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33.E1ghteen/use4 of computers for scrence 1nstructlon were

. o w."

: / . . i i, . . - K
ThlS study sought to 1dentify the spec1f1c background

-y

knowledge, skllls, and resources that are neededgby a /

o yt --‘_.:,'

j:teacher for effectlve use of a oomputer in teachlng sc1ence.-‘ flﬂ

‘ : "~ . B .

t

iT}drdentlfled in the llterature and classifled accordlng to the

d

ffpreparatlon, teachrng/learnlng, or testlng/evaluatlon phase f'

L3

v:of teacher act1v1ty gA questlonnalre problng the level and

'nature of the teacher s experlence w1th -and fea51b111ty of,

'the questionnalre from the flfty respondents 1nd1cated flve'7

e

_these uses was dev1sed and, after pllottlng, admlnlstered to:,_‘

f[seventy-flve sc1ence teachers. Analy51s df the responses to‘

¥

o'

J<categor1es of general knowledge requlred by asteacher for fj”.ﬂl

el 1y

T

:ffeffectlve use of computers ln a’ étlence classroom-'operatlng

o 3 [

ﬁ,suand programmlng, hardware and perlpherals, software and

\

k-courseware, 1mplementatlon of the appllcatlon, and 1mpact on, .

*

“fﬂr_the teacher. Subsequent”interV1ews w1th thlrty ohe of the "f'

Y,

*T_teachers revealediﬁpec1f1c detalls whlch ~supplemented by a:

wexperlence, helped to expand the sgope of knowledge needed ;"

# o »

1by a 3c1ence teacheb to use computers effect1Vely. Each use N

. « . ,

'Uppwas elaborated under'the folLowang sub-headlngs- deflnltlon,

o - T . x—xh
ratlonale for the use, con51dératlons”relthnt to 3
'&mplementatlon, and lllustratlonS\of the uSe. o S

e . \ J B § L. . - '.g.-..‘
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* . .7 . Introduction ‘to ‘the Study *
SRR ThlS chapter is an- lntroductlon to, -and - a descrlptlon
e of the naturé of the tudy Chapter II ConSlStS of a‘(,f

rev1ew of the llterature contrlbutlng to the theoret;gal

framework for xhe study as well as, 1nformat10n on’ what a\M'V_._#
. » . ’ N B : 'v.. T
’teacher should know to use computers effectlvely 1n sc1ence

- -

teachlng“ Chapter III malnly presents tHe deSLgn of the

3 - &

method of collectlng data fromwscrence teachers on thelr ‘:,
- uses of.computere"‘ Chapter v glves a summary of the data

. - \ \s < . . .
.f*tk on computer use collected from the teachers.v Chapfer v L e

Ty 4_0 4
J
. : .

profmlesrtng knowledge Wthh a: sc1ence teacher should havev'"

&

"jii B on computer uses.;~chapter VI summarlzes ‘the- flndlngs of- the'7"
. ﬁtUdY and presents ‘some suggestlons for research and f' o -ﬁf.f
development

5 e - ) k A

Background of\the Study

® The commencement of 'AutomatlaaTeachlng 51gnalled by ;_*3'ﬂ
that fBM dlgltal computer 1n 1952_(Rath Anderson, and 4&;\5-
;{; Bralnerd),_though 51gn1f1cant as an lnltlator, caused llttle.{u¢'

Ueffect on most teachers. The dlmen51ons, both phy51cal and .

fconomlé, assured 1ns latlon of the teachers from those;ﬂ-f.?
gargantuan mbnsters qi

‘he 60s and earlv.705. With the_

i “success;ve-entry of-tra 1storlzed and large scale
kR ] . - L L

'fﬁintegrated ciréuits (chlps), howeve% ‘the slze'andfcostnr?lf,;"”



- e :

: decreased substantlally.. By comparlson,;ln 1980, the

:1ncrea5e in cd§%-eff1c1ency of the computer durlng the

‘hprev1ous ten _years was equlv lent to the marklng down of a
h:Rolls Royce car to a st;cke prlce of $3 durlng the same
:perlod (Evans,_l979) A o

The multlple capabllltlea of the computer were now
VW1th1n the grasp of many potentlal users 1nclud1ng the

. 1.7. . 5 v

o ‘classroom teacher.v Thls dev1ce was not unllke other
| 1nstructlonal alds as 1t met with reactlons ranglng from
'%_re}ectlon to studlous 1nd1fference to fanat1c1sm.. The
“mlcrocomputer, however, ‘has unlque operational - joyh

'characterlstlcs-'ﬁ,'1s“ R ‘ t»' . %%~
] SR \ : . . c Mg

S

- The programgvrequlre more care in" thelr,preparatlon than s

._transparenc%ps for overhead progectors. ‘ o "‘:"

A
- The programs are generally not tranSportable be ween

¢
.dlfferent machlnes, 1n contrast to "the standardlzatlon
currently present W1ﬁh most other medla.v

. - The. keyboard w1th its functlon keys has ‘a hlgher

learnlng act1v1ty than in transparenc1es, fllms,

~

.telev1sxon programs

- . The: programs have a capac1ty for 1nteract1ve and varylng~

-performance unknown to other medla. _



LA

“ﬁ.— The computer can show aspects of sc1ence phenomena, such

-as, 51mulatlons and graphlcs, that,are beyond the
capabllltles of other media in the school envxronment
rClearly, these foretdﬁd new requlrements of a’ teacher who

L )
1,1ntended to use. the computer for 1nstructlon. '

.Statement of the Problem -

Teachers are supported 1n thelr profe551onal

actlvitles, and the students alded in thelr learnlng, by
S e

3

'many resources 1nclud1ng prlnt materlals (e, g.[ texts)g
a

non- prlnt materﬁéis'( e. g., aud1ov1sual aids), communlty

-

31tes,'consulta ', laboratory fac1llt1es and materlals,

®
“:Etc; In the employment of these resources, the pract1c1ng

teacher acqulres knowledge and skllls that are general

[y

and/or spec1f1c to each of these types of resources or

s

methodologles The mlcrocomputer has brought W1th lt new

requlrements for knowledge and SklllS in 1ts use. The

.

‘problem for thls study then is to determlnelwhat constltutes

B
‘thegknowledge and Sklll needed for effectlve use of the

computer 1n teachlng sc1ence.

s+ The prlmary purpose of thlS study was to 1dent1fy the

.

olearnlng requlremeﬁts of sc1ence teachers for uslng the

' »computerlln science teachrng~and the condltlons that»wouldpl

> . C ‘ . N
.facilitate.this learning. = . o "

e

To achleve thls,ja°second purpose emerged,:namely, to

determ:ne the current uses, and those uses consldered

. feaSLble, for computers 1n the teachlng of secondary

G

e

NN

g0 :f'.,:'f‘ R

7



"ﬂhbaddressed 1nxth15‘study are-_T”=

f;"what percelved spec1f1c background SklllS ahd resources

.w1th lnstructlon (Petruk, 1986) 1~'r;¢3"‘ Qfl
’*ﬂ

sc1énge. S e e

_fff’_gp_CLflcally,vthe dlrectlng questlons that w1ll be'_

ngl

-

“be- put by sc1ence teachers’“_andb . _'_ } ' :;;.'\ﬂﬁf

~

y

N

does a teacher ofasc1ence ‘need. in order to effectlvely usell

a computer in th/her professronal work°"

K N o . ! ) i o
\\; o . - P

i

The avallablllty of computers and adequate software

(courseware) for the varlous p0551ble uses i? the classroom,

'falthough necessary, are not suff1c1ent requlrements for the'

Ly o

_successful 1mplementatlon of the computer 1n scrence

-

‘education. - The support needed in the lmplementatlon

.1 -

hlprocess,'by motlvated and kgpwledgeable teachers has- been

»
descrlbed (Mllner, l980 Moursund 1979) Yét - for all the

urgent requlrements for teachers who have a worklng

'f‘knowledge of - computers and thelr dlfferent appllcatlons 1n
.”edupatlon, the ggesent populatlon of 'computer llterate'

;',teachers 1n Alberta%ls dwarfed by the mlcrocomputers that
nare avallable‘ln Alberta s schools.; Surveys of schools

'f.contlnue to 1dent1fy the predomlnant tralnlgg requlreﬁent of

.most teachers as needlng to know how to 1ntegrate computers

Further, the sc1enqe teacher who is not aware of or who
: ,,..\/ g :
does not make use\of the serv1ces avallable in-a schooI,

N - ‘ . . . . B

Y
-.’o

'"What are the uses to which the computer 1s-belng put or can a

-

IR e “_="'x,y“, o

'Sighificance'of the'Study - T S

.
Y
N
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LT 1nclud1ng those offered by a. computerh causes the teacher

”'and the teacher\s students to mlss the'mﬁtnown benefrts that
: o .y ‘
may result. It 1s essentlal therefore, for a balance o¥ _

hardware and human resources and optrmum utllrzatlon of all'

resources, that the requlrements of’ 'computer llterate" ;f ;;ﬁ,

sc1ence teachers be ldentlfled to determlne the range of
skllls and knowledge needed for the present and probable

future uses of computer by teachers in sclence educatlon.:‘:

.’ . 4

ThlS study attempts to prov1de a compendlum of the

— yhyneeds of a computer llterate sc1ence teacher.,jmhei a4pi}A'

\."

.. .
1nformatlon from the study may aSSlSt 1n deflnlng the
el content of Lnservlce courses or. preservrce workshopsA

1ntended to support“teachers who wish to use thls a1d
A communlty of qorporatlons, colleges, unlver51t1es,
P ‘
employers, and professronal assoc1at10ns currently offer,yor*

' are contemplatlng offerlng, courses for teachérs who are‘

Sy con51der1ng the use of. computers in- thelr t@achlng f, '

‘:act1v1t1es. Each of these fac111t1es prov1des a unlque

.
RS

serv1ce to the teacher seeklng entry to thlS act1v1ty S

J

f»; | Mbst teachers, however, have no. ba51s or Wthh to- judgg

., B
S

‘;' the merlts of the contents of the: avallable courses.,.The,-Hrrw,
: , ST

7;

eflresults of the study should form a. basxs for judglng the

m‘-Jui worth of ‘a course for supportlng the uses of the cpmputer

. R
S thaf are belng contemplated by the 501ence teacher. '

' A
xConsecuently, the study s greatest srgnlflcance should be to-

~. y. . ~

gulde the teacher in thlS endeavor. 'For lnstanCe, 1trmay

"ass1st the” pre serv1ce or in- serv1ce teacher to select a

-4
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coursx of study or 1t ma\y ass:Lst per,

Des1gn of the study) a . f\-
_ who lS experlenced 1n the uses’ of computers w1ll be pres '

'effectlvely use a computer 1n the classroom. The deslgn Y

nnel who. dre designing .
c\urses\Ior scxence teacnﬁrs.lfj”*,..-; B IRRRE
o \ ) : . . - ‘ . \\;,_“.“.'. . i - . . .. ) o R . .,, p ’ . B ,
Loa _\:.i"' : T

N, »
The knowl%dge or sklli that 1s\pqssessed by ‘a teacher

\

to lncluie that whrch is necessary for the teacher to
. Q -

thls study therefore,_ls dlrected towards ‘the gatherlng of

all p0551ble 1nformatlon on effectlve computer use 1n
sc1ence 1nstructlon. Three mélor sources of- informaulon

have been 1dent1f1ed and made use of in thls study | the et

;computer use, the

Sdy
experlences w1th computers of a selected sample of sc1ence

approprlate research llterature on

) .
teachers, and the researcher S. own thoughts oi thlS problem.

. . o,
1 .
The 1hformat10n on computer use that was - collected 1s

RS

presented 1n a. fashion deemed-to be most useful to-the

W
S teacher- 1nformatlon for the preparatlon for teachlné ]

v LY

1nformatlon for the teachlng/learnlng actLV1t1es, e ';3>

1nformatlon for testlng and evaluatlon. ThlS study,. 1&3&-
B : ‘ s

therefore, employed a questlonnalre and 1nterv1ews,-fy'>f.§\

| conducted 1n both tha pllOt and malh stages, to determlne,

from pract1c1ng classroom sc1ence teachers, tﬁe learnlng

needs of computer uSLng sc1ence teachers.-.
. 2 _

fﬁﬁf, The maln stage questlonnalre (Appendlx A), in- whlch

elghteen uses are descrlbed 1n detall and are class1f1ed

accordln@ Eo thevthree phases oﬁ teachlng, 1ncorporates the




e

’

t‘t§e sclence teachers%;perceptlon of what knowledge was

o ,' . ‘..»‘

was used to

~ -

lO

_ 2
'_1nclus1on ln later 1nterv%eWS, = . :

-

\

'-respondents and 1nterv1ewees, and

é'gather 1n1tr&l 1nformatloQ%(Appenalces B and C) about the

»spe01f1c act1v1t1es and programs of each” potentlal

-

I ] . .- . : . W .
! .-y,

1nterv1ewee.

»

wThe_lnterviews were'to/provide_;nedepthsagformatlon‘

= the nature of uses made- by thq the sc1ence teachers and

.

needed to enable the mplementatlon of computers in

~~

. ‘ N
. science teachlnga ' '
Deﬁinition'j'of Terms ,
BASIC-" T LU P
’ N . v.

An 1nterpret1ve programmlng la guage, Beglnners'

All purpose Symbollc Instructlonal Code,_unlversally

-

”f offered 1n the permanent operatlng memory of

L

_ >
mlcrocomputers.

Computer theracy for Sc1ence Teachers- ‘ v
 The ablllty to select and’ effectlvely employ j3"‘d”“‘
d appxopriate computef’dev1ces and programs 1n relevant

educatlonal 31tuations. : o ,2“:~~

A o

4.

,prov1de a meehanlsm for - 1dent1fy1ng sféence teachers_for L

}e-present a proflle oﬁ uses for con51deratlon by the teacher‘-_"'



Data Base s

b

< Drill and Practlce-

The £aelds of 1nformatlon stored 1n a flle of records

oo >

‘5 and malntalned by an operator u51ng a host management

' program for enterlng, edltlng, and retr1ev1ng the data'}

as avallable and as. requlred.

»

‘ A procedure and program whlch prov1des a relnforcemenths

at a low* cognltlve level, of prev10usly presented

.

subject matter content by sequentlal dlsplay of. stemull.‘”

to whlch the student responds. Feedback to the student

h~us usually offered but~¢nclu31on of,performance resultS"

\ e~ _ .
in’ student records is - opflonal TR I

Gamlng. o f~ ' '; E   ;v<v

L

L -

The use of a programmed 51tuatlon ‘in whlch a

.

.

-

'recreatlonal or. play component offers competltlon as

motlvatlon to bring the S1tuatlon to the @Etermlnatlon

oftﬁ«w1nner.. 'g';‘_-'-\J

Computer Managed Instructlon (CMI) oY

R that student that are malntalned in the student s

e

__'The educatlonal practlce of prescrlblng learnlng

Laboratory Instrumentatlon~‘ L :“fl
0 :

.

| _T,he"u’s'efqf,'jcomputé} ‘téchnology to record data fr
'iaboratory instruments.and/orfsensorgﬁf~]tofaltergtf

yprocess ‘or parameters of an experlmental operatlon by

AR N

"d'act1v1t1es for students, and recordlng the results _%

a

A
theredf based on results of prev1ous act1v1t1es of

]

w
- . . X . . . . v

: record.;,v L q.-; T T '.' v

»

- ) L



-’:'__‘ a sbudent. o

,educatlon and hencég teachlng sc1ence u51ng computers

"Ej(rather than teachlng computlng sc1ence, the domaln whereln

';}'An 1nterpr8tlver'Pr°°edure‘qylented' recur51ve

‘iprogrammlng language offerlng 'Turtle' graphlcs and

P

‘ ¢ . VI '.“
dev1sed for use by chxldren.p :‘-,'“z*'fg

K N B A L X CoE ,‘W' L : ! et e

A representatlon of the\behav1our of a phenomenon

) desrgned to substltute for.the phenomenon..
Tutorlal fv'ﬂﬁ.“ pdpjﬁi.;ef;' L IR
| The presentatlon of subject matter by an lnteractlve

S
-l:

program whlch responds to the student portlon of the

S e
N .4 .

.1nstructlonal dlalog by selectlng approprlate branchlng
N s T e e
routlnes o T T T e T BN

- e

: Dellmltatlons of the sthy ';ﬁr r,7dﬁf lyh.ﬁ;‘“' _"h 'Jﬂﬁiw.Q»

4‘

_h.f' 1. The fleld examlned 1n thlS study is that of sc1ence .

.

'the act1v1ty lS teachlng about computers and the mechanlcsvg;v o

ati

:r\\_"" ST e

/cally



summarlzee beoause it was Judged not to be an 1mportant

% ' s

‘a

source of 1nformatlon for the study OW1ng to the llmlted k/f

Y

amount ;f reéorted research that Was of practlcal “"f .

Siéﬁlflcance to a classroo; teacher. : n3u;,varﬁjfcjgl_;¢
3 By de51gn, the descrlptlon of the learnlng lkif

requlrements of a teacher of sc1ence in each use of ”"'fti,

computers lS as comprehen51ve as p0551ble and no relat1ve5”'

amportance 1s 1mp11ed by the amount of descrlptlon of any . .'

[T N
,

- . .y

2

‘-L use-or phase of act1V1ty 'l,‘ o S

‘_subjects W1th1n the school

3

-4.»In,stat1ng what a sc1ence teacher should know, no

for each use.

.'r e 4 i Z
. - . . . . .
: . o

”1 5 The ‘main focus is on whatwa sc1ence teacher should

know to use computers effectlvely in a classroom, w1th only.

mlnor attentloielng gJ.ven to how the teacher may become -

»
RS

value judgemeht was, placed'on the lmportance of each use of

¢

' e

J%mputers except 1mp11c1tly 1n terms of the ratldnal glven‘.‘"

Proflclent 5& the use. ;1 L - :j,:;"p. L

6 Some attent;on was glven to the determlnants

,iunderlyrng the 1mplementat10n of computer uss in. sclence

.‘,‘

nstructlon but no exhaustlve treatmept of the

. ¢ > 1 . ;
Lol [ -1 N . ‘. Te e
. amplementatlon dlmen51on lS glven..g»j; Ty s g
o L : -‘, ‘ EREIEE
Lo °. : S y
leltatlons of the study ; o _ o "--.f
) e : . L ey

‘o 'lﬂi e results of thlS study descrlbe the learnlnq

requlrements of sc1ence teachers- therefore,,some of these

flndlngS+W1ll nogibe appllcable to teachers of other :




-

2 The reported levei and frequency of use of computersf'
”by the teachers\was not systematlcally verlf;ed The

' teachers ‘are assumed to have made equlvalent assessments of

l;thelr own levels of experlehse and fea51b111ty‘o§”351ng the
:computer for sc1ence teachlng and, as a result, selectlon of
t’Ziteachers for later 1nterv1ew, on’ the bas1§ of these

Ehxquestloanalre responses,'was deemed equltable.

N
AN

3. The results were based on three sources of f{ﬁx” B

ylnformation, namely, the relevant llterature, the sc1ence.’

';teachers who were uSLng computefs, and the profe551onal

'}knowledge and experlence of the researcher. ‘There was a"‘

'llmlt to the amount of useful 1nformatlon that could be ‘ 3.

. ‘
e oL

sobtalned for the study from each source.; In addltlon, thereffﬁf{?

'the experlences of sc1ence teachers on the "leadlng edge” of

fa less rlgorous path\tg/hmplementatlon of computers 1nto 'a

may be cher sources of useful 1nformatlon on computer use
in sclence teachlng of Whlch the researcher was not aware.:

:-4{ The 1nf0rmat10n on whlch thlS study 1s based were

i

v

. computer 1mplementatlon in the’ publlc schools and may not'
»’represent the knowledge requlrements Qf other teachers who'

do not percelve the use of com uters the same wa or follow '
A p Y

oy
therrwclasses. co

-
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L ) f‘h‘wff CHAPTER II
SO REVIEW OF RELATED LITERATURE
The flood of materlal wrltten about computers and

scrence teachlng/learnlng covers many aspects’ A.dlvlsioh : N
) Ty ) S ?
o lof the toplcs ylelds two broad areas' S oo

:{fa)'The utlllty of the computer, i.e., "What the'machine'cah'
do"" ﬁnd . ’ . . .

'b) The ;mpa¢g;¢h'£he}t¢&chéry"i}é;, "What the teacher- will
“}dolﬂ L o SRR | |

‘5"'{ The teacher who stands at the threshold of u51ng thlS ald

-

has a wealth of 1nformatlon to galn in the flrst area, the T

'sparse.
o The flrst part of thlS chapter W1ll examlne the R
Qh 1.llterature on the uses to whlch a computqr can’ be put in: thev'
profe551onal act1V1t1es ofﬂa teacher and the learnlng
act1v1t1es of a student FollOW1ng thlS 1nventory of uses,-
the learnlng requlrements of teachers w1ll.he examlned

they relate to these proposed uses of computers.

L)

The Uses of Gomputers 1n 801ence Educatlon L

Gaede and Slngletary (1979) 1dent1fy seven stages 1n o
v [
the teachlng process,-v1z, goq% 1dent1f1catlon, obJectlve

v\.’,
‘.

N
development 1essoﬁ de51gn, lesson implementatlon,_lesson

’ evaluatlon, and 1esson modlflcatlon.f At the rlsk of




v‘ effectLVe contrlbutlon Here,

o dreSSLng a new model 1n old clophes or, ﬁerhaps, descrlblng

¢ 'v
a

. h
‘an 'automoblle',as -a 'horseiesshcarrlage' (Papert 1980),1r :

the appllcatlons .oxr uses of a. computer 1n these stages of

sc1ence te&éﬁing w1ll be reduced to the perspectlve of a

. i

' "pract1c1ng teacher who 1s in one of three phases for each

Neo T

'chlass taughba the teacher is gettlng ready to teach, or 1s

N
g*teachlng, or is 'cleanlng up after each group of students

fbr wh1ch responSLblllty is held , ThlS construct of the f..'”

uses of the computer for teachlng/learnlng lS adopted to ald

in presentlng the uses to the part1c1pat1ng teachers who are\'

the respondents ‘in thlS study In thlS way, the general

1 computers ln sc1epce' toplc is to be bullt on’ a” framework

L
'famlllar to all pract1c1ng SC1ence teachers.

. : R : . , . .{
L LE . .

Phase I: The Preparatlon Phase and Computer Use
7

sttdents ln the class 1nvolves maklng deClSlonS relatlng to'”

'the selectlon of course content and sequen&e,-ch0051ng kS
approprlate teachlng methodology, preparatlon or selectlon
tiof sultable materlals, and personal preparatlon for.hffA
. : e ;
.gettlng lnformatlon from a local or dlStrlCt memory and, lf
-programmed accordlngly, can make recommendatlons on. the

: cholces offered.n Watts (1981) recognlzes four uses of:

compu erg that belong to thlS pre teachlng act1v1ty these~'

[N

are. Cu;rlculum Plannlng Appllcatlons, Profess1onal

Development Appllcatlons, lerary Appllcatlons,_and

the computer can be an ald by

The act1v1ty of a teacher prlor to meetlng w1th the rfl“



v

: \ N o ' TSR
Currlculum Plannlng and Materlals Preparatlon The .

o

‘ proposed computerlzatlon (Mekrllls, 1982) ofbthe Currlculum .

ld‘;f. Resources Informgilon Bank (C R. I B. ) ut'k‘

_ h ' '
_ memory of a centrally located maxl compute‘vwhach, on

Lkt
command, transmlts, through the telephone llnes, the

-,f-lnstructlonal materlals that the' teacher requests.' Thrs‘_

-

. A

prev1ously prepared currlculum 1nformatlon is then dlsplayed
%

v

for prevlew by the teacher and, 1f sultabley 15 prlnted for“f

_student use. The resource flle that ‘is.. 'down—loaded"may
xalso contaln suggestlons for the teacher regardlng relevantl
\
R YRR ‘ _
medla, references, or act1v1t1es. Soltzberg (1979) also

conslders here the local preparatlon of custom—ta;lored
;Q;;Hf_,d%agrams and 1llustratlons u51ng cpmmerc1al proérams.

o~ - . 1o
.
“
*n . St ) Cn . . - S .

O L v
&t e e

3 Profe551onal De3§10pment- The teache§ also 1s a " s

-

potentlal benefic1ary of thlS collectlon of materlal 1n a f?-"ﬁy

central data bank _‘The’ collectlve contrlbutlons of varlous

h'colleagues and profe551onal leaders become avallable fof

ot

perusal and engagement in an; 1ndserv1ce program supplemented

: Wlth semlnars (or 'rfound- table' multl party conferences , -

'u51ng the telephone connectlons)

e L Instltutlonal Coordlnatlon Closely related to the

4
. [ . . : - A v .
e - . . L e e . . R

above professxonal development of. teachers 1s Roecks' (1981)

S I



"'recognltlon of the computer s' capafxty to ald ln‘hs‘h;“

';“are those nébessary in proportlon to- the extaﬁyxthat

o

school‘dlstrlct or —lelSlonal computersz o

,1ts flrth llstlng here, the contrlbutlons bysa

'prOV1de the means by Wthh the teacher mana

~ :
lnter 1nst1tutlonal communlcatlon using the 'electronlc

3ma1I boxes' of a message facrllty lnto whlch spec1f1c- or- .-

\‘-.

'“"_group-addressed gnformatlon is 1nserted for retrieval by the

’addressee(s) w1th\the1r power for dlscretlonary

. S q

'hard copylng Included in thlS broad area of 1nst1tut10nal

Y AR - v

vcoordlnaﬁhon are malntenance of student records 1n

(
R 4

i
—_ ‘.
e
e

*Library Applications In ad&ltlon to resource o SR

'management usage by llbrary\staff, a science teacher (or

tudent) may access a data bank 51m11ar to Educatlonal _:d

.

"ReSOurces Informatlon'Clearlnghouse (E R I. C ), searchlng

R )

L.

Wfor tltles not lncluded in the large currlculum resources‘

kY

records described above,,,"j'* ' iy

- N ’ N B A Cx

R '

Instructlonal Management\Appllcatlons Notw1thstand1ng

”Computer Based InstructlonaL Management System gg%ker, 19711 :

L

personallzed 1nstruct10nal strategﬁ%s are 1mplemented in a
L

-school 051ng a cycle of crlterlon based test scorlng,

2N -
dlagn051s, prescrlptlon, and reportlng, thls appllcatlon (1n .

vwhlch educatlonal objectlves dependent proced res,

‘materlals, and measurlng 1nstruments are 1nte ral) seeks to

N

- o

& oo "



'U,ﬂﬁaptimum;setﬁpfheduCationalﬂexperienqés}.; )

e
. ~ . o e
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fPhase II The Teachlnq[Léarnlng'Act and Computers

' Some.attentlon has been fbcussed on’ the forms of the

H;tiappllcation of computers to the process of teachlng and

"’programmed lnstructlon 'Teachlng Machrnes' o%lfhe l960$.pj;

. -

'f Three of Sparkes' (1982) descrlptlons fall into: th1s

’

'1mmedlate' mode of use of the computer 1n the classroom'

'fThe Electronlc [Chalk]board The Unlversal Laboratory

'3Instrument and Computer—A551sted Learnlng Rushby (1979)

-

f.expands c0mputer a581sted learnlng to 1nclude the
"Instructlonal Paradlgm, RevelatOry Paradlgm, Conjectural w'~

< “Paradlgm, and Emanc1patory Paradlgm. Lower, Gerhold Smlth

e

. f'Johnson, adﬂ Moore (1979) v1ew computer a551sted 1nstructlon

-ﬂ,as hav1ng seven p0551ble manners of employmént these are o

Qulz— or Test~mode, Pre laboratory, Post laboratory, ’;

' Labo'ratory-extensmn, or Laboratory Substltutlon, each of
‘Wthh may employ var:.ety of strategles, viz, . ‘ R

- _ . .
Drlll and Practlce, Tutorlal Slmulatlon, or Gam;ng Watts . ©

(1981) subsumes all of these under tWO classes,

AN . ~-

dnstructlonal Ald Appllcatlons and

between these belng the centrallty, in- the latter, of the
computer to the dlrect 1nstructlon of the student*
Some of these spec1f1c uses of computers ylll now be"l'

Vfléjlhﬁiﬁ

- _”' )

hf_”learnlng bey0nd that of an electronlc after 1mage of the ;.<'v\

7;.3Problem Tutorlal, Objectlve dlrected Tutorlal and Drlil »‘§1i17

. Computer-A351sted Learnlng Appllcatlon, the dlstlnctlon"" .l



‘oA

* discussed in defaill’ 0 ¢ ‘.‘\9 ; DR
Slm ygtlons )When presented W1th a computer 31mulatlon,.hg

a system de51gned to reproduce essentlal aspects of

a

,reallty for the purpose of:flndlng ways to manage, controi,xjh;f_pra’
v‘a;solve,'and/or ultlmately agree upon the best solutlon ‘for: a:f.
'f;problem (Noonan, 1981)“j a student 1s an ekplorer searcﬂ&ngfh.
](for the rules underlylng the system by notlng the effect on;(.m
ffthe system caused y adjustlng the programmed parameters-

.ﬁavallable. A sc1ence teacher would offer the student a
T DO, v = o,

_,J}simulaiion.as a pseudo-experlment' when a demonstratlon or, NN
-iEXperiment' *:: oo

'1"'1 took too long (e. g., genetlcs experlments), '?f'

) 2. happened too qulckly (e g capacltor dlscharge),

—“3, was too dangerous (e g., radloactlve decay),

_{ 4, reqU1red a compllcated set~ up (e g., Mllllkan s 011 ~drop.

determlnatlon ofdcharge/maSS of an electron),~'“';/y;f‘5.
'(5. requlred expen51ve or dlfflcuitsto obtaln materlalsfor’” gi *f;_
apparatus (e.g., MaxweLl Boltzman dlstrlbutlon of .
. ,vveioc1t1es in a gas) d* - | | o o
B occurred in a hostlle env1ronment (e g.[ satélllte - i}t' _
orbltS),t“'i x‘l Lot s - t(.-:'-p' R - ’
'7,"caused undue stress to thebenV1ronment (e g., stream )
2L - pollutlon) (erght, 1981), or "
"d.yln;y}ved several factors requlrlng complex mathematlcal .
. ana4y51s to ldentlfy the predomlnant~var1able(s) which -

, could be more 51mply portrayed in an educatlonal

LA



e T

R The usual purpose, then, 1s to suppleé!nt 'normal"’

: ,_gf_"pre—»Laboratory orlentatlonl equlpment, proceduresﬁ, and ‘ '

‘”othe computer may record

';jto analyze and dlsplay thé data 1n a tabular or. graphlc K

e

51mulatlon.. ST g‘”’ :5‘-&

laboratory actJ.VJ.tJ.es., There are, hgwever,.auxrllary usesa

-»M-,.

;f_of laboratory—51mulatlons that 1nclude the possxbllfty of a)

o ; SRS

"

AR ‘\
,Jvof condltlons beyond those experlenced by . the students when
Vthhe experlment was performed,.and ‘c) pOst laboratory e

'repllcatlon of procedures and 'number crunchlng to verlfy

* -~ . ‘ Y

'experlmental results (Lower, et al, 1979 Mandell 1982)
;- _
.Espec1ally de51rable for thls appllcatlon ‘is the ablllty of

"the screen to exhlblt, 1n addltlon to statlc alphanumerlc'f

'characters,vsketched flgures whlch may deplcf anlmatlon.

- . .0.
N ! D

Laboratogxggnstrumentat19& W1th the addltlon of

approprlate matchlng electronlc c1rcu1ty (1nte§kaces) to

"whlch may be attacheo sensors (transponders) or SWltCheS,.

from a mult1p11c1ty of B

s

wof an electrochemlcal cell etc. The computer may only act

'as a- fast recorder of these data or may also be programmed

&

'form. The computer, agaln through 1nterfaces at the output“

ports, may also control dev1ces 1n an experlment, e g the

'-release valve on a buret, an electromagnetlc gate on a

h_'klnematlcs apparatus, a heater in a. solutlon,‘etc.

4

,(J N .
’ L

lftypical resuhts, b) laboratory-extens1on to- expand the range»

_experlments, e\g the acceleratlon of a mOV1ng object the"

<

'1 {dlssolved ongen .of. a solutlon, the volt%ge and temperature--f)'

CaE



"analog oaaprogrammed lnstructlon Supplemented by the iggs%;..
-compuesr s enhanced ablllty for strlng checklng of the “;;: "\{
;student s. responses and extenslve branchlng to approprlate:df :
blf‘remgdlal dlscourse (Rushby, 1979) In thlS type of uﬂp the-}":n
"fstudent is an actlve part1C1pant (or respondenta to “r£~~ s

..-‘ L .

T questrbnstosed by the program- thls same program has the

"drlll and practlce programs 1s the rev1ew and relnforce
- of ba51c skllls and’ concepts, matchrng of: responses is %
© requlréQ\here as well as lg)the tutorlal program. ﬂThe

-
'branchlng for: remedlatlon and dlfflculty 1evel lS optlonal,

'ncbmputer or w1th other students, presemts an element of

lgthe goal set by the program (Dennis, Mulznleks,_and Stewart,

L oo IR LA
w T e o e
B el ‘5\[2 B I I I fingh <
el gggia” The 1nstructlonal dlalogue between the {g ;-f_,f
student and the computer has been v1ewed as the electronlc i ;;

7

YA,

capac1ty to evaluate the student s progress and to select
)\- -

';kthe pace and extent to whlch ‘the new materlal will be. : '_h\“"'f

..
wr . . . . - e
3 . . N . 4

- ﬁ;ﬂ{_ j . . . . B .
\“ .. - . . R .' e ’ .. R L -
‘ i R . .:',1.;& . . . . : B : . - - ‘ . ‘ . . .

\ Drill—and—PrHCtice A majOrypurpose of SRR
. : L%

\ :

.

‘as are dlagnostlc subroutlnes.

-’ . ."‘ . . . v

Gamlng The element of competltlon, elther w1th/the

motlvatlon tog a program. ' The determlnatlon of a. w1nner"is .

19797. '_, .

v,

Electronicgchalkboard/CalculatOr The:presentation tg:a

o “u N
I S X
:‘ . K . . y%_.,' _-;)' .
3 . LRI : . o
. 9' Vel - P K ‘ .
. . - L A% ‘-



v‘...”

jan alternate to the f11m loop or overhea”'prOJector.t.

I3

:. \

Jabllity to custom*de31gn and dlsplay an'electronlc c1rcu1t ‘,Q

7w1th locally chosen component Values and to mote khe

N

‘,resultant opeP%tlonal characterlstics is 'bread boardlng in

f"(1979) Conjectural Paradlgm‘@ropose an expan51onlst s

. N
A portlons of, or’ constructs a model of, a real—world system

“_and then'notes the degree of conformlty to or dlscrepancy\

‘”env1ronment requlres programmlng SklllS by the Student or a

::dbmputer based screntlflc p;?blem solv1ng and Rushby s

' educatlon not llmlte&’bgﬁ%he pre plinned structure present

%Testlng Baker (1971) views the testlng cq

N7t}a new dgmen51on (Lewss( 1981) ERE S ..T?;, ‘4’ l S

~ . . ’. . ’ %
Problem-Solv1ng Nay'and Merrvlls' (1982)

perspectlve on the student s use of a computer 1n sc1ence d"‘ ¢

1n most other programs., Here, the student specrfles

W1th the real é;tuatlon. The constructlon of thlS

JR—

hlgh~level language (note the g;e of LOGO for mathematlcs)

25

'emulatlng artlflClal 1ntelllgence by the computer.

¢

‘{\Phase III: Post Class Testlng ahd Bvaluatlbn.

: The utlllty of the cemputer ln.the support of the.

teacher after the learnlng s:Ltuat:Lon 1s llsted l%n&Watts'. :

AT

(1981) taxonomy of Appllcatlons which 1nclude , :1' i

L Admlnlstratlon, Resear h, Guldadce and Spec1al Serv1ces, and’

0

-onents as only



are Pretest,_Dlagnostlc or/yrog ss Test, and Posttest..~

v

‘;hiRushby (1979) also- regards many of: these ' ZF-f'f?,:‘”

“jafter-learnlng-coltent uses of computers under the general
. e o e
'ﬂumbrellalof Computer Managed Learnlng. '
2

Dlscu551on here w1ll relate to the computer s use in

-~

P

'u"ythe assessment of the student and of the e ucatlonal program
4

. and the guldance offered to the student maklng a dec1510n 1n

'y'career counselllng :"“" ‘:' R ff j,f¢. ' «;y/}*'

ke o PR ;.:,‘.A. .

Test Managdment The computer brlnbs to. thls aCthltny““

'5‘of teachlng the edltlng features of an 1nteract;ve word@&f
proce551ng program, a large*permanent memory, the’ falthful
freproducrblllty of contents, the objectlve scorlng
(optlonal) of the responses, and “the recordlng o& ltem and_’

-

test results.' The next three features rndlcated below mays'

y

vbe 1ncluded in® thls general categorf}

-

Test Productlon The . optlons avallable are for the

| computer to retrleve test questions from the 1tem bank that y.,:

have been prev1ously entered from varlous sources (Elsele,,yp

B P

1979)u or for the computer to generate unlque questlons u51ng j?'7

"_questlon templaﬁés into Wthh approprlate random values are

1nserted resultlng in a number of parallel test - 1tems all of

whlch follow general and expected formats., Optlonslfor theuvi'

~

teachers u51ng the testlng program are’ that the 1tems may ‘be
ls

v,

v1sually selected 1tem by 1tem by the teacher or that a',?_

.stfatlfled random selectlon may be made by the Compuuer wlthﬁuJ

-




'n,r software statlstlcal analy51s packages to determlne the

“W”level of dlfflcultyv quallty of dlscrlmlnatlon, etc

tf.,speclfxed crlterla actlng as restralnts such as levél of

7.

-ffiﬁdlfflculty, welghtlng by sub]ect matter objectlve, cognltlve B

level requlred, or type of response\requlred (Johnson,

“’-1981) The potentlal for make—up tests w1th comparable 'ff;' -

ﬁcharacterlstlcs lS ev1dent j-f ~h’3fw‘ta4

L 'TeSt Scorinq If the responses to the test 1tems are .

zi¢mult1ple ch01ce or tru /false or 1f the test 1s glven on the

t«computer (on—llne) and

chlng routlnes are avallable for
””~short answers, then the answers may be scanned for scorlngc
'-fof responses e : . ," ':-3‘ ' _QN‘EV '

~
.

'.‘Test'Records After scorlng,‘the results may be wrltten

»

“

‘1to 1nternal records and/or returned to the test user, a -
'_computer managed system may also offer recommendatlons for

'[unlts to be covered or reV1ewed based on 1tem and test

M.

Qoresults.- The computer records may also contaln qualltatlve,

) anecdotal descrlptlons of student achleveﬁent E _
BRI : ‘- R

a

_ may be subject to the analyS1s of students‘ performance by

'_enabllng the rev181on or substantlatlon of the 1téms 1n the

.,test bank 5 o

N -

. ) . . . | R ‘

Evaluation of'Students/Program-'Records of per?ormance

[_Qf.n: ["h “t'f'a‘;.~' ?lihyywh

v

Test Item Analysls The records of results 1n the testsr‘

[S I

a



"_3: student's achlevements and the comparlson between groups

‘resource.. o

lj results for tests permlt the longltudlnal tracklng of the

e 1.‘

14

LA

‘ whlch forms ‘a ba51s for 1nstructlonal dec151ons (Watts,

1981)

'CareerquidanCe' Although career counselllng of

a

students does not normally fall W1th1n tne domaln of

v . .
a_m Lo

eactlvutles of teachers, the sc1ence objectlves frequently

»3'e references td occupatlons and 1ndustr1es Mﬁére a

-

knowledge of sc1ence 1s ‘a prerequlslte. As part of the

reallzatlon of the max1mum potentlal of each student the
n )
CHOICES program, offered in- assoc1atlbn w1th the Federal

¢
Mlnlstry of Manpower and Immlgratlon/ prov1des a

pre employmegg and tralnlng serv1ce here, usually through

the Student Counselllng Offlce of schools offerlng thlS

\

_ : ‘ ' 64‘4 - S (
The appllcatlons descrlbed abowe 1llustrate some

. a‘g,, . —s..v :\,_’

separate aspects of the multl faceted capabllltles of the

[N

computer. In any spec1f1c appllcaplon, the comblned
b

contrlbutlon of several features is possrble, for example, a

51mulatlon, W1th graphlcs, may appear as part of a tutorlal

w1th_records _the student s responses,retalned;;nblntérnal

files‘or,--erhaps,'the use of'a computer-COntrolled

.

lntelll_ent' v1deodlsc showxng slldes or MOv1ng sequences‘d

as: v1sua1 prompts for, or as responses to, a student S“E:?



o .}\#3‘

-

fCOmments 1n ‘a drlll-and—practlce sequencew "f .
. : , L : R o '_n‘%h
ﬂ‘"', !‘\

L3

-

. : . T : _-..,

Computer theracy for Teachers.lw”

N - e

Characterlstics of a computer 11terate tea;

S

been varlously descrlbed 1n the llter\ture.¢f§-ﬁ’-
In l978, Madblalne Baum employed the Polgby Delphi

'.‘v' . B L3

tedhnlque to mdentlfy the tralnln% needs pf cﬂmput%r'us

teachers (Denn1s,’l979) . Table, l llsts the;twenty fou B

?4 skllls or 1tems ofv;howledge that were c0351dered "é&
ﬁfle:F-IJQr{'very 1mportant toqprof1c1ent 1nstruct;ghalrcomput.n
'{ik | a majorlty of the part101pants (Dennls, 1933Y? : ‘
R Mulr and’ Forman (1982) formed a compo51éb;8f Var'ous e

L ' . '\ at “ SN
: g » deflnltlons of computer llteracy that lnclquggl‘”.*|

’

a) knowledge of the hlstory of computlng,l_ a

b) understandlng of how computers womk d%d ho'

~ . Loy N R
. programmed, -"'» ' ' AU JEAL T
v _ R » A s o
T - c)'awareness ‘of’ the computer a; an ald to learnlng,

) '
! ¢

fd),awareness of how the computer ‘can be used as a problem.

f;fjf_ilﬁ solvlng tool £

e) 1nsmght 1nto bu51ness and 1ndustr1al appllcatlons, and.

£) a’areness of the present and pOSSlble\future effects,of'l

LN
Y

computer technology onﬁsoc1ety : .t

r-'

,hk These same components have been accepted by- th\\Alberta'

» K]

Educatlon Mlnlster s Task Force on Computers Ain Schools as

def’nlng a computer llterate adult (Romanluk l983) i

These facets of computer llteracy are noted to be appllcable

to” the general publlc, adult and pupll allke, and are_not‘ .

-



S Table 1

TImportant Knowledge or Skllls for Instructlonal Computlng

(From J R. Dennls, 1978) T

' @
Famlllarlty w1th qomputerlzed teachlng materlals ‘1 e.,

‘instructional" programs) in a variety of ‘fields.
'Ablllty to lntegrate computerlzed teachlng materlals
into a course. . “

"General knowledge of the: functlonlng of CMI (computer—

managed-instruction) systeis.

. . -
- Understanding of effectlve de51gn of drlll and practlce e
-materials. - '

"Ability to apply computerlzed drll? and practlce 1n a,

- variety of teachirng 31tuatlons..'

%

_invite proposals/blds from- potential supplidrs. =

~Familiarity with  computer 51mulat10ns and models.
-Experiénce in- prellmlnary deSLgn and constructlon of a

simulation.

uses. computerized: teachlng materlals. -

Ability to determine the computer needs. of . a .school. .
Ability to draft spec1f1catlons (request for- prOposals)
which set- down the needs. and: désires of ‘the schoolland '

. Ability to be’ hlghly crltlca& of suppllers"proposal
and‘Ehelr machines. e
Ability 4o assemble data about proposed equlpment to

1fac1lltate decision-making (costs, perfoérmance data,d
. hardware. characteristics, software support, etc
@uFamlllarlty with instructional games.

owledge of ‘how to use instructional games

”“approprlately and effectively in teaching.

18,
19.

.20,

21.

» 22,

24l
L 1nstructlonal materlals development

“Physical. famlllarlty with computer equlpment,bl e.,~

everyday operatlon and use of a range of dlfferent
machines. -

.Knowledge of: trouble shootlng procedures and means of*
&ccess to profe551ondl ‘help, i.e., knowing how to- “#
determine if a piece of equlpment 1s alllng, and 1f 1t
is, knowing whom.to ‘call to'fix e, S ‘

Knowledge of sources for computer materials.

Knewledge of how to improve less- than adequate
1nstructlonal computer ‘programs. ;
Ability to evaluate the effectlveness of lnstructlonal
computer programs.

Ability to. instruct others in .the soc1al role and 1mpact
of computers in society.

nowledge of alternative uses. . of computers in. schoolsr

L len g.,.as class-record- -keepers, term-paper- edltors, etc.’
23,

‘Awareness,.of the value of 1nv01V1ng students in the :- -
develo ment of - ‘computerized ‘instructional materials.
<Knowle ge of- processes: of involving students in

" Knowledges of the uses of 51mu1atlons as teachlng tools.f.t..f
.Ablllty to evaluate the effectiveness of a. courseothat

T



‘ﬁ;descrlptlve vf computer profeSSLOnals such as’ programmers‘or
f'lanalysts. h A »M' ‘_ ' : . ' o
» Szabo (1983)Ino€5s 51x levels of computer ¥1teracy,3’r
.O) unaware [;: the computer], '

f;l) aware of 1ts ex1stence,i¥‘ '
ﬂ'-2) aware'of some needs that can be met W1th'cOmputers,
-d3)laware of some needs Qhat cannot be met w1th computers,‘_
, ﬁ) awarelof problems created when brlnglng in computers to
...;solve.the need; in (2) above,'_'i S .

Sl'aware of how to prevent/solve problems in (4) Lwriterls“v

k . l
emphas1s]

L. T : ce E R

‘The examlnatlon of these descrlptlons of computer

v \

llteracy 1nvokes two questlons- Is this an exhaustlve
llstlng of characterlstlcs of - computer llteracy° Are the .
,Acharacterlstlcs of a computerllgterate 501eﬂﬁ% teagher a
_sub-set‘of or a dlfferently descrlbed set of
characterlstlcs°‘ The flrst of these questlons w1ll be
jaddressed 1n the remalnder of thls qhapter- the second

questlon 1s, in. paft the goal of thlS study

-ﬁf_,A Matrlx of Computer theracy An examlnatlon of thev.
llte{Fture searchlng for other possgble, prev1ously
unldentlfled characterlstlcs revealed the follOW1ng S

' lnformatlon.
. .

J ..' . L : ._
Soa) Surpr151ng1y, in v1ew of the frequent presence ‘in

- 1ntroductory courses, none. of the eleven references



[_uggested that a knowledge of the hlstory of COmQEtlng
:ﬁ_should be 1nclu&ed 1n a deflnltlon of computlng
A literacy., | |

cpe
i kS

‘fbl) The range of 51gn1f1cance attrlbutable tov'an .

| understandlng of how computers morh2>e;tended from a two

g hour“lesson (Lopez, 1981) up to two of‘Mllner s seven
courses\TlQ§O) Bork (1982) does not emphasxze thlS and
‘tWO artlcles\%MOUrsund l979 chkerson, 1981) make no
reference to th;; component of computer llteracy ‘

| b2) An act1v1ty usually ai§o01ated w1th adult computer

llteracy courses,.‘an undenstandlng of: how computers can

;\,. --be programmed,..l.e., programmlng, reglstered as the'x‘

LN el

most contentlous with statements in. references regardlng ‘fA

}/ .
“ L]

A ' the 1nclu51on of programmlng in a Program of Studles.

£:~\ . - Recommendatlons favouflng 1nclu51on were made by Dennls -

b . .

(1978), Ingoldsby (1978),.M11ner (1980), Larson (1981),,

‘

Lopez (1981), Bork (1982).3 Porter (1982) excrudes

\

- -

L programmlng a% a’ requarement for 'Implementors' and -

i . s

E N
,notes the 1nclusion of authorlng languages for

w'Innovatlve Leaders' at gae college and, at another

2 .

college, programmlng sufflclent for - an unferstandlng of
1mpllcatlons for 1nstructlonal deSLgn. DleT((lQSI)
completely removes “£rom teachers q&he onus of hav1ng to

learn complete computer programmlng technlques.

’ c) Not surprlslngly, no confllctlng statements were present-

" in the dlscu581ons fo Gnd in these artlcles from’

,‘EducatLOn Journals regarding an ‘awarenessfof;the

S, -

-,



s

 'computer as an: ald to leaphlng'- only three artlcles: o

‘ :(chkerson,_1981- Ingoldsby, 1978- Larson) 1981) omltted

d)

e)

preference to thlS component of cbmputer llteracy

T:gé”fﬁ

Less expreSSLOn was glven to an 1nterest in an-© (fpff

'awareness of how the computer can be used as a . ‘;_'\J"

‘,problem-solv1ng tool' w1th only flVe mentlons (Dennls,."

" 719785 Moursund 1979; Larson, 1981; Porter, 1982; Bork, .

,1932) '_ ,“f B leﬂf.' ;,,, _ﬂ_»; ;’*f;\ifh

Larson makes a solltary, and slrght, reference to the

]

f)

‘; '1nSLght 1nto bu51ness and 1ndustr1al appllcatlons' w1th

-a comment on’ students' automatlon of 51mp1e experlments

~

Only three of the artlcles (Dennis, 1978 Henderi’p

1978\ Mllner, l980)frecommend the 1nclu51on of an -

\'awareness of the present and pOSSlble future effects of

’ computer technology on soc1ety in a theracy program

Other aspects of conputer llteracy ralsed by the authors

S It would appear from the above analy515 that‘”f“r

.~

H ihclude | S T |
!E‘jl) a study of research\rqulngs related to learnlng,
. teachlng,'currlculum deJEiopment, and evaluatlon(
' (Dennls, 1978) | .
:iiy de51gn, development,>1mplementatlon, and evaluatlon of
. computer based learnlng materials (Hen&@tson, 1978
FMllner, 1980 Pog r, 1982 Bork, 1982)
:”'rii) a backgroundoln Learnlng Theory (Bork, 1982).
. “ .8 v“ _ o
Su x o . - ' :‘:g : .

L B

. < .
: . @



=

.“

' substantlal dlfferences 1n oplnlon exlst regardlng the"”V

e

;~ab111t1es to be lncluded 1n the repert01re of a

”'meat and pptatoes of SOme 1ntroductory c?urses, are not»'

3

computer llterate adult and that no 51ngle reference

proposed an exhaustlve, unlversally acceptable set

.’..

N Flrstly, programm;ng skllls and hardware knowledge, the

u

C s

.

' conSLderlng uSLng comp@ters ln thelr teachlng Secondly,

-

there are no references to the spec1al needs, 1f there are

’

any, for 1mplementatlon of computers by teachers of subject

'areas, apart from a. tendency to assoc1ate types of programs

i
with subject areas, eg., text proces51ng w1th Engllsh,

a
»

51mulat10n modelllng w1th the 501ences, graphlcs with:

.geography, tutorlals w1th mathematlcs, etqp, (Lopez, 1981
Porter, - 1982) Lastly, there ls often more concern that
teachers be computer llterate than how teachgg;‘are to |
become computer literate. i ) ' ., .’ |

- - o ‘. o ]

’

ed

&
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I R R CHAPTER III
O ~
e 0 oh DESIGN OF THE STUDY
o ’ ‘: @ 2. ’ i o . . .
. 7_' % ﬂfsz . o .
S : Sources»and Treatment of Data

+¥

" WAS was stated. ln Chapter I, the data for this study
came from three-sources..the relevant research llterature on.
computer use and teachlng, a sample of sc1ence teachers who

k 1 N ’.

Were found to be the most actlve in usrng computers at the

tlme that the, data was belng collected, and related
T e . N L

,profe551onal experlences of the researcher..

hd 8

Some oﬁ‘the 1nformatlon from the relevant research5

,;*

llterature on computer use 1s presented 1n chapter II. This ‘y

: vy
1nformatlon was helpful in 1deq£1fy1ng spec1f1c uses of

' computers in sc1ence teach;ng and demeloplng a framework for

‘clas51fy1ng them. Thls framework 1s dlscussei[ln detall

- z

under the section below eniltled 'The ‘Main Stage for

Collectlng Data from Teachers.-‘ Some of the 1nformatlon

'1ffrom the research llterature is not mentloned ln chapter II

llterature lnformatlon lS used

'researchef has the follow1ng ba51s.

) ‘ 1'~
but is” 1ncorporated 1nto the proflle of uses presented in
chapter V., ApprOprlate c1tatlon is given whenever suqh

. S

.a

The personal contrlbutlon to‘the study from the

>

’,

years speclallzlng tn hlgh school physrcal SC1ence, -' e

f- tﬂo years of formal study at the graduate level of e

o : s CA

w

- twenty three years of teachlng sclence, 1nc1ud1ng nlneteen’



'1-computer operatlon and appllcatlon to sc1ence teachmng, |

7c¥;four years Jof practlcal experlence in applylng computers

:*5about what a teacher should know to use computers

' to the three phases of teachlng sc1ence, and f":" . x

;;:slx years of con51deratuon of the questlon of the study =

3effect1vely in 501ence teachlng e _'.:”r , R

The most 1mportant source of ;nformatlon on computer .

' use in science: 1nstructlon was, t?e sample of teachers who

.f teachers, and the determlnatlon of the needs of teachers to

- were deemed to be actlve users.; The remalnder of this

chapter descrlbes how thlS 1nformatloh was gathered

In concludlng thlS sectlon, it should be noted that the
researcher collated the relevant 1nformatlon from the three
sources 1nto a proflle of each use."These_proflies are’

a

g1ven 1n chapter V

RN

. The Pilot Stage for Collecting Data from Teachers

T T T . R . - .
s R . Lo . P Ce e
: . . . SRS . e
. 5 e N P . s

E ‘ . ) v u‘.'. L ' ; _“AF,‘,J’._
. The Purposew6é/1he Pllot Stage o SR
S L3N . ' ‘

The reflnement of the research procedure for the main

study, the constructlon of a questlonnalre of current and"f"°

Bt

feas1ble educatlonal uses - of the computer by sc1ence',

e
K

x .

': achleve these uses were the goals set for thls pllot stage

i of data collectlon. S "'.~\'

'r-‘-’_,..
. E

P ~ . - ) i .. : -

De31gn

Because of the exploratory nature of the pllot stage,

1)

?:i@if;ft d_ »,' »yfﬁg.'tg‘ /';lh

e



'.to have been 1nvolved in using computers 1n teachlng

"The}Pilot Interviews

“}'1nterv1ewer°“

"fl) The potentlal uses of the computeraln Selencégtéacngng';;

SR

lnformatlon about the sc1encewteachers"use of computers wasv'

3sought by a semléstructured 1ntefv1ew w1th the elght ' ?”
_rrespondents.; The 1nterv1ews occutred after school hours and,,bl

.'were audlotape recorﬁed The duratlbn of the 1nterv1ews waS'j

o

‘one- and-a thlrd to . two hours. ‘
'{EE§—§33219 o - .'J RN - \ -

801ence teachers employed by the Edmonton Publla School i

'7Board were cons1dered ‘and, from thfse, four Senlor ngh and

’fodr Junlor glgh School teachers were chosen who were known
\

d R S

llysc1ence. The teachers selected wereiﬁomlnated by the -
uflnterv1ewer; by a researcher who was comple%;ng ‘an
T’lmplementatlon study rnathls area, and by system peesonnel

5dwhen approached to 1dent1fy contacts. The 1nterv1ewer hadg |
';prevlous to the 1ntervrew, met all but one of the ‘fg ’;/. .

vlnterv1ewees and. had already establlshed a’ profe551onal .

'frelatlonshlp w1th four of these teachers. b_

L]

uestlonnalre) wasi;

No wrltten 1nstrument (e g

.t:admlnlstered to the respondents dur'ng the - 1n1t1al contact

Jnstead »two lrsts were made for the guldance of the ;f;fﬂ

(Appendlx D). . ' ' f-‘,, S M
152) The SChedule of questlons.to br-raisediduring theﬂ




0

.

t 1ntervxew (Appendlx E).

Followxng the 1ntervaew, 1mportant 1deas were extracted

werbatlm fromlthg audlotapes and stored in a" computer text 'a.'UV»
N élle and a ‘hard copy' was: made for the 1nterv1ewer s':lff Ly
",lperusal and analy51s.' Analy51s was alded by constructlon 6;
/a chart,us’hg rows fop each actual or progected use and hh:ﬁ;:dh

s columns for each of the lnterV1ewees statements. In each of

._',‘ .

the cells thus formed, relevant comments from the 1nterv1ew
were,noted.\\\wx - ‘_'°:¥ fQ\:T_A]_Q B
! . . ' ' . 3o K ’ VN ' . K

o Voo S EN ’ -

N

' il o
The PllOt Questlonnalre'j“'“

Because the pllot teachers had made statements that
S NG

i *esulted in redeflnltlon of the uses and thé categorles of
knowledge to be probed in the 1nterv1ews in: the maln stagel

of the study, ‘the seven pllOt sclence teachers were asked to"'

.'
&

R a{&been constructed for the

\

[emaln stage. Their comments wére colﬂected, resultlng 1n‘:

.prev1eW~the,questlonnalre that

N

':?—»reformattlng of the questlonnalre tg%slace the descrrptlon

E;{indf-eaéhtise and the reactlon by the teacher on-the samev

page (to reduce page turnlng),:and ‘:, -'” _;'4»;V

", . N ‘e

-an approx1matlon of the tlme probably requlred to comblete R

8

the questlonna;re (to assess the bdgden to’ be placed on ' L

the teachers in thegmaln stage)

o

) : . e
Th‘= D1Lot Interv1ew Proé%dure o S r

-mhe 1ntervrew method was Found to be frultful f%;
, g \ -
alIOW1ng max1mum contrlbutlon by the" responden Sy




7y1elded an abundance of 1nfo
. hthe teachers on’ the pDSSlble‘gass tended to be dependent, in

' fﬁgjlnterV1ewer- LA tendency for blas and/or for

interviewde.

: “interview5~

”'ngeneral 11m1ts sef by the,research questlons.- The commxnts'hﬂh’

4 A\l
‘fatlon on the current uses of

the. computer by the teachers in the survey _ The comments by

-

part, on: the,lmage of the proposed uses ‘as pr03ected by the_7

l

"mlsunderstandlng of the nature and/or the extent of coﬂ%uter

kL

‘use; was con51dered p0551bre in thb teachers' responses to

"the 1néerV1ews comments.v Leadlng statements to the

were not detected untll the audlotape of the

rev1ewed by the researcher f3¥@0w1ng the

i,
‘\

'1nterV1ews. The dlscu551on on the Qeeds for knowledge

LU

‘and/or SklllS requlred by sc1enc€ teachers tended to clarlfy

. 7

the route taken by that Spéc1f1c teacher and where not

,spec1f1callyzaddressed by questlonlng or volunteered by the
. 1nqerv1ewee, led to lnferrlng of requlrements from

~statements made by the teachers. S T ’ ’u'v L

e e
' ‘ e

4 B ’ : N . . Coa e e

IR » S e,

ol

Impllcatlons of the >

act1v1ty requlrlng about th

r“‘—ot Results for the Maln Study
The tlme requlred for transcrlptlon and analy51s of the

1nterv1ews was exten51ve, requlrlng ten to flfteen hours per -

f»hour of 1nterv1ew _ Although thrs was a heavy commltment,,
Lthe results were more ea51ly and thoroughly analyzed 1n.

'comparlslon w1th just the notatlon of the main 901nts, .an

“fé to five hours per. hour of

EX

-vr;lnterv1ew Therefore, the pllot study lndlcated a need to},

. be selectlve of those teachers to (be 1nterV1ewed in. the maln

L3



'stage.-'t_ ‘4»,"4-. . N\ |
The perceptlon °f blaS predi?tEd to the 1nterv1ewers f?;if'

,when descrlblng the p0551ble hses of the computer or. needs B
-7

s':of teachers suggested the userof standardlzed statements ;ng_g
'wthe maun stage to whlch the partnc1pat1ng teachers could

‘respond.

-

Both tﬁe tlme and'blas concerns above could be solved
_by surveylng a larger?@opulatlon of teacherS\and then, from‘
4Vthe returns from these teachers,'selectlng those‘teachers

vwho were exemplars\\E speCLf;c functlons 1n the utlllzatlon;

¢

%
Y&ﬁ computers. The. teachers could be 1nterv1ewed to seek o
. clarlflcatlon or elaboratlon on- statements made 1n the :;‘iﬁi‘:.

screenlng questlon e (A@EFndlx A)L Thls would tend to -
reduce the dupllcatlon of 1nterv1ews where the respondents'

- to the questlonalre were percelved to hold SLmllar ‘views or

P

have adopted 51m11ar uses.' ~,“,;&
The questlons that gulded the 1nterv1ew needed to be .

R ¥ .
reevaluated for thelr level of empha51s onl

"

ses made or. conSLdered

- the constructlon of" the profrle of" e
. )

N
fea51ble, much of thlS lnformatlom“needed to be avallable
from the. 1n1t1al contact through the questlonnalre w1th

e the sc1ence teachers in . the maln stage of the study

- the stages of lmplementatlon traversed by the 1nterv1ewee_

|

“;:eachlng the current state.a

ThlS study lS not of computer 1mplementatlon by that

teacher but recommendatl

s by the teacher, who may possxblyﬁh

reflect on elther hls/h r earller stages of lmplementatlon



,‘but who hopefully w1ll con51der§the actual current “~y'
" k
4H:rEqu1rements for that 1dent1f1ed use and whlch could gulde

'”sc'ool pollcy on lncrea51ng use of computers in- scrence

The pllot stage 1ndlcated the need for a questlonalre,
based on responses by part1c1pants ln the pllot stage,]

’-permlttlng ready and more comprehen51ve 1dent1f1catlon of .

'f”a) practlcal concerns relevant to conductlng the study, suchf~

‘cohpﬁters;,end &hohuouldsh:;;'erpeoplefto:intervieu,d
= dlrectlons for formulatrnd questions for 1nterv1ews,

"b) those substantlve concerns related to the 1nformatlon

N

that | was sought by the study, such as'fu-ﬂt”'b,h.f

s current or percelved uses of computers in sc1ence

N

educatlon, and

A «—"needs of teachers u51ng comy ters 1n sc1ence,.';'

e'partlcularly the beneflts and: osts, SklllS and

'j:knowledge, and pedagoglcal practlces ‘f"- _
- . . e SR L S ' v ; .
" The Maln stage for Collectlng Data from Teachers .
' The Questlonnalre bui.l '”}_ " S \f/i
T L ol . “

The Purpose The purposes of the questlonnalne were to

obtaln Lnformatlon about the nature of the experlences of

.-

_'teachlng s‘ﬂif‘p' .w;::j:igf_;';u~ ,1‘_.‘;_':_> ]d”“-_?ﬂpﬁ




B (selected SCLencg teachers w1th the varlous descrlbed uses of
Y U e
— the computer and thelr asseésment of the fea51b111ty of each

e

-

use and, thus, to tf[‘

-

1nterv1ew, '

= 1dent1fy teachers who cou_d be 1nterv1ewed later 1n the

_ maln stage, and B _ . _ .
- ald in formlng a structure for the learnlng neéds of
i
P . P N - | o ! @
_ » ; R /

¥

QQ R The Instrument The flrst draft of the. queétlonnalre
.- T v S

that. was de51gned for the study contalned two major ;’

A . . L - i '__A. ‘
iéctlons. v SRR o . P
: : ’ - t | '

‘ | ! =
ga)»a description of'each-of nineteen'uses of the computerv

L accordlng to a review of the llterature ‘and comments made

sc1ence teachers who wou}d use computers.

-

by teachers durlng the pllOt stage and -
b) a form 1£§khlch optlons and space were,prov1ded whereln T
the teachers could 1nd1cate -
1) the nature of thelr past or current experlences
u51ng computers Ln sc1ence teachlng, o | e f"
’;f'll) the percelv?é fea51b111ty of thelr becomlng 1nvolved
| :fjln eaCh of these uses,f' d

~

"-;1r)<other comments about each computer use.. These

v

1nd1catlons of lnterest 1n each use would form a
baSLS for determlnlng the potentlal .of - each teacher

to cogtrlbute, ln an 1ntervew, to the study

Informal evaluatlons by assoc1ates Led to the follow1ng




";,Qi rev1srons made to~the flrst draft of the questlonnalfe\

/ *’h

‘-;’— addltlon of\deflnltlons of each of the fbur types of
vt . < . : L N S
partxcxpatlon,v -"f' e

'—.addltlon of a scale to permlt the respondees to 1nd1cate

’"thelr level of lnvolvement 1n each of the uses descrlbed *
dr-expan51on of the spaceravallable for free responses to Q;f :g
'rfprograms used and other comments, ;". : : h‘ } .' v:g ‘
';ichange ‘in the phy51cal dlmen51ons of the printed, materlal
.‘; rewordlng ‘Some - captlons and sentences, and g __:,,
7}fellm1natlon of one redundant descrlbed use, thus redu01ng
\ﬂthe number of" progected uses‘for thls study to elghteen.

lefereht scales were chosen'for the two ratlngs, expeblence

(zero to. four) and fea51bL11ty (zero to three), Wlth the

1ntentlon of aldlng the respondlng teachers in maklng a

‘p clear dlstlnctlon between

¥

- thelr past experlences, based in the reallty of the
classroom/school srtuatlon, and
- the fea51b111ty of these ugzs, %?t llmlted by 'temporal
v.jconstralnts such as adequate software or hardware ‘ ﬁf
: , ’
resources. e _ ‘¥%§p”»' : i'
' The second draft of the questronnalre was then ¢
submltted to ieven of the/elghr teachers from ‘the pllot
;f_;stage for téglr reSponses\to the" content of ‘the

: questlonnalre and crlthue of 1ts format Flve of these

- teachers returned the completed questlonnalre and thelr “;

}:

+ e it

wrltten responses were 1ncluded with those of the other~‘

teachers who responded verbally to the questlonnalre.-

3. . .
gy
\



';Conslderatlon of the crlt

| éllntegratlng the 'descrlptlon of use' and 'response' :'3,,ﬂd,i@

‘The flnal draft of the questlonnalre (Appendlx A) was then O

~meetlngs and conferences, a group of teachers were -

'to a 18- teacher prlvate'%chdol (Appendl_

_— & o
“tyteachers decllned or were" unabre “to part1C1pate.i The

'“remalnlng seventy-five teachers were sent a copy of,the '

_questlonnalre.(Appendlx F) and a coverlng letter (Appendix}

'— expandlng or clarlfylngip:

.uses, SR :~J 'a B f‘. o
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programs used or_conSLdered" and

:ysectlons to form a small cohe51ve unlt for each of the"¥t>

.elghteen descrlbed uses. :”-f_.;f‘;ﬁ- e ":;y f,{.“,ffﬁuv

ready for dlstrlbutlon to school jurlsdlctlons and thelr f'f*

teachers.;f_ R : : ~p o '-;e";“‘f:.f,
-.ﬁhe,Sample An early act1v1ty ln the study was the»

search for teachers who were potentlal contrlbutors to the

study As a result of 1nformal dlscus51ons and 1nqu1r4es at

e

J?ldentlflEd to” whom it would probably be qprtthale to send a B

questlonnalre. '¢<v L. "",; ~*"”f57- PR

o~

Correspondence W1th elghteen school jurlSdlCtlonS in"

b

the Prov1nce of Alberta,_extend;ng an 1nv1tatlon for thelrﬂ:g

”sc1ence teachers to part1d1pate in thlS survey, resuhted ln

*L

the namlng of seventy elght teachers=from locaI education ”/‘if?

reglons ranglng in 51zeﬂfrom a 5228 tea her urban dlstrlct'

AN

F) Three oﬁ the . - f‘t

-

Tva . -
B .

~

-
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[g}f__' Questaonnaare responses were subsequently rec‘ived from'_

7’ /
*,flfty of the seventy flve teachers remignlng in the study

"fosea‘return rate of 67 %u Thé d;strlb tlon of the

= s k
e respondent teachers by grade d1v151on and sxze of school

I

'; jurlsdlctLon 1nd1¢ates that most (60 %) of the teachers in

“'ijthe study taught 1n secondary schools or in large urban

‘j.School DlStrlCtS (Table 2) ;: _ - .'*\g;\;\ |

The teachérs who responded to the questlonnalre, and

.:i“from whose comments were draWn the observatlons ﬁhat are

'ﬁ:detalled 1n the next chapter, probably form'a.select group

‘f“vfud-of teachers.;_ ';r;'g';- ?‘f“'h_-' ) r;h o ‘;Q-Q )
};.they were profe551onal acqualntances of the researcher or

~5r"173fwere nomlnated by thelr employlng school jurlsdlctlon as

B ‘¢.be1ng actlvelln thevr use of computers,'

R'ﬂ}’they were among the 67 % of\the teacher\cpntacts who had

o - *
. . E] . -~ 5

'“returned the questlonnalre,_and - L R

'ffw-7they had free}y choscn to make the statements from Wthh g
e R b .
omr -the 1ssues and tOplCS were derlved o f, - s

W

. . v‘, - A Sam le Wlth these Characterglstlcs may be'lex ected tO
\ .

affect the rellabLlity of the st y s °

oo

g o -~
in thlS study would lndlcate that they had establlshed a

- The fact that the teachers were recommended for 1nclqsron
- g

' o

1 reputatron\for WorthlneSS as a, computer ﬂ51ngqsc1ence—.

teacher Wlth the agency or person who nomlnated them. :

- Tne completlon by 67 % of the teach\%s offa questlonna;re

° -k R K3

(that the pllOt teachers had lndlcated .would’ requlre more. ..

Sy,
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Table 2" L

‘ : , : ' . .

Dlstrlbutlon of. Teac ers Respondlng to the Questlonnalre
by Grade Division”™ nd. Slze of" School Jurisdiction

' : - (Reported ‘as PerCentage of Sample) =~ . o
R S (N = 50) ’ : .
Size of School j'- ._. School Grade Division . ‘

Jurisdi¢tion . E." E~-J. - J J-S S. ... .Total
T 2501-- 5500 — — o
Teachers- 6 2 0 1402 . 36 . 60
7251 2500 M |
Teachers‘ - - 2, 2 16 20
0L o250 N CaiTe
Teachers-f “4 2 .2 Gy 8. -~ 20
Total 10 4 .18 8 6 0 100 .

.fNOte& E'=;Elem¢ntary,'J-= Junior High, S'=‘Senior3High_
. R . ’
- ' %

L



- a

than one hour for completlon) effectlvely brought\lntakthey

'hwﬁﬁ;istudy only those teachers who had a. hlgh level of:

'“%fperseverance and 1nterest in contrlbutlng to the study.‘_w
ThlS per51stence, could.be a (acZ}r’felaxang to thelr

.. ' status’ as a. pract1c1ng‘sc1ehce t acher who ”d succeeded

“1n 1ntegrat1ng computers in to the currlculum but’that 1s

K7

beyond.the scope of thls,study o S
" -~ The last characterlstlﬁ, by 1tself, could red uce the
¢ - '*generallzablllty of the results by the select& % or
q‘. aCC1dental om1551on of 1nformatlon.' On the other hand,u~
- thls was. the one area where pomments could be, and were,_:
5'made concernlng lssues 51gn1f1cant to the goal and process
of the,stddyt v h

o

Analysms of the Maln Staggggyestlonnalre Results The
'flrst step in the analy51s of the responSes to the

e T questlonnalre was the assembllng of comments from all’
'-teachers accordlng to the several categorles of use

o

(Appendlx B) ; ThlS collectlon allowed the 1dent1f1catlon of

0

-~

' 'three types of lnformatlon' ,'y'ﬁ FS
1v— the 1nventory of programs that had been used by the
rsﬁpondent teachers,» ) |
- the-lﬁsbes and concerns‘of the 1nd1v1dual respondents to
‘ ’ ,
| be addressed duflng the 1nterv1ews, and
- the tally and statlstlcs of the levels of experience and‘

o 5-ﬂ;_ fea51b111ty of each use of computers by the respondents.

11



) ) : i B . , . . ."\ . . ) ..’. " )
The 1nventory of programs was used to glve thev
I
researcher a famlllarlty Wlth the c0mputer programs llkely

)to be ref]erred to in the 1nt*ews to follow. n
NotW1thstand1ng the wealth of informatlon whlch was ﬁ“'.
. avallable 1n the responses to the questlonnalre and whlch is
_summarized Ain the next chapter, the major purposes of the_

.,

questlonnalre 1nc1uded

- galnlng 1nformatlon to enable the constructlon of the
1nterv1ew questlons for the main stage and

- the fac111tat1on of the selection of potential

" interviewees.

’ e ' . Lt :
‘s o, P

. Five,major categories of knowledge about computer use.

and'theirVaSSociated sub-topics for teachers learning to use.

. a computer in teachlng science were ldentlfled in -the
o P responses to the questlonnalre-
v - fundamental-operat;ng and programming knowledge;

—'hardware and perplpherals that are needed

- software or courseware that is used,
. e .
- 1mplemendatlon or. appllcatlon in thekéLassroom/SChool ~and-

- impact on ‘the . teacher,
Eachxls elaborated 1n the next chapter. Within each of the
flVQ categorles of knowledge, questlons ‘were dev1sed which’

encompasstda%gs

surveyed (B

'5; the concerns expressed by the teachers :
~ ¥

3
¢H). . In addltlon, each ‘interviewee was i
X ¥ '_., 493

‘asked o suggesﬁﬁ er learnlng needs of spec1al

. 'gi - -
S1lgni cance. .



by thq c.onstructJ.on of a matrlx of 1_ ormatlon from the

. v
b

'was to glve a compact dlsplay of crlterla that would be':

avallable for the later selectlon process. For thlsi'

s

'f ppﬁrpose, a grld was constructed (Appendlx I), 1ts structure

'.fand two 'other comments"Sectlons and rows for each of the

Al

<'formed by columns for each qf the elghteen descrlbed uses

..

"flfty respondents to the questlonnalre.‘ (The 'other‘h“

) comments' sectlon of EValuatlon Phase was not lncluded in

,g‘lpf The process of selectlon of the'lnterv1ewees wa5~a1ded

nquestlonnalre.: The purpose of the matrlx of users and uses'“'

the table because of thé general nature of the comments made'

there and llmltatlons on- the phy51cal dlmen51ons of the

o prlnted matrlx ) Into each of the lOOO cells thus formed

v

a

max1mum of two symbols were placed whlc' denoted crlterla by

o ?whlch the selectlon of 1nterv1ewees would be made.

Because the ablllty of| a teacher to contrlbute to the

-study was consmdered to be ependent, in part, on. both the
‘teacher S level of experlen e w1th and range of v151on of
“p0851b111t1es for each‘of the elghteen uses, the 51mple

"U;.jiarlthmetlc sum Qf the lndlcated levels of experlence and

I

'fea51b111ty was selected as the numerlc de5cr1ptor for each

~

‘user/use cell The process: oﬁ selectlng potentlal

-l T

1nterv1ewees for each use 1ncluded crlterla, such as

- thls self- reported level of present and future interest

for the use, ;' S o

- the relatlve (ranklng) level of 1nterest that other



' , - ‘. _ Vf};fésgfir
| teachers had Lndlcated for the uSes, ana ."fu ;_3‘ | '
. G e
R the nature of the Spec1flc appllcatlon, as deSCrlbed 1nirﬂ

the comments. . o : ﬁ.“nf L,f“.-* ﬁ»_ .f.g_ g*m~

A second, alphabetlc descrlptor was chosen that would 'ff¢f~V
'z'ciarlfy the nature of each actlve user/use comblnatlon."f.ﬁi"w

fPerusal of the reSponses made bx_;ha.teachers suggested that'f

:each user - was commentlng on

_;"A"‘- spec1f1c educatlonal aopllcatlons,f”

ra" - general educatlonal appllcatlons, or

g“o"'— non- educatlonal appllcatlons

Y-

“hand therefore, the desrgnated letter was’ chosen to 1nd1cate_7'

. \
i
Tt

‘each of these pos51b111t1es.‘

The nature of sOme comments 1nd1cated a. p0551b111ty

that‘some mlsunderstandlng.mlght have ex1sted about the

A : .
1nterpretatlon of the descrlptlon of each use.. For example,
several references to marks malntenance programs in the .
teacher s responses to Instructlonal Management appllcatlons

ralsed the p0551b111ty of ‘an 1mpre01se descrlptlon of thlS

use.‘ To 1ndlcate that the 1nterv1ewer should clarlfy ‘any.

RN

'mlsunderstandlngs about the nature of the respondent'v“

actual use, a flag, <. or >\ was used ‘to mark such useg:

. 1(. X o
o later p0551ble reallgnment of responses g e

[

.Tabulatlon of Risponses forhﬁach Use 1n the Questlonnalre héz?éj
| Because the learnlng needs of teachers mlght h ve | ~

dlfferent dlmen51ons for ~each use,.lt was proposed&fhat a

proflle of 'What a teacher negds *o know to. use a computer

- . L » v\.),‘. . » \.__

. . B - E
‘ R . . : X : i - *



a6

"vﬂiln sc1ence tea“hlng would best be drawn by accumul’tlng

the el‘hteen'ﬁ

"tcomments by all of ‘the’ teachers under each#omj

“f(uses,and the three 'other comments' sectlons. A computerf-f'

.jtext flle was opened for each use and, as the questlonnalres;”

* . v. ,/

- were returned to the researcher, the f’~fr‘1'*‘j5,7§f_f l:y
- degree and type of experlence, potentlal for further use,fﬁ ;g
3;- descrlption of programa used and con51dered and

{ j other-comments were entered under the 1dent1f1er for that'

w“;}f reSponalng teacher (Appendlx B) y ’~Q;;;" E
';,' The qollec 1on of responses across all part1c1pat1ng
teachers fac1lltated f f’-_';.:‘ --4»":“ --',w v

% [
-

= the establlshment of. levels of act1v1ty and fea51b111ty N

-

-“1across all teachers part1c1pat1ng 1n the study for each of

- the descrlbed uses,vn’

-aéﬂthe development of a repert01re of computer programs used

R
2o
LA

1§nthe 1dentlf1cat1on of Lssues whlch could be explored 1n

by the sc1en¢e teachers (Appendlx C), ;-_3-;;ﬂ

',the LnterV1ews and that were 51gn1f1cant to tge study of

heach use.
”g:;j-sxfl The 1nd1cated leVels of experlence and feasrblllty of .
. each use for all respondents were tallled as the llteral o ’

. |
:responses were record?d.- For example, the tally of

'n

f{ responses for "Test Records and Determlndtlon of Course

Marks"'for all flfty completed questlonna%res have been s
';;_ extracted from the responses 1n Appeﬂ%1§ B and are shown ln‘
i s -,,‘ jf y .

'<.aTable 3., The!responses to thlS usé’lnchate that ten ‘of the_~




- Levels of Experlence and Fea51b111ty fon Respondents‘
1§“Tes£ Records and Determgnétlon of Course, Mark“‘

f

. to.a.

7Level

R N R,
-

Table 3”* " fM: ;1
Sample Use.of" Qomputers,;iwr

5 Number of Teachers ReLpondlng

Totai

'”V'Experlence
1;Fea51b111ty

| ,_Notes-

.

The medlani
_~€he’humber
- The median
" the number
personally.

g @chPUteIS)

n'f ;dtv<

34.i‘ : €4 f‘z i

Q. 20 3 4
ST -;,’_ o N -
‘lOlV  6

-,

l§ f'“ &4{ ; 5 50

50 teachers: 'is; 25., Thls
2 (moderate) level" of expeglence._f
of 43 teachers is 22.
-} (very. interested in and MWill ‘be
attemptlng to implement thls use of
level of fea51b111ﬁy

v

score lS at

Thus scoré is, at

L
: .
’

g



..':f"s: 'n.l .‘:.- ol R T s \ '

flfty teachers (20 %) dld not use the computer for\thls

purpose Qut only one of the forty\three respondents who

descrlbed the fea51b111ty of thls use (2 %) dld not see 1t

IFS f%éslble.E ’

determlne the central tendency and spread of the 1nd1cated”

»

-percentlle (upper quartlle) level of experlence and

:QNU For the purpose of exploratory analy51svof the data to'

m > 48 '

levels, the med1an,-25 percentlle (lower quartlle), and 75 fft

,“feaSlblllty for all respondents were noted for ea¢h ofnthe f'p

.‘e1ghteen descrlbed usesr(Table 4). - For example, the centrallh_”

":"Tesg Records and Determlnatlon of Course Mark" had made l

p(llttle),(2 (moderate),'or 3 (con51derable) ‘use . of the ;'Q e

! ?

[A‘ .

EQ;Computer w1th a medlan use of .2. (moderate.. The toQ

Z’three quarters of all responifnts to the fea51b111ty of thlS

' -fuse’were ‘at: a level of 3 ("very 1nterested in- ahd w11l be'

personally attemptlng to 1mplement thlS use - of c0mputers"
,(Questlonnalre 'Guldellnes for Reponses'; Appendlx A}, |
.t“;ib,Because the scales used for the experlence and .
era51b111ty have nelther ‘the same dlmen51ons nor equlv;lent
'descrlptors, fhote 'Guldellnes for Responses'-ln the'g |

'S ~

'(of these past and future perspectlves on: each use 1s not
valld. o o ' c ' :

As the questlonalres were retuﬁned then, the:

dlnformatlon from the teachers was compacted accordlng to the'

7cr1tér1a descrlbed above and was rendered into a form\whlch

"'hdif d% the reSpondents to the propOsed use of computers for,

I'4

;TQuestlonnalre, Appendlx A ) a comparlslon between the levels '



. Distrihud)

Table '"4

(N = 50)

RN

0. 1 2 3 4,

1ty

0123

'#'Library Applicafi

. Simulation
Tutorial -
- Drill and Practlcel . o :
~-Electrdnic Chalkboard/Calculator
. Laborawory Instrumentatlon
- Phase III: .
- Tést Scoring

- Test Item ‘Analysis’

E Career Guléﬁnce

. 'Note. X ‘denotes medlan level

. fPhase I: _‘g*-14. N _:#\\ R N
. Curriculum Plannang and '» P e _.\§4:“.

Materials Pregaration L X X Xxx

.Profe551onal Development _ - Co X
:Communlcatlon between Schdﬁls;,,. ' S

and/or- Teachers 5 - .. T x
Instructlonal Mar‘gement Aplecatlons - x X x

Phase II. SRR -":,“f '
Problem-Solving. - =, - ¥

R

RN

Gamlng Lo

DI T

xkxxxxx_*'

Test Productlon

Test’ Records:e;s'

R

Correlatlon of Marks’ and 4i fg
Analy31s of Trends e

x denotes. upper and lower quartlle levels (1f

LT - -

M2 5¢ e

MORN XX

MO N

. ~different than 1nd1cated 1nteger medlah

“'level )

-

EET R

"‘l4qﬁj
ut ong\é Teacners in Descrlbed Uses of'Computers.ﬁ"

" by Lewels Experlence gnd Levels of fea51b11 :
N : _

“ _:_ o
. <. - Level .of . Level of.,
'Computer Uses 1n Scaence %Ekm*ﬂﬂ“i,) Experlence Feasmblllty

. O



benefltted_the conductlng of the 1nterv1ew and the bulldfngh[ﬂ;m

R EN

of the 1nformat10n base for the study "’T«fll_fﬂ;fa.x7ffﬁfjfr

= .‘_ %”& {

¢

d»The Purpose The purpose of the 1nterv1ew wasato get

"1n depth 1nformatlon from selected sCLence teachers wgz,,ﬁf

”the ba51s‘of thelr experlenoes, descrlbed the knowledge
“'and/or skllls that would be requlred%by f'teacher who__
'f_lntended u51ng a computer for specr@fc g%ﬁ&lcatlons 1n

' sc1ence teachlng

”su%u'

The Interv1ew Questlons The pllot stage 1nd1cated theh

value of a schedule of questlons for g1v1ng dlrectlon to thev_
. / ) .\v

1nterv1ew and for glv1ng the 1nterv1ewer spec1f1c prompts to
o whlch the teacher 1nterv1ewee could respond The pllot

"stage had also determlned that follOW1ng the exact order and ,
. N
wordlng of the questlons resulted 1n a stllted performance .

&

whlch both restralned the flow of 1nformatlon by the pllot
‘,:-..- Ly :

teacher and also resulted in repetltlon where the teacher o
had already covered a spec1f1c toplc of a questlon 1n a

"’-response to a prev1ous questlon.. It was therefore v‘,d "'p‘,:ﬂ_r

RS -

determlned that a schedule of questlons would .be used durlng

thef}nterv1ew but that latltude in wordlng and order durlng

-

the 1nterv1ew would be deslrable. The schedule of qUestions.

1s presentbd 1n Appendlx '.

GO



_—
.

4
.
)

The Sample.Szée of Interv1ewees To the extent that th

'f'ﬁreSpondents:to the questlonnalre and the 1nterV1ewees could

};=contr1buté 'the goal of the.study was to determlne the

: ?

;ﬁ
learnlng objectlves and%ﬁnowledge content for each of the

e

BRSNS
R

descrlbed uses.d Toﬂbreate a. rellable deSCrlptlon of what a

teacher needs to know,‘lt was est'

L e

ated that atements fro

'a mlnlmum of three teachers wer» needed for each of the fJ.
. . X a ."v‘_ ‘

n‘elghteen uses., A trlal 1nterv1ew durlng the elghth weqﬁ of

S L

the maln study 1nd15ated that two or three uses’ could be

. " IR
w1th-each teacher.‘ Hence, up to twenty seven separate

' 1nterv1ews were con51dered necessary to achleve the goal of

B

an adequate descrlptlon for each use, ThlS requlrement

assumed'that all teachers were able to make knowledgeable

statements on ‘at least two uses,'that a mlnlmum of three

>

v

th.rouébly descnlbed 1n the tlme allowed for the 1nterv1ew.}*fih'5'"

o

teachers could be found to contrlbute to each use, and that

- the rlght comblnatlon of experlenced teachers and uses coul

d

“be. foundg to mesh the resources (teachers,) g llmltatlons N

(tlme,) and the needs (descrlptlons) of the study

[P

spec1flc teachers to be approached for an 1nterv1ew was
lnfluenced by several factorS' . N
-'an upper llmlt of about thlrty teachers could be .- ff

_ 1nterv1ewed durlng the tlme perlod avallable for the’

. study,

The Selectlon of Teacher Interv1ewees The Selectlon of




*s‘.nelther the total number Qor the nature of the potent1al

.

'Qteacher contact§5were known, and
‘ o

h-—ﬁa con51derable dlsparlty 1n the number<pf possrble

K users/uses and the dped?ﬁomme s were se”;

93_teachers f?r the study. The selectlon of teachers was

“.gdetermgped by both the need of ‘the. study to adequately

<@

bcontacts ‘in. each use modulated the potentlal of spec1f1c

-

_idescrlbe weak aréas as: well as the de51rab111ty of’{g-'»:."
‘ ) S

ﬁthe m

‘e

-ix df

4N_!

Jr“’

pame tlal

el ,
1— the three teachers who appeared most able to contrlbutento

;'fthe knowledge base that was to be formed were 1dent1f1ed

”Q'ELVe other teachers who had a potentlal to make a

;;fthe chart was scanned to. 1dent1fy comblnatlons of

: - S . e ’4 .4’ , . o ) . -

'for each use, SR tj;qf“ U
/ Lo D -, . . . . . R - '. . o : . 3

E . . ,/‘ . ‘.:} . o . )

‘SlgnlfJ.Cant contrlbutlon to each use were 1derﬂ:1f1ed j R AN

’~]for each teacher user, two uses wh1ch appeared to be that

teacher s major thrusts ln computer usage were noted f,"' o

...‘
-~

;uusers/uses that would offer each 1nterv1ewee the chance to

ﬁgjspeak about one’ of hls/her major 1nterests ‘as well as two

;'other uses in- wnlch the teacher had strength

As the 1nterv1ewees were chosen, they were 1nv1ted by

telephone to contrnue wrth the 1nterv1ew stage “of the study
{

,} All teaqhers who were so selected and contacted accepted the

1nV1tatlon. ‘In: MOst case5, a letter of conflrmatlon 'L:Fi~;]

2



“(Appendlx G) and a c0py of the schedule of questlon e -dt

g(Appendlx H) was‘(glled to the teacher Wlth the lntentlong '

’that therteacher mlght have an opportunlty to peruse the f”H
,jlissues and Toplcs embedded Ain the questlons before the _:g(

1nterv1ew. Thls precursor to the 1nterv1ew was consrdered
'?lmportant ﬁo the success. of the 1nterv1ew,'

xlT_enabllng Jie\teacher to be aware of the focus of the )
d‘ rntervrew and | d.. “ l ‘ d | ‘_ -
"__ promotlng'somefthought:about the'quest;on‘and the!"w'

teacher s poss1bly rehearsed answer.*h'"

;Comments by the teaéhers d&%lng the prelude to the 1nterv1ew

1nd1cated varylng degrees of prev1ew of thls precursor to 3

‘ the 1nterv1ew Q%

The.Interviews' The" requlrement for up to. twenty- seven

.. after school 1ntervlews‘1ndlcated that seven weeks of

1nterv1ew1ng would be needed (Few -of the teachers for theﬂ

. S a

pllot and maln study were able to- grant Frlday after school

RS

1nterv1ews > In-the elghteen w k perlod avallable for the S

study,_lnterVLews were thus planned for weeks numbered

-

twelve throuoh elghteen (Table 5)
”extended lunch hour breaks and at dlnner, evenlng, and at
'Saturday visits in. the homes of the teachers 1nstead of the
planned after-school.meetlngs. Becauseﬁ at the plannlng
‘stage in the tenth week of the;mainvstage,'most-of thei;

-

.:g -

.

In practlce, some 1nterv1ews ‘were granted durlng 4'}'

"fotential contacts'appeared to be in the<Edmonton.area,fonly



R

Tey

N

KN

© . Totdl of

e
/

' Notes: ‘1. The five Questibhnéirés-and‘Critiqués from the

) .4'

R Numbef‘6fjéonté¢ts;with Teachéfé“ﬁuring‘thEuMain;staQéV o

——

+by Week of Study and Type of Activity - s

S , ‘ : ‘ ® Lo ,

Wumber . Type of Research Activity ,\*‘ e
oa0f égproval;by~$chool,  - Questionnaire - Intarview
_'.Wéék __Requested-. Granted-'»Mailed Received , - - - x

'

2.

(\Pllot‘w‘a . ., 8 ‘_ ,‘& .‘ 7 | 5 8 ) N .

X

1

3 I A B W
R4 L g T ‘

6 .

7

8

9

. oL,

L1

=1 Wi oo
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r
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1

VB NN N

T e s S E s B T e T PO EEsS s  + ========

Teachers = 47 g5 g 45 a2

v

’Pilot‘TeacheIS’prior-tp-the.Main,Stage are’ not
included[in_éitheruthis'weekly»schedq}é’or the -
. totalled .number of contacts shown. S A
.~ 2. Mailing of ‘the final draft of the questionnaire to
' two Pilot teachers ‘who did not respond to the - +I.°
‘second draft .of -the questionnaire_are-included:MQj
the'weeklnyChédulggand the number of contacts. " 4

" . . E B E

[y )

"~ for Uestionnaire,andginterview S ey



l
fér 1nterv1ews ln th ldf; well represented metropolltan

‘nCalgary -and one week for northern Alberta. ';p:*gjvﬁ
of the thlrty tegchers who had completed a.

v-‘r. " '.',‘. , v . .
' /questlonnalre and were 1nterv1ewed durlng the study, three

SN ) ,v
A granted a. second follow~up 1nterV1ew to clarlfy 1ssues

{ o ..,ﬂ'l:l- ‘2'
ralsed or overlooked durlng the 1n1t1al contact.. Because '

N

§§5g¢, few of the sc1ence teachers contacted had experlence w1th
H o « .

RS f’Instructlonal Management Appllcatlons of computers, an.

9. ‘ O v

4 T :

‘7} pﬂ" addltlonal half hour 1ntérv1ew for this use was conducted - j-"

t\& ‘
V’q‘yuth a Mathematlcs teacher who was\lntroduced to the

‘ %% iﬁtesearcher as a knowledgable expert in thlS ‘use of computers
by ‘one of the sc1encé teachers 1n the study ‘who. taught in |

,the _same school The Mathematlcs teacﬂer dld not complete ‘a
\

questlonnalre but data from the 1nterv1ew is 1ncluded 'Where

o
'relevant, amongst that from the sc1ence teachers.

v

Two of the thlrty one teachers 1nterv1ewed taught in
’ ll

,Grande Pralrle and, because of the travel dlstance and tlght'

h'tlme schedulehlnvolved the 1nterv1ew w1th these teachers

was conducted by the researdher s adv1sor who was in that

‘area on_other bu31ness. The~adv1sor was brlefed by the'

- z

~“researcher on the,51gn1f1cance of “these contacts to the maln'
‘

'study ‘?d was glven oral and written 1nstructlons on p01nts

r'to conSLder 1n Ehe iptgghlew The adv1sor lnterv1ewer was
R 5N

also glven audiotapes on ‘which the researcher had recorded

. two prev1ouswanterV1ews in the Sth?ﬁWﬂlCh would PrOmote the e

!N‘ )

emulatlon of the format used unﬁthe other 1nterv1ew of the'
,;& : .

N

'."?;,{,\)n.



| 516 .

fhstudy}' The adv1sor was con51dered capable of actlng as an

'_agent‘for conductlng these 1ntervxews because of theseglf'

[

-1ons and because he was concurrently conductlng a

;lstudy on another tOplC u51ng a. 51m117r'methodology.r .

“*,éummargv The study drew 1nformatlon from three sources:

v N '3

'from‘pract1C1ng sc1ence teachers who were u51ng computers 1n
4sc1ence 1nstructlon, From the current research llterature,,
‘and from the researcher s own profess1onal experlences., The

'part of the study 1nvolv1ng scasnce teachers waihconducted

"ln two stages~°the prellmlnary pllOt stage in which the

' 1nstruments and the methodology were rnflned and the maln‘
- ’ 3

stage 1n whlch nomlnated teachers responded to a

questlonnalre of computer uses and, 1f selected, contributed
' L

;thelr observatlons in a’ structured 1nterv1ew. The results

-

Y of the questlonnalre and lntervlews are presented in the.

'follow1ng chapters. e

- .



A

sthey relate to the desbrlptlon of the use, been comblned

’ T
w1th those from the main }nte;v1ews.,

_the name apd application of software programs that the

CHAPTER Iv . = Z

' THB DATA . OoN COMPUTER USE FROM THE TEACHERS

The results of the study om computer usF by sc1ence
teachers are presented in two major sectlonss a. summary of

the wrltten responses to the questlonnalre (Appendlx A) and

.

4the statements made durlng the 1nterv1ews. In the latter-

sectlon, the flndlngs from the pllOt 1nterv1ews have, where

r.

‘%.' 0 \v’ * : ' a \
S Teacher Responses to the Questlonnalre

The completed questlonnalres, as they were returned,»
were 1dent1fled by a sequentlal‘number to enéourage
ob}ectlve evaluation of the comments wrltten ‘pn the

questlonnalre. ' The responses were then accumulated in three

0 ,
tables. a collectlon of llteral responses, both‘@ormatted

and free, for each of the uses (Appendlx B),_a ta%le listing

3

R
o

-.participating teachers used (AppendixJQ), and a grid sh0wing.:

the level and nature of interest of each participating -

‘teacher andbuse (Appendix I). The collecﬁlon of llteral

C.

‘responses was lntended to, prov1de depth of coverage for® each

area of computer use. The‘table of software prograerwas

57 .




e . el e CT L g
- K K] . . . -4,

0y

£

'jf; used by the researcher for Higkground knowledge durlng the
v'f”-fsubsequent 1nterv1ews.‘ The grld of users, uses, and usage
ﬁi.was constructed prlmarliy to facllltate selectlon of 'f‘

-poss1ble 1nterv1ewees and was descrlhed in the prevrous |

, N . B T o o .
u_‘chagger. AR ' ' ‘ o '

' Levels of Teacher Judgement of Expergggge and. Feaslblllty =
| Comparlslon of the levels of exgerlence amongst the
uses 1nd1cates that, for the teachers who returned the-
e questlonﬂalre,.l'h' | : ;f':”m; o :‘ |
1 4 ‘a) the largest quartlle to- quartlle‘range of level of
- | experlence was 1n the use of the’ computer for
L ‘?— Currlculum Plannlng andIMaterlals Preparatlon and
| - Test Productlon,;’_'.'t - h‘. fV“:“ K
Hsfbf the hlghest medlan level of experlence with: uses of

\
"computers was’ in Phase III, Testlng and EValuatlng,.

-

N

spec1f1cally

= TestfProduction and‘

;-'TeSt Records,~' K

-”} c) there were five use; of‘computers where the medlan level
a-hhof experlence was very low, v1z., .

- Prpfe551onal Development,
- Communlcatlon between Schools and/or Teachers,

e lerary Appllcatlons,'hh' : . =
‘:ffﬂ e Lahnratory Instrumentatlon, and , - 4“ "H'—\\gg
' Correlatlon of Marks and Analy51s of Trends, and.

d) tnere»were no uses_of computers wheré %he'teachers‘

kY



'»;surveyed had reached 'saturatlon 1n thelr %ﬁvel of{g -
experlence w;th that use, 1 €.y at ltast 3/4 of the)i
teachers were at level 4 : 'Jv W_)-'f‘f - "'j,llfﬁ;
'{ Examlnatlon of these comparlsons reveals.some ;\Gahgiﬁiihliﬁﬁ

vlmpllcatlons for the selectlon of 1nterv1ewees for thelmé"'

'stage of the study,_v1z.,_

1nd1cate an acqualntanc W1th the flve.areas whereln ' mu.*j"

w.% :

f;-j'there was an generally negllglble levei ‘of experlence
A : i

‘famong the respondents - note c) above S and

s

Z)Neach teacher may. be selected for 1nterv1ew ln the areas_5'H
)where a generally hlgh level of experlence was noted -
- see b) abo%g.— accordlng to spec1al aspects of the
prmplementatlon by the teacher,-e q , programs uSed or
_other comments offered or  other needs of the study.

. Lo S
S . F A

Other lmpllcatlons, prlmarlly For 1nserv1ce conSLderatlons,,%}qh
N ’-\'l(/_r

may be derlved from observatlons a) and d) above but that is

can area beyond the scope of thlS study | ‘ v,';Q§w>‘

l
,

Comparlsons of the median levels of fea51b111ty of the

descrlbed uses’ of computers suggests that

'a) three uses of computers ,were hlghlv endorsed by the
teachers, o _ lt e L )

"_- Currlculum Plannlng and Materlals Preparatlon,

- Test- Productlon, and’

-~ Test Records,

"b) two areas of use are no&



‘ - ,-\T\»’; n%gh» 1evels Of acthlty, oy
. - ) .U . N Q J . . ‘:!,/

-le' §amlhg and g"

- Career Guldance.,‘- E _7‘a»wg, S

VInferences that may be derlved from:thesefobéervations;age

that .
‘ ". oL .

31) the areas of hlgh feaSlblllty - note a) above - are also.'?

.o

‘ﬁ@;y:ﬁ, 'A’}areas where the general level of experlence is also hlgh /".

(p0551bly because uses: would be regarded a: fea51ble, or

2o 1n-that '
LY ;

approved, by teachers who were current

'use éé} . L 'ﬂ ST e o

-fZ) the 1ow attractlon of Gamlng - note b) above ~ may . 5:;J

‘ "reflect a"back lash' to “the p0551ble arcade orlgln of
e 'mlcrocomputer act1v1ty, and P
'3).Career Guldance - note b) above - may be percelved by the

[

'jsc nce teachers as belng 51ted exclu51vely w1th1n the'

‘_domaln of the school counsellor. ( an earller stage of

v

xthe study, whlle con51der1ng the removal of thls
o appllcatlon !rom the roster of uses of computers by
;sc1ence teachers, it was dec1ded to retaln thlS use ln
the study and allow the. results to valldate thls use by
sc1ence téachers ) ':- ) L
. e o ] . ¢

-

'fThe Programs that were Used

In the wrltten descrlptlons of thelr usage of
computers, most of the teachers 1ncludea the names or y'
’ ,_. )
descrlpt;ons of programs that they had used Most of the

programs were purchased or avallable on the commerc1al

. _‘. R -_' '-'.: . : ) /WI
. I



"market - relatlvely few were deslgned Lor, programmed by the |

' hteacher user., The programs may also be‘regarded accordlng

rf:to the extent of thelr versatlllty at performlng a. range of

ﬁ;functlons.’ Several types of programs were usually sultable' (f

for only one,. purpose,-e g.,'marks management programs used
1'for Test Records._ Others were found to be employed for moreu' ¢

p'than one use,-e‘g;,htord‘process1ng programs used for :

o Currlculum Materlals Preparatioa and for-Test Productlon.::ﬁrj;h
(The programs are thus descrlbed,tﬁ:thls stage, elther

Aaccording to: thelr generafvcapabllltles or for the SpElelC 1)//if

;fuses to. whlch they have been applled.‘ (It w1ll\be assumed,

‘Qf-at thlS stage of the study, that all programs W1th 51m11ar

'general capabllltles are equlvalent - any spec1al features

‘, of spec1f1c programs w1ll be determlned durlng 1nterv1ews

-

yW1th teacher users ) ‘A cla551f1catlon séheme for the
fprog;ams that the te ‘hers reportea they were u51ng was‘“
| 1nferred from the us that was supported by the computer
:‘:program or from the context of the sollc1ted comments.»nﬁheb_n'v
v'programs that were named by the teachers are: gnoupediih”:f;'ﬁylyh4
-accordlng to three characterlstlcs-\flrstly, those programs :ﬂég”
.whlch generally functlon to. support teachlng actrvltres,ma‘

DTN et
]secondly, programs used dlrectlv ln the*teachlng/learnlng

+

’ I

PR

. : 5{ o
-phase and for whlch the commenc1al source ofptqe program Was

3

,1nd1cated- and.’ lastly, the remalnlné*programs,.from unknown

o 4&‘ .. ,.‘

sources, llsted;Fccordlng to the subjectqcontent area thatou

was ' serv1ced (Appendﬁx C. )y Thqre were-also many unnamed
a ; " ‘\-:._ o R
fdprograms that were most frequently déscrlbed by the speCLflc'_

i » e
. - °
. . . . 4 L vt *
. A . - : B A . RE
G o A K SLa e T Ty
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. concept or'functionjservedQﬁ

'T_The Analy51s of Free Responses

-‘_‘_" Lo

hints at, the dual éas' '

-faced by 1ntended.use

hMSWeeplng : DR ‘ A ' . ?7 iﬂk,-

1

2

N

The free comments of the teachers to the uses 1n the
P

'gjquestlonnalre were examlned for statements that 1nd1cated

the concerns of the teachers relatlve to the maln questlon

of the study : In thls search to 1dent1fy xssues to e;amlne

--ndurlng the 1nterv1ews, flve maln areas emerged as belng of
'some concern to the respondents, whose 1dent1ty is 1nd1cated

- by the numbgr in bracket‘.that follows the quotatlon.

l% Qperatlng and Programmlng The admlsSLOn that

Gutenberg Jr. andjln the'proceSs.
[#20] |

4;, ) : ' v

I have just acéulred
of learnlng tOf..'“

rs of compgters.

: Occa51onally, the»concern of‘the-respondent was a

t . . . ' ' -
n ' A}

'there seem to be many areas I know nothlng about [#29]
perhaps,<a‘m0re spec1f1c

~ One . the problems ‘we 've encountered is that no one:”

‘seems-‘ to know anythlng about  interfaces  for lab® - .
© equipment. Eventuahly, I hope thlS w111 be rectlfled
..[#35 1 . ‘ » y ) .

i, ’ .
VJA teacher who had apparﬁntiy overcome the flrst hurdle

"ls_éan\ excellent mechaﬂfsm forjlntroduqing-teachers to
. . the . computer.. = It is best to- start ‘with a menu-driven
\ program- and then advance to more complex programs like
. VISICALC [#15 ] . . o o

K



v

Another-teacher predlcted that the use of computer% forpt

."

: Testlng and Evaluatlon, bullt on- a foundatlon of famlllar

experiences before computers arrlved at the . school,

w1ll probably h1t the schodisebefore the prev1ous two'f

categoggés become a reality in that most teachers have~
used tﬁb'serv1ces avallable [#04 ] L .
. . ‘.7‘._: ) 9

"U2 Hardware'and Peripherals When an 1nd1v1dual or j

xlnstltutlon conSLders the 1ntroductlon of any 1nnovatlon N

. e . .
into the dally routlne,'an early 1nstrumental task 1s the

’dappralsal of. the balance between the effort or- funds to be

.4_ expended and the value to“Bb recelved Th ost frequently
[expressed concerns about the computer were the resources
ava;lable for purcha51ng the equlpment and the capablllty of::

“the machlne to perform the task for whlch 1t s, purchase was

1ntended
Cons}dgflng ‘the’ use of the School DlVlSlon s computer~"
for Profe551onal Developmeit, one teacher observed,.

e ‘School _not - necte

‘ 'metpods° [#04]

.l
K
.
y

:lerary Appllcatlons but cautloned,{n«}ff

ThlS' aspect should speed up  manual search COnSLderablys:
‘and: space but terminal and productlon costs may prevent"*”

; w1despread use [#04.7: ) .

‘

k4

‘Another’ objected to tutorials'on_Computersrbecause R

The ability‘of the computer toﬁdisp{ix.adQQgétgki@agesf

»

) to central data bank via modem_ffﬂw
except - for administrative records but not profe551onal,ﬂ_~:
. use, Will~ the‘ costs justlfy or _-improve: ex1st1ng o

”Thls same teacher recognlzed the beneflts a580c1ated w1th v~p1:'xi

s Too expensive =~ need several rooms full of computsrs



e . .

_was a concern expressed by teachers who saw, in.an:"

Electronlc Chalkboard, g,-"'

.A“. ‘smart"’ overhead’y' Greatl: | But* qulres a large“
',screen technology for_ln class work [#21 , ]

AAnother,'lndlcatlng that they planned to use Drlll and

7»;”for mest Scorlng llke 1t could be was that it 1s.Q}[, Afrv“.‘.’fw-”

'icomments made a

ion de51rable and unde51rable features of the programs..iThe*\ni
"concerns of the teachers about the software centered arounq,
;a) the flt' of the program to the currlculum,_f

'hib) the ease of use for the nov1ce dser, R 1 ‘”'t“- -vf}jjf"A'

v”d)fthe approprlateness of a computer program compared to

’h~Pract1ce programs, echoed

”-We ve. »recently bought .an Apple in our départment andﬂ _Qf?:f
~+ . have built 'a cart with a large screén so that 1t can ber',’
fused in. 1nd1v1dual classrooms [#35 :

fAnother s explanatlon for the computer not belng used | h IR

TRERE

I LRI S R
Due to lack . apprOprlate _software and 1nadequate}:;p.jéu
automated system [#lS ] . R L e g 2 R
.' i 1 i»—,..‘

: The ablllty of current state of the~art technology to

s E

. ‘X
fulfll the a351gned role for Tutorlals was explalned as o

J "t

; -3
' ~jThe programs I have seen so far are dreadfully borlng*% 5
because the computer: has to go to - the disk to.fetch new" R S
. problems. ‘With larger memories in computers 1n‘future, -
there 'might be some possibilities" here, but the mlcros
'.at present are too slow [#14.J o

DRI LN

ot . . e L Do
. . . . . ! ot O L
“ oo . . o o N e

- B a BN [ Lo

’ 3 Software and Courseware‘ In many of the exten51ve

,/"_"-'_,

_the chararacterlstlcs of the software i*ffuﬁ
¥ [y L T E AT
programs that the teachers had used, the teachers elaborated S

c)fthe requlrements of the varlous teacher or student users,

.tother medla, and



',e)fthepappeal'ofgthe'program,to‘the studentSQI;‘
. a) The compatlblllty of the program to the currlculum“
was noted b a teacher who had SRR ;7?-1"'f:”".. “V'-f
}‘demonstrated téggatg;n 51mulation to 1nd1cate endpoxnt

- Jor" ‘equivalence but ogram used normal solutlons SO no.
':longer used [#04] : .

"\.,

- andf'w1th a Tutorl_' on Hydrocarbon Nomenclature, had“
fAnt1c1pated ‘use for Chem 20 practlce with nomenclature'
- but - -found - weaknesses in that’ 1so—L‘neo— and outdated'
A g‘usage was 1ncluded [#04 ] L ‘
' . < . B 'v ) Co N 0

R L""

::h b) Credlts for the a581s€ance ava11able for nov1ce‘

\.7;§ users was glven,»

RIS

e

LSRN
Lt

N Qg-The “word processor program has a’ full range of easy to .

i v 'yse’ .commands ' plus -on screen help pages. IBIS allows

“’nonprogrammers to write tutbrial or. drill and practice
j;lessons [#23 ] : _ . o o

AR T N : n -
peod . - L

c) The relatlve abllltles -of varlous programs to meet

S IR

: the spec1al requlrements of Instructwonal Management
appllcatlons were touted

. _ L e o e o
R S wWill use ln*.schedullng, -marks, attendance, etc., in
R administration . extensively; .  the HARTS III system.. At
Y present‘u51ng Chataugqua’ Systens whlch is cumbersome .and.
- time ' conguming bes;des does, not do  all’ ﬁunctlons
,'g. vf;requlred [#09 1 '» S : U ) ‘ T

Al

1

e g S B

for use 1n Curnlculum Plannlng and Materlals Preparatlon,-

'fI have cOmpleted Phy51cs- 20 worksheets:‘and\tests, o

dé “ Dlagrams are mo't dlfflcult to handle [#09 ]
'for Productlon of Tesés,7c;;;“;,,, ;
.j: Chemlstry, problep arlses w1th use of capltals and

S subscrlpts [#09
B YRR ‘ ' oo .
H; and)the recognlt;qn that,_for Problem Solv1ng appllcatlons,

;,j,,,, S 'y ",v' . P
R T :



]

. program so that a wide varlety of ‘input to the'c0mputer

" will be ‘accepted. For 1nstancev+ interaction® between

: ”computeri and .student is not often. allowed an-

. open-ended ba51s-’he 1s forced to choose one’ of several

fglven answers. [#18] : P A
wwhlch 1s echoed by the testlmonlal, LTy

S '” have not »seen many tutorlals,‘neve§ mlnd quallty

_tutorlals,.W1th prov151onal branches for. 1ndLV1duallzed

v

i,lnstructlon [#35 - R

A . 5 oeil :
Y A R 3

'd) Several.comments were made about tge :egulrement R

/

that programs gt_adaptable or accommodatlnq of the needs of

‘-a varlety of users as W1tnessed by the étated need ln“TeSt-'f~
. o T T

Item Analy51s, forv s ~,‘;ff{'_: ;;ﬂo'ru.iiﬂ‘u
Some general analyses whlch could be customlzed to my
own spec1f1c needs [#18 ] Sl : » _

< ' 2 L °
= the prov151on of Drlll and Pract;ce exerc1ses that wege

[

‘(:
i

o Home made tallored to studeﬁt requlrements [#41 ]

od Dt

»and for Test Records and Determlnatlon of Couﬁse Marks, a“

Grades program whYch I have rev1sed to Sult my neeﬁ$
[#230] - g . e ,

e X
N
\“

e) The teacheés, W1th thelr experlence7bf uSng ‘a” R

jvarlety of medla 1n thelr lessons,/were qulck3to §;ot the»'fi

o N
: potentlal and*pltfalls of computer a551stedJlearn1ng u51ng
: L LA :

R

QK,SLmulatlons;

R . .. o

-Totally ‘agree  with | the"séveﬁl'examples “used’ in,’

.explanatory ‘hotes  "as | "to. whdt.-a computer could

‘illustrate.. qulckly and better tﬁan I,could, e.qg., sine -

~waves. " Better ° than ‘fllms-'where) only a porgaon is

_useful . and where access to- fllm ([booking] is etter.
Depiction “of motlon is va uable characterlstlc, e g

. atoms bondlng [#04] ”m’ : : 0

~83’

44. : . e : ! : . . ?
[.These types ‘of thlngs are extremely dlfflcult to.'

% N - . b ee P K
1 '

u |

,
e - .
! . . . e -
. . .
. .

N

/

.,!-)b.."

R TES



S '_ o SR 6
‘tand for Drlll and, Practlce,. S i
f Anythlng I have seen' 'so far in thlS ‘area has been

"supremq;y borlng -and does- little the penc1l and. paper[:
does not do more effLC1ently [#14 ] : -

L .\,.
"some programs, %ﬁ f;for Problem Solv1ng,

"and,-uSLng Tutorlafi

impatient and bored eaSLIy -

" Students seem-f _
'_initely a function of the program .

although this.
quality {#18]

and, for Production of 1
‘Most - of ‘these I have . seen  tend to be identical

. questions - but dlfferent ‘numbers. & drag for many.
students: [#18.] ~ : _ v

4. Implementatlon of Appllcatlon Thezteachers, whose

‘maln theatre of operatlons lS the classroom, offered

_numerous comments about the actual use of the programnln the

intended settlng_of-the classroom, laboratory, or school.

Issues that'were'raised inclnded'» -

a) a heavy emphasis on‘thetselectrgn of the computer for
'appropriate,actimities, f | |

b) an'appreciation of the potential of the computer‘mi'

expand the act1v1t1es with whlch 1t is assoc1aﬁed,ﬁ.

c) an awareness of pptlons presented by the use of the

. .

computer program, and
vdf_followed”by'statements suggestfno that a critical'

Tevaidation,of‘one's‘philosophy of teaching with the aid

of«computers may’be.admisable, |

-



gsajt.

a) A concern for the degree of match betWeen the:7
'computer uses and'nature of scrence that is empha51zed seems.

to be a concern. For Tutorlals 1n a Junlor High School,
The process approach we use does not lend 1tself to
thls type of sc1ence 1nstruct;on.‘[#02 ] :

.. A . .

and for the general usage of computer in sc1ence v

'1nstruct10n,

~jts ‘use, "in a good, activity . ("hands-on") ‘sciegce
program in. the elementary school,»W1ll be. llmlted‘i
providing  back- ~up' ‘services _and “exténsion' work %4
‘what™ I feel W1ll - be rather llmlted unlts of stu
‘[#49]

I L

although a use is seen for ngplatlons in a Senlor High

School -

, They - are  developing  some excellent simulations

regarding the reading of scales, burets, etc., as well
as simulations’ showing hydration, acid-base. reactions,
and diffusi&pn and osmosis.  ~ These simulations are-
excellent and .provide an excellent means - for the-
development of process SklllS. [#35 ]

“ b) The approprlateness of computers for Slmulatlons in

‘scgnce evoked comments ranglng from an enthuSLastlc

'In my oplnlon, thlS is one of the most benef;cxal areas
of computer use. .The- rability to simulate ideas (free‘,
from practlcal limitations, i.e., friction in Phy51cs)
d the testlng and* mannpulatlon of these ideas is a -
Wwerful tool [#22,] ; '

to a concern for overly neat electronlc labs, espec1ally

*

'_ﬂw Mllllkan s determlnatlon of the charge of an electron,

I do not care very much for the Phy51cs simulation. I
have a philosophical ' problem ‘with, :'for example,
81mulat1ng the Millikan Experiment. ThlS is probably
the worst wuse of the computer in a Physlcs class..
[#13, :



and -

" If the freal experlment cdan ‘be done, i.e., 011 drOp[';“
‘ ,method for .eléctrcn charge, a 51mulatlon is not 'as. good

.and- -

in: representing the 'real "flavor" of the experlment.

If the. introduction of the’ computer will decrease the

experimental ~activities done by students with real
equipment, there will’ be no. net. 1mprovement in. sc1ence~
teaching. [#14] R - ‘ SR

i

’ Ty

.This is. an excxtlng area to explore but is should be

used  with. discretion.’ I would hate to see a student
miss . out on _tltratlons just because the computer
simulates . ‘it better. L+« . Students miss much. of “the,

tacit dimension of science ‘education when they don't

~actually handle . the. -apparatus  of scientific

investigatiOn. [#17 ]

The dlmens10n of approprlateness also extends to -a

concern . for the grade level at which the uses are

approprlate, e.g., for Laboratory Instrumentatlon,

and

and,

Useful poss1blllty ‘1f programs avallable for this

purpose. - University and NAIT labs will ‘probably get

into. this aspect -beforé high school ' labs do so.

“Instrumentation fairly limited 1n»high schools. [#04)]

Most - labs at the high school level do not need the
sophistication available with computers. Most labs’ are
qualltatlve rather than quantitative. [#24]

,for the utilization of.a}computer’for‘Library L

Applications,

For inventory"of books, yes."At an elementary school
level, I would prefer ‘the students ‘to use a card

catalog. [#28 ]

R >
Dlsturblng perceptlons of the use of programs that had

a Gamlng component surfaced

oI dlsllke”the notion of w1nnlng ‘in a computer lesson -

one of the worst I have seen . . . involved a math

.routlne, the object. of which was to answer a variety of
- questions and so - "shoot down" the monster descending

upon you. The group to which thig was .belng
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= aemdnstféted“fhad ‘an’ ihte:éstiﬁg‘ reactibn:”they'maae..
. ‘deLiberatey_qrrqrs:,td see ' what would happen_when,the
o fmonsﬁer".gotfyOu!_[#IB],-]’ R s L
. ;énd;:qﬁﬁfhéfmaﬁtér'of §rib#ities,
 f M¢st;Fpr¢§£éhs7 of th”slndfufe'o§eremphaé£Ze the. gaming
_1at.the §§pgpse,of th%fcon;en;.7[#281*_ S v

.or ‘the computer's preserce as a comptetitor” for the limited

~.class- time' avajlable, . = . _
R R e : ' : )

:4I“’d6n't‘think'this‘is é.good use. of computer given the
'limitedntime,to:cover course content. [#33.] . '

b) Thé.combﬁtérg,_ingfgghced as;an‘éig fof‘instructiqﬁ,
 aPPeafédito-bromote'a éhange'in the classroom réutihes.-‘Fof
 ‘ekamp1e; as an Eleétfonic Chalkboard, -
‘fér'my.Math 3l>cia$s;*tHi§ is an iméértant.appliéaﬁion;v
We often explore more complicated problems because of. "

~this. . "I have found that the micro has added an
important dimension ‘to this course in particular. [#17]

' or, for Test Production, N

A boon! = 1 -use;. the word processor a great a§al to
prepare tests, quiz. - to keep a bank of project topics,.
Coo&te. . . . It it very useful - to give pretest -°
© posttest, and retests. .- spomething I was.less willing to
'~ do before using the word processor. (#17] - o
or, for Test Records, §

" An 'éXcelleht use for computers."Allows many options
too tedious when marks were computed using pencil and
paper methods. [#184 T . :

. : . : o . o .
and yet this change of routine, even 'in trial form, ‘was not

. . . ’ i ' ' * . -7

-always‘seenvasvbeneficial;

[I] have been ‘involved in a University program where
our computers ‘linkéd up -to their mainframe.ﬂ This
-program ‘'allowed me and students to communicate with a
professor (expert) there using & storage file bank. My
questions stored there, and answered  for the next day.

It was very time copsuming as it was st up. [#50.]

~
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71

-,: \h,_gl | |

c) The-flex1b111ty of the computer for formattlng data

flles apeared for lerary Appllcatlons,

- and,

d) Lastly, ‘a philosophy for utilization of the

, Fllm cla551f1catlon on the baSlS of flve fields . (T;tle,-

number, topic, ubject, and week of instruction: [#31])

‘for Test/Production, ‘_‘ o F - o

Almost all my tests are stored on word processor. dlsks.
I don't use. . item banks. [#29.] :

O \;—7

.computer's potential tha% will embrace the congept of locusv

of control is indicated 'b‘-y"on’é teacher's reaction to

Instructional Management,.

and %111 also support one's pnobf

the reasons for the adopti

.t

and utlllzatlon of the several components necessary forl-

computer assisted teachlng, the teacher S personal and/or

This area certainly has potentlal as long as it doe}p
not become the total focus of ‘education. A goo

. education must cater to student 1nterests and needs and -’

not always force them into a mold. [#28,]

for an understanding. of

Gn 51nce it is an area
W' Sschools. - Every school
"capablllty; [#22.]

This would be a- goo~l
generally neglected .
should have.this’ compu"

5. Impact on the Teacher 1In addition to any
2 ‘ _ v

»responsibilities‘associated with thevselection, purchase;,

bprofeSSlonal llfe 1s»also affected by uSLng the computers.

The comments by respondees to the. questlonnalre illuminated

the area of personal/professional impact on the teachef'by

. 1

revealing the following. features;



, PO

'a) the effect .on the teacher s workload or preparatlon tlme,

b) the establlshment of a level of confldence in the

materlals, and e RN ’ .;' o - '._ L
S c) the_dlfferlng levels of,acceptance»incolleaéues." .
: ' . ..’« ' ; : . . ,. " " '2 .‘.
F o a) In the management .of ra llmlted and prec1ous

-

commodlty, the teacher s preparatory tlme, one of many

respondents 1nd1cated thit u31ng a computer for Test

Productlon had -
Really made my jOb easier here. I have a data bank of
N ,about 200 questldns in Grade 8 Sc1ence._[#26]" e

'Wﬂ]and that hd teacher . :}~ o "‘l'.f‘ .

.\

'Can create ‘teSt banks. . This usage encourages

effort [#02 ] : o 4 L T

(R N LA \ . .
“.Y'J-However, t}me may be.‘eallocated rather than be saved,

because, 1f a computer lS used for Test Records, there Wlll
R TR T DA - AR

be - . e

e . - . o T

"> No tlme sav1ng but I 11ke the prlnt outs.~'I give my

‘Science’ ‘classes .a report ,every 2-3 weeks - very
motlvatlng.,[ 26] - . : -

,and, for Currlculum B&annlng and Materlals Preparatlon by a

~

,‘.

?ifteacher who is also a textbook author, ) —, e ; "v:ff;;;"

’ This 1s ca very satlsfylng use of the computer.- It
+7 . ehables '‘me .to -accumyl@gte an ‘interesting Lepetoire of

‘";ﬁj»unaterlals and-, to upda’ hem on & continuous basis. I

- spend about 2 'h ‘per day Wbrklng w1th the word processor-
o= 4 days per. week [#17 J .

éjf}'The burden of tlme management becomes heavy, howeyer,

if'a“teacher dec1des to~ go 1t alone, :; ‘J'r,i

- - - . R .
Sow I would llke¢ Aisee test banks‘ available  for.

Echemlstry], blology.land phy81cs. Right now I’m-doinglvj'

.my own~ 1nput of questlons but it 1s a,Waste Of‘Pim?F;."
N _-, .‘ LS L ' o R o EN . o o : P 5 N
L : ‘ IR I TR ' e o
] Y . - b
; . . voR } ] (
« . 4 ' - -

modifjication ofv faulty ~ test. items with ;minimalj;



.

. School bdards or the Department of Educatlon need to
. . collect, ‘organlze,“'and develop test banks, problem-p
o '1gsnerators, etc._[#BS 1 % ,

S IR P
o : ‘e i A .
C*.b) A measure of qﬁe teacher S’ confldence in: a program

1Lappears to- be 1nc1uded in the requlrement that a Test

. . .. 8 . B ‘ ..
sProductlon program be '1g.y L who
o Hanythlng that I could trust - i, e.-—'well rev1sed ltemsf
-and/or templates. [#21.1. : '

c) The last personal or profe551onal 1mpact of computer-~

'

ruse by a teacher appears to be .the recognltlon by three

3 ~>

teachers that, perhaps 51mpllst1cally, teachers may be '
elthe& con51dered as advocates of computer use,
tg -

major flaw is 1ncred1ble lack of "tlme to pla; " There
4

N

,are dozens . of  applications =~ but I'c see much
'vhappenlng _-in . school, . except ‘ where *you: have a
teacher fanatic. present.l[#zl] V SR
and- . R T :

R

Myl present 1nvolvement fs in wrltlng programs to deal B
,yl$h problems for . self- 1nterest ,or to 'be used by
specific teachers - I am stlll busy trylng to conv1nceu
my colleagues. [#44]. R ‘ )

Lowe

Y PR

'”.fmllleu ué{ im_ff

“?;or v12Wed as pa331ve observers of thlS change in the school

’~~ ! :
, Here are a. few comments or’ problem areas 1n the use of*
computers:ln sc1ence education.. - N s
oL, The reluctance of. teachers to become*ilterate and to.;
' .use' thew computer.  “We have an' APPLE IIe %n our .
"departmerrt  that is’‘used - by .myself- and ‘a few .-
. students. [#35.]]_~ B N Coe e



;;ﬂ‘ R Teacher Statements durlng the Interfiews o

A e ot . L,’" : o CE c 4
e

f '
o f._;r : The thlrty-four 1nterv1ews w1th thlrty~one teachers

ponstltuted about flfty hour of’contact tlme between the

‘.teachers and the researcher durlng thls maln 1nterV1ew stage

r

'»‘uof the study and resulted in approx1mately 900 pages of

vtranscrlpts of the teachers' statements. -

LA o The statements of the teachers were arranged, W1th1n

)

'leach of the three phases of teachlng act1v1ty, by the use of :
‘the computer W1th1n that phase and hen by the flve

h-categorles of knowledge (operatlon and programmlng, hardware‘
o andfp 1pherals, software and courseware, lmplemenaﬁtlon of -
e . Oy
; and 1mpact on’ teacher) belng descrlbed " »

appllcatlo
Wlthln the dyscrlptlons, ‘brief quotes are glven that.
1llustrate the 1nformatlon that is. belng glven.

~féPhase I: The Preparatlon for Teachlng

’"

ThlS was ‘the phase of teacher actrvrty where the least

"
: -

'rgj B number of potentlal 1nterv1ewees who were us1ng computers

.

L cappeared accordlng to the search crlterla descrlbed : ,ﬂf .
prevrously As a result, several uses were spa;:!iy, B

R Y ’t"v‘ .
) Do . . s

EE represented by pract1d1ng teachers.,;:gﬁ'
One new category of use 1n thls Phase, 1nventory e

management had nft been-antlclpated~and us desorlbed 1n

~

thls chapter under Other Uses.- <f SR ﬂ{r;{-7

. .
. . . _., T
- ‘ L - L. = v
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‘f(f," T_ Currlculum Plannlng and Materlals Preparatlon Actlv—

-1t1es of teachers 1nwthis sectlon centered on the .vf‘74i.,*:'
,‘:organlzatlon of currlcular act1v1t1es or the productlon of RE
oo ce 3+t . Do v » ’

materlals fov student use.' Programs-used for the ff_ﬂ

'organlzation of act1v1t1es ranged from usrng VlSlcalC for
jzreCOrdlng ‘dates of achlev1ng course objectlves to al ?:
'T‘comprehen51ve Ind1v1duallzed Educatlon Program (I E P ) for .
hthe evaluatlng‘a student's abllltles and plannlng of a |
'T‘program to’ achleve spec1f1ed behav1oural objectlves.' E S
ihTeachers who were produc1ng materlals were, generally,._jd

4

;publlshlng teacher authors.“’
The knowledge needed to operate the programs was as’ S ' ;

. .._vw1de;1n 1ts rghge ‘and as varled in 1ts content as were thev g.f';j -----

‘ programs used The I. E. P program was menu drlven and the

dspreadsheet and data based programs (VlSlcalC, PFS Flle,'and .f

' PFS Reoort) requlred recourse to the dperatlng manuals for;

*g;proper control of the myrlad of functlons. The word >;~ .

N

a0 ¢ "

processlng o ranged from the srmplest Bank

ral screen prompts to the mlnlmally

R P ]

‘Street erte

' structured Gutenberg.u ‘

Programmlng knowledge was negllglble for ooth types of -‘

"tuses except for the necess1ty of enterlng 1nto the program-»__';;}g-
FO O a’" : T "'3; et

.. the. command codes required for spec1al prlnt effects, guch : ﬂTuT:}
L. fa; underlmnrng, superscrlpts and SubSClptS boldfacmng,} .

-p*non de51gnated prlnters.'
: . _)'.,




Cem '.__;;:ﬁiﬁ 5";-[i”ﬁ.':féf~fzf7hu f'”,:.ukluija..‘
: S e S
| o non~1nstruc%‘ nal ‘use- of computers as. belng between 'h~_1f;;'
=”ki teacher-authors and teacher—users rather than students. The‘
J maln expectatlon by the authors was that teachers—as usefs j“”
‘h°ﬂdwould be able to employ the add/change/delete/lnsert ff:h
hvfunctlons of . a, WOrd processor to achleve customlzatlon of
'-L,-i.pcurrlculum materlals to local preferences. f' ‘ _ :gi;

- " T 2 3 N ’

The brand and type of hardware that was used 1ncluded
'T:Appie II+ and IIe or compatlble computers, and Centronlcs
“Ti739, Epson CP80 and Star Electronlcs Gemlnl lOX prlnters._d
:Khowledge was not 1dent1f1ed for purchasers for plannlng
hact1v1t1es exceptlng the de51rabl11ty of hav1ng functlon

‘,keys for. screen or- prlnt control (lnstead of u51ng ESCape
{'c-and CoNTRoL keys) but the 1nterv1ewed teachers had clearly

establlshed thelr crlterla for purchase for materlals‘

B preparatlon uncludlng 3d ' .'t ‘ '_iﬁiw

a ) the necess1ty of us1ng super— and sub $cr1pts for~ .
prlntlng formulas and lonlc charges,‘ ‘§‘~

e

dhd'b) the de51rab111ty of belng able to prlnt non alphabetlc or’

: ;haracter set,-
c) the de51rab llty of belng able to 1ncorporate dlagrams

A

1nto thelr textual materlal ' ,f'f; hﬂ.{”

- numerlc chaifcters u51ng ar user deprabl

o

kd) the low cost of the equlpment because moSt of bhe ,Qf’;;n:;_h

f}dl}ﬂf teachers had purchased the equlpment from personal funds,xV*7

-
- R : AR

”:;e) the ease of understandlng the manual and the related SRR
: " L VT
L operatlon of the program for nov1ce users,i,_f ;f,'jfﬂé”

S A )
‘vqﬂf) the fast operatlon of the computer or prlnter, and




'“aﬂ assoc1ates, and local dealers. o

”pg) the lack of portabillty of programs and data

between computers produced by varlous manufacturers.;'

These teachers 1nvolved 1n currlculum act1v1t1es, and

"several of whom had purchased thelr own equlpment, were
lllkely ‘to have been 1nvolved with malntenance of the
nequlpnent ‘ Problems'that hagkbeen encountered were

~'categorlzed as elther serv1ce due to use or repalr caused by‘
The unlt was frequently taken to the

e
selllng dealer for serv1ce but was 1ncreasingly belng

component fallure.‘

'fservxced by the teacher or the school dlstrlct because of

'the cost, turn around tlme, or lack of reserve equlpment

‘

blems 1ncluded ) ‘; SR -,7'” e ﬁc‘

es- by the use of klts or utlllty programs,/ ;4;

L oo
nt of a prlnthead cam or serV1ce for a pln of a

repla,ement of a m1c£‘%use), and rﬁf

c) replacement of a stepplng motor.

» iy ¢

‘Q Malntenance was avorded by €he use of a common domestlc»

master power SW1tch for the equrpment rather than u51ng the
: . : i y e
'spec1a11@ed sw1tches mounted on jthe equ1pment TR

‘. o '.., e

." [ . .

Sources of 1nformat10n about the prqgrams that were

'aVallable forﬁﬁhls use&came from presentatlons or dlSplays
R AP B ¥ -

?ii§Specralls Conferences,(demonstratlons by Unlver31ty

- ~

personnel or pract1c1ng professronals, dlscu551ons w1th

.




-

t Was;

."'bX-ofﬁered a ba31c core of functlons, ‘e. g.,

: w1th the orlglnal publlsher) or,'ln some cases, were loanedﬁy

.c)fwere programs W1th whlch the user had jéready*become _;

The actual prognams that were used were purchased from
ﬁ@é l'dealers'(w1th rev1sed versrons purchased or exchahgew

: \

to the teacher by an assoc1ate for evaluatlon.,~:

to 1ncrease the quallty of the teachlng process by

monltOrlng the attalnment of course objectlves or act1v1t1es
et o
b) the mandatlng by leglslative or flscal bodles of
oy

: systems ﬁor testlng, evaluatlng,_selectlng objectlves,“

Settlng goals,-and monltorlng progress of 1nd1v1dua1

students.r The 1nterv1ewed teachers selected computers for df'

. e 6

thls act1V1ty because -of the ease of rev151on of the

produced materlal ' S PR f‘;;wu
. i : . . . B . L - L
Y

The 1ndiv1dual programs were selected for currlculum

e

wrltlng Because they SR y} . B Ht" ~"g?95fp

a) had a level of complex1ty which was commensurate Wlth the M

‘. sklll of’ the 1ntended user, e. g., from Bank street erterf

/\5] ,s.»..
"for nov1ces to Gutenberg for dedlcated and experlenced

e T ¥ , , . : X
/‘ . e N . . i . ) NP . A"’--"“'

‘ . SRR S ‘ e N : ”'4

users, . ' _ fﬂu- o Q;;q, e

'-add/change/lnsert/delete/search/replace,-_i'dﬂf}__5"7

"y

'famlllar, and ' FRTARI ,
R . o ) .. } . ‘.,‘ o . /.‘v Cu . i g \..‘ 6.v l_.,'-.' .
"*3dyﬂwefe of low costr a significant £ tor Jfor personal U
~f1nances, - ) RS |
. . v’ . )
~ v"). *. - <: ';A_ .
. v "-’ - N * ‘ ° -;;" ’ R . m o

.:lThe emp&oyment of the programs for currlchlum plannrhgfff;;;jﬁ;

fotlvated by two concerns, a) the de51re by the teacher5"”



LR

by
the local school board s‘central 5c1ence'oepartment and the
"'=exper1ence W1th the ﬂhrrlculum Res i ces?}nformat;on Bank
(c R 1.8, ) B B
ThlS use of the computerkbegan, 1n all.cases,,with the
f'entry of 1nformatlon 1nto the program.?iﬁj’khf_fj:i?f{g‘ s
For the plannlhg appllcatlon, theee entrles 1acluded,:
. a)‘the course objectlves from the provxncxal,curriculum‘l
handbook or the unlts and topxés frﬂm the texts, or >

i)’ Lhcorporated a spellldﬁ checker optlon.

. T . e

Lae . RN

L

. e "' —».

'B

were also depehdent on the SpelelC appllcatlon, e. g “for

. >
- ,.‘.“‘l:

Math or Sclence currlculum, the requlrements of

1} é ‘ )
Crltefla_for evaluatlng the word proce551ng prog%ams

N .
v

L X . S PR S . . P
- X . . : . . LTI RN

; " . Do v‘.

;he text and SN AR T
J . o - » R . o .

b) the ablllty to désxgn and prent non alphabetlc

the example of a Un;versxty Iecturer and for an author,.




'.jFor currlc;lum preparatlon, entry of the raw text followed

”&ff;cultles asspc1ated w1t‘

‘?unfamlllar medlum

‘.,-:x_‘ ® J..',- Vot . / :

b) the results of standardlzed tesglng of students,,m 'f

,

3

-
rS%%) .

characterlstics of the; student's needs, and’ the»hyu'

vkz

;]shortly behlnd famllxarlzatlon W1th the program.

r lefACMlthS encountered Qy the 1nterV1ewed teachers

“qh . 008

w1th thrs usémof computers 1ncluded the budgettlng of tlme

to keEpgthe Lnformatlon up—t6¥date)follow1ng the 1n1t1al
JJ‘),J "E- - \ :

‘/
v

. ,’ P \} P
Hé summarlzlng essentlal commands, and coplng w1th the v

thlS

B
A

The teachers most frequently refer»hd.tozassbciatesﬁ

',fwhen they descrlbed the support that the ..ad recelved w1th

- non alphabetlc characters and adv1ce on the Operat;

;to spend extra tlme perfecting currlculum materlals,

‘ 'made easler by word process1ng on the computer.

" I

‘1mplement1ng the‘computer w1th thls actl%égy hThe L

B
assrstance that they recelved 1ncluded the de51gn1ng of

v'«'

program. 'v'.; S G . o <

The prlmary llmltatlon of the ‘use of a compu'

I -
'

thlS act1v1ty was a recognltlon of the tendenCy (o]

The role.of the teacher'who uses a computer for

@

currlculum plannlng 1s, for the I E. P program, a- reductlon

of tlme s_ent on clerlcal tasks and ln meetlngs.‘ Many

effects

- enﬂr;es,vlnternallzlng the operatlon of the computer program N

ere felt for.the teacher who uses a computer for t‘j‘inf




Lo Currlculum preparatron, most notably a more creatlve'-

‘.‘.

orlentatlon toward prlnted materlal, at thg expense of ]:

greater outlay of tlme and money.

Lo
’

T Other faotors that would affect the entry lnto, or
o 'hvcontlnuatlon of thlS use of computers 1nclude

a) the beneflts of~keyboard1ng a computer instead of a

typewrlter, S L A ' T
; b)'having a.good'working knowledge of_qﬁSi?ilarfcomputer,
SR — - _ R S
program, . . - Lot Ty B
- ’ ' : vioe ~‘~W . . : /
c)~hav1ng a computer readlly avallable at schdol or at home,

d).worklng w1th a. few other teaiPers on a prOJect,

”'e)yprOVLSlon of support staff tralned to work w1th this
4t‘

: medlum.

. . . . -'/' : .
ProfeSSLOnal Development 'There were no t?achers in the

N\

'~i<study who were experlencedrln u51ng the computer for

K -

hprofessxonal development. 'Because communlcatlon wrth other
r;;f 'teachers or profeSSLOnal leaders was cons;dered to be "a

'rfcomponent of thlS phase of a teacher s profe551onal : 'f(.g

~

”act1V1t1es,,respondents who had used thelr computer and a

W L A - ' L
cew . ot ' -

;modem to communlcate w1th other systems were con51dered to

"-‘have al contrlbutlon to make here. The results xn thrs

:“sectlon are based on two teachers who appeared to have

Q_sufflclent background ln thlS area to make a sxgnlflcant

~ sl <

'ﬂfcontrlbutlon to thls study f'y:iv}fi]? _.“yf‘gfhﬂ,f'




An. operatlng knowledge of a modem w1th a computer was“h”ﬁ '

) . @ L ‘: ~ . .
'_llmlted to knOW1ng what functlons a modem could enable, what i%§h
"systems could be accessed and ‘to respond to the menu of an f"'*w

faccompanylng program 'so as to contact a system and achleve

. these functlons..' ‘ 1 S _-f - - vjﬁf"”fl'vﬂ ST
e RS e as
Programmlng knowledge, as such, ‘was not rpqulred by

' ;users who had purchased a progkam that enabled,operatlon ofu
the modem. However, prloryto the 1n1t1a1 use, the program R
'.must be used to- conflgure the modem to match the expected
electronlc communlcatlon protocol and thus the values of
'hvarlous parameters such as baud rate, parlty, data bltS, and
:Lstop blts must be known for the 1ntended contact Further,..

if the sendlng and rece1v1ng computers are not of the same
'dtype, key strokes that ‘perform equlvalent functlons must beh
defined. o

Because the computer/modem system may'be used for a

varlety of act1v1t1es,_d1ffer1ng 1evels of computer llteracy *h.

" may be requlred by the teacher dependlng on the nature and-
h,lcomplex1ty of the use to- be made of the system.y . |

7
!

The 1nterv1ewed teachers had purchased thelr own . i ,]_'

.equlpment for communlcatlng w1th other cgmputers, 51m11ar,
o equlpment was expecteg to be purchased by the: school for

3

'"retrleval of test 1tems from a central school dlstrlct

N

. ,malnframe. One telcher was uSLng a bullt ln Vovatlon Cat 1nv'”

e an Apple IIe wzth an Aople 80—column card and an Apple III

- . RS

e

. g - . oL -~ . P A . - L. .. . . " . . kKt " . - .
L o K Chle, T ¥ P . o . - - 3 . % o .
I o P L. L . PR - P b R et
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Lo e . . . . . - . : N
g : S g . ; o e . P -
e . e . K



monltor. ' ol ﬁg., .

Characterlstlcs of a modem/computer system to conS1der

when purchaSLng 1nclude"

e_the capablllty of the modem to operate at varlous speeds,
¢ . S

'ﬁwusually 300 baud or 1200 baud,
,_the beneflts of elther a direct connectlon (telephone )

'gack) modem or an acoustlcal modem into whlch a telephone

Y

'rhandset is 1nserted,

c)'the preference for a space saving, bullt 1n modem or an

’

'exteENal unit whlch can be used w1th a varlety of
m'computers, RS

d) the preference for a modem that has the program bullt

7

'1nto ltS c1r§?1try or a modem that uses a program stored

1
L

on a disk, B

RN
e

lal.e)-the,requlrement§ for a complete system, pOSSlbly - ,f

1ncludrng a sdﬁlalvcommunlcatlons card,
5 .

- oy

w1dth transmltted up’ to 80 . columns,‘;

'g)”the resence of ocal repalr c11§'f§s and access to
A P

t . Ce

thack -up’ equipment, and ,,@Y-

hh) the presence and quallty of after sales 1n—serv1ce for

. . -
. .

*the purchaser ’ : ‘~‘7_ : B '_ ,:1" .

The teachers had 'had no dlfflculty w%th the =
‘communlcat;ons hardware and had had only a dlsk drlve that”

‘“needed allgnment by the dealer.‘

LY

T . Ty

©

‘,-; vinformation“about,épecific programs, bulletin boards,

¥ .
T)_the capablllty ofsthe computer to dlsplay the full screen‘



"o

fand modems was. gj@hed by readlng perlodlcals, books, and

hdfrom other bulletln boards sponsored by 1ocal cdﬁputer

j'dealers."

‘

The programs that operated the ComPUter/modem System'“*;‘

‘were purchased, as a package, along w1th the modem from

: local dealers. _ _ AR
| The’ primary factors that determlned the extent to whlch .
'the teachers expanded thelr use of the modem forv
fcommunlcatlon between comp\ters was the financial cost - for
subscrlptlon or" long dlstance tolls 1ncurred whlle accesslng
-varlous data banks and bulletln boards and the tlme cost of
learnfhg to operate the system.-‘

Crlterla by . Whlclé th”e quallty of the modesz program v
was judged were prlmarlly related to the: ablllty of the

':program to perform varlous functlons. Programs were

‘expected, in order&of decreas1ng 51gn1f1cance, to

a) be controlled from a menu Wlth screen prompts for

\

entrles, ;?“U'-: h“. C w

o

;;?&ae;ma) be-aﬁie”to format the screen dlsplay toﬂaccommodate
R riidlsplays produced by Varlous sources,, b

c) be able to dlal out, download 1nformatlon from a system,‘
4‘7.pr1nt thls lnformatlon, and save the lnformatlon in |

.zélther blnary or text flles,l

woll ot

fi d) be able ‘to leave messages on’ a- bulletln board or send out

h_flles of lnformatlon, and

"e) be. able to emulate ‘various termlnals._ i



o The p0551b111ty of communlcatlon between computers was

made apparent by observ1ng contact between personne .at

3

Unlver51t1es 1n two prov;nces, by seelng an assoc1ate manage
$
~an investment portfollo by acce551ng a 1nternatlonal data

1]

‘bank, and by advance notice of the 1nten§;on of a school

'drstrlct to offer access to test questlons that were stored

on a data bank- and that could be retrieved. by a

: - o
prlnter/termlnal : | o .n%

The first step to be taken, after 1nstallatlon of 'the

by

' hardware, is the conflgurlng of: the modem by enterlng the
values of parameters that go;grn the electronlc
communtiatlon. ThlS conflguratlon may dlffer between

varlous systems w1th which. the teacher may. communlcate.
. L8

leflCUltleS encountered 1ncl§de the general poor

T
-

quallty of owner s manuals exhlbltlng a tendency to elther

_be sparse or to overklll or the tendency of systems to

.

: establlsh Operatlng procedures that are orlented to spec1f1cj

ters. Another problem encountered was the need for

)
.', -

uiand qnests for assistance from other bulletln board Jsers)‘

Al

In general,‘personnel from local dealers were not helpfil;,

R551stance 1q u51ng the modem was glven in the ‘orx\gﬁ"
. RV
o practlce 1n xnter computer communlcatlon, lmformat}on t'“
- . - e I




RN

‘supplement the 1nstructlons glve 1n the operator s manualhigf“a-

h'_’and the loan of alternate programs for control of the ;55 -

)

N

computer/modem ,e'?u"f\-hi_._ - [""'iﬁ'\;:ia :

- The llmltatlons percelved in the use of modems for
TN e o e e P P T
communlcatlon were : : . '.._.." O L

v . . ) :-'

a) the acce551olllty to the Systems,'lncludlng the flnanc1al

load 1mposed by computer contact W1th varlous systems,"'

-

b) the general lack of- awareness of,*or Sklll 1n u51ng, the

omputer data banks as sources of 1hf0rmatlon. R

” The role of consultant to others was one that had

,-opened for the teachers who were experlen?gd,ln

1nter computer communlcatlon.‘;;"\e' e ]

13

The llkellhood of the teacher part1c1pat1ng in

profe531onal development us1ng a. computer for communlcatlon

’ .

' i5" dependent on the teacher

¥

_a)ﬂdeveloplng ar famlllarrty Wlth a prototype of the type of_.

program or modem avallable, thus bulldang up a reserv01r

5

-.,-of knowledge about the operatlon of varlous systems,l.

b) knowmng that .a Varlety of sourCes of 1nformatlon exrst, _,y»_

each w1th its partlcular flnanc1al and operatlng

requlrments, : '

c) belng aware that dlfferent levels of operatlon of the'

S

system exlst, each requlrlng dlfferent degrees of

SOphlStlcatlon of'k\Pwledge, and for whlch dlfferent

/-‘




levels of a551stanCe or 1nserv1c1ng are requlred,
_ 4 d) hav1ng acceSS to the equlpment requlred}for thls
SR act1v1ty _"‘ﬂ : _g~t‘_pvu;,‘;'_yfl',
. ) S _ X |
S A ) [ IS TN AN POTLIE
- ;,f, : Communlcatlon Between Schools and Teachers ‘Because feW¢@“ o
P —— . \ u;';_-p . _‘

':teachers 1n the study had experlence w1th electrbnlc mall » %

’_,and none had experlence wlth electronlc transfer of student

-

_'reCOrds, and in- VLeW of the relatlvely low potentlal 7{[ -‘“f;{“ifﬁ?

taexpressed by teachers in thelr w51ng computers for thls al*r}fng 'hi

;ppurpose,_the follow;ng descrlptlon w1ll 1dent1fy only Ih{‘f: we;\;
- }icharacterlstlcs that are’ unlque to’ elecronlc mall between ‘}L;. '

’llpd/v1duals and that are in- addltron to the descrlptlon 1n

) the prevmous sectlon on u51ng a computer for profe551onal <V”5J“

fpdevelopment.n _- i
Operatlng knowledge requlred byx\he teacher would 4
”1nclude enterlng any 1dent1flcatlon a551gned by the central
;"mall box" fac111ty to the teacher user._»
Hard¥are that is adéepfc"abi"'éff‘a‘f thi-;*s"r"purp'o,-se"-\'-'mu's-t?.be,_;,,.f_ -
Qable to synthe51ze and transmlt those ASCII characten Co 5
requlred by the central faC1llty for execut;ng spec1f1c s
fJnctlons. ”’?'"f 5ﬁ”'.'3f“" ﬂ*ﬁyi PR ;ré..._“ . 8 L )
&_” ) oL . ‘ - O o ) . » [ ’r . . v(" X e ‘p . .-
A , ey ) [
‘ e o . ;c K . . - ° . o s . = _) L
The‘facility through. which the. electronic'mail was .
a . - ! o . - » %’
processed was the Albenﬁa Government Telephone EX Envoy, in ¥ o
) . . o N



_ persons as sub-users under hlS contract, of a551gn1ng a ’}m

'fﬁablllty to send the mall at any tlme of any day ang for 1t’b

preference to the Unrversxty of Alberta s M T S., because of

- the nature of the proposed contacts by the teacher that were
'p0351b1e and also because of the costeof the contract._’
. \?" 1 e B . T : S
' s .1‘{~_“*‘;'..' ~-w5ff'_;-';-r B T T e A

L T I e e
Spe01al s;tuatlons relatlng to 1mplement1ng thls use by, aﬁﬁ[,'fﬁ

v, -~

'the teacher were 'prlmarlly in the area “of 51gn1ng ~on other"'r—ﬁ'm

”monthly charge to these sub users, and the restrlctlng of E
-:these sub—users to SpelelC flles under hlS control. N

N e ‘ o ' \%\ e

The maln 1mpact on tﬂ’.teacher of thls use was the e ~ G

. . S N\ S e o
.,;to be 1nstantly avallable to the addressee. o r.\\q o : l\<;
o ' ’ | e e ' : o LN e T
. ' ' e TR
~\\ T
N
o . . . N
lerary Appllcatlogs, Because none of the sc1ence SN

'4¥wvreference materrals, department 1nventory, etc..

v;.
-E \‘

vteachers 1n the study were also respon51ble for the

. were known only by a former teacher who had set up the =-f=u'

“"operatlon of the school 11brary, the descrrptlon of thlS use -

has been broadened to- 1nclude 51tuat10ns where 1nd1v1dual ﬂV
: N N \ b
sc1ence teachers used a: data based system.for the management

) of varlous profeSSLOnal respdrces,_lncludlng fllms,

~" T s Y

The staff member who operated a program for the' .4§ﬁ-

P
i N,

'management of llbrary books 1n one school was' a- llbrary

\)

‘gtechnlc an, the detalls of the operatlon of thlS programf ‘

-
4



e

"stﬁqints was not ava}lable. i}g'_:_gf"?

:~o L s

"s,. N ."'..‘_

w1th1n whloh thevlnformatlon Was stored‘andra knowledge\of
e 7w

Coe

the meanl .
id‘ iﬁ‘ .
sources lndlcated a knowledge offprogmammlng,'as sug\l was
gy .
‘not requlred except w1th1n the context of belng able to

_\,4

formulate A template for recorded data.. Because_the ?.f “

1* “\

"‘ - én e
programs were used only by “the teachers 1n the scenarlo%

’ ‘_ /a

descrlbed, 1nformatlon about requlrements for use by

(N

" .
2

=Hardware used by the teachers 1npervrewed Was known to

be of two types, a Radlo Shack TRS%%O purchased orlglnally

. ‘ "

for a bu51ness appllcatlon and Apple II+ and IIe ver51ons

VQ w1th 80 column\dlsplay Monochromatlc monltors, dual 5 25

e

1nch dlsk drlves and dot matrlx prlnters were used

Features that make the machlnes de51rable for th"sj

-

‘»,appllcatlon 1nclude low\a st of the computers and the“ﬁ;

programs and the avallablllty of- software for thlS
N\
appllcatlon.. A change from Apple II+ to Ile was necessary

. to achleve ‘an’ 80 column dlsplay,Rancreased memory, and

-,
¢

1mproved keyboardf - - o -zi -

'and 51gn1f1cance of the procedures’ offered. All[__'

G

The only malntenance requlred by these- deV1ces was the '

»‘ . ce

adjustment of a dlSk drlve by ‘a dealer.

ol L ~

)

oL



PN
L The lntervrewed teachers’learned a_but‘thesé data—based;.fihhﬁfh
;;:yfprogramslby talklng‘to assocrates,.'eadlng perlodlcals, A .j
= 5ﬂe g., Pérsonal Software, and preV1ew1ng programs ava!labie' f”iﬁi
. . 45 28t D Y
;’;”wfrom commercral dealers The ;c;ual g{bgqams used wbre #;7 R Efi?f
' jloaned by frlends for prevrewzng, were retalned for.personali F;hth
's;y;iuée by the te;chers when other appllcatlons\gere flnlshed, E;:;‘flh{
;'%pand were’ recelved as part bf a software paékage upon the /ijﬁy {':?3
) e ;nltlal purchase of the computer. :h;:;/fii—f+77f‘ﬁ:?Lf}”}ﬁ.?%’jwp;3rjf
'¥ ‘Qﬁ - The’ 1ntentlon- € the teachers to ﬂeVelop these .”H.'\. Qn fjf\{l
v computen« ased datadmanagement systems for therm resources "‘ij;'i
y{f was‘depen ent oh a) the ablllty of the system to perform .H;fdffif
| :'nQrmal' teacﬁer‘tasks more efflclehtly than prev1ously “f,{ﬁ[;f}b
‘;: achleyedhby other;;less technlcal means,'and b) a predlctlon"‘;{f};.
o of the beneflts to be accrued 1n llghtlof the tlme requlrea ’
to é&hleve theSe beneflts.u Prror to purcha51ng or ;Q:;75~f'yfi:‘ej#1
N developrné.: spec1f1c system,_‘tt he teacher needed to clarlfy BESRE
y thelr expectatlons of the system q?d 1ts capac1ty to fulfull fhifytl
g “’;gese expectatlons; ;"}\fffhi‘ .lf:ij’ g}é"“Q,;v;ﬁr;_j-ffﬁwipff57
;3{’-;,f_* Characterlstlcs of programs thaéﬁ%chleved ﬁhese "”;ﬁ;{_fﬁfﬁb;
,% ¥ | expei‘:atlons are that : .‘ . 'i' S : | .
r.a'%“.";-f"‘“va) data flles created by one program should be abl:ito be _fh;
S «used by other procrams in use by the teacher or by : ;'memﬁgxy
551gnlflcant assoc1ates of the teacher for the.purpose of ﬂhyiﬂi?
" mutual beneflt by exchang% of 1n§ormatlon or to av01d‘v5?iiy{:;i
“orpnanlng“ flles created by the‘chanclng of ! computerslor ;p;“{i
. programs‘, o | : O‘ : i l N D ._._-.. ‘» ; ,‘u ‘ : )
. ) e e

f b) entry, search, and prlhtlng of data should be easy,.‘p~'



techleue ofwresouéce ménggement because bf thelr actlve

””TExploratlon ofﬁthe possxbllltles W1th1n the computerﬁdémaln

_ operatlon ofﬂthp program,‘was to-deflne the numbe
3 léngtb of mejor headlﬁgwand sub headlng5°to expedltev

Aqretrleval of %he~sto;ed Lnformatlon, follewedéﬁ

gthe Poonly—wrutten'manuals to_prePerly
."\,,.‘ -

salv%a by conswitlng frlend‘s who. had the .‘ .

"rd@ram,?“b) optlmlzlng'the number of ma}or headxngs.

Hr%mse éhe t;mewrequlred forl

?‘*'n_x : '

. : : > &
"f werg, firstlf, the deaiersfrém whom the machlne or proqgam

t :




Ar 'a doxng “this” = . w
mputer o:Work ‘that ordlnarlly you would normall, do’g( o

,_.f%The pnly thlng that. gqes s ds that“stuff thet I7
“am - almost’- - certainyg: 1.7 am. going to- ‘derige benefxt fromv_w_,-g
,VhaV1ng 1t on thi computer,vbecause 1t_takes ‘time to put/.c T
S e I Ravern't:got the timé to play. L
S 1 thlnk that .the-things. that. 1. put innow . -
e are’ the t 'ﬂg that ~ised €0 give ggeat dlfflculty dng o
“W'doxng - Stlll give me- dlfflculty, but at Teast .gétting’ - s -
’“much “more help w1th1n‘.the computer than}_ used to&ﬁ~}
before, [#46 836]'-‘- : R,

S gqmput,er, - -‘ :

i The probablllty of the teachers u31ng the cOmputer for
.. R o = 0; . ,'?., ;

-'ﬂmthe uses descrxbed above Was'prlmarlly dependent oj‘

,,-

"use 1t'ae much as I do because I stanted w1th 1t andﬁﬁ'

become famlrlar with lt and~YQu k@ep on usxng 1t:y'ﬁxL';§
#46 250] : : > = T sl o
g R IR




contexts, 1nst1tut£"

G%f the studentsf in . a school

o

nal mantpement ﬁbelnﬁﬂthe admlnlstratlon‘v,F ;}s>

and 1nstruct10nal management,

.f{J; relathg to the learnlng act1V1t1 s for 1nd1v1duals br 4:“ﬁfﬂlb
. ,7-__ ~ . . S ‘ 1+ -
groups of‘students 1n”a‘class or subject Because the flrst

t§  use lS usually the resgonSLblllty of;an ss1sta;_ prlnclpal
. o “ - " ‘

The kpbwledge requlreﬁ to operate thefc M. L system was

”{f employed, 1 e., as a,student draw1ng as51gnments o; work




L
) Dehwrlter teletype termlnal to. 4 central dlstrlct
fi-é malnframe.fld" ';_“jf*- !Lf ljéhh”f. -f*&- 'fﬁh S
S ':'The costs and beneflts of u51ng a}teletypewrlter or.a
keyboard and monltor need to be con51dered fbr thlS o
.appllcatlon. The teletype consumed con51derable quantltles
oﬁ Qaper for prlntlng tests, ln addltlon to other~purposes
for whlch a monltor was belng con51dered; such as. students J'i
a§¢=”$4wr1t1ng computer programs oq supplylng answers tola

RS local technlcal lnstltute ahd was part of" the C.M.L. package_»f5‘§9~

prevxously prlnted teSt and teachers engaged in. managerial
tasks w1th the program. o
Contracted technLC1ans were called for all malntenance
of the“teletypewrlter, generally restrlcted to replacrng the
) S

head drlve motor for several machlnes. E

v

The program used by the computer was developed by a

A

for the whole dlstrlct “‘. 7'5 .:__j_ _ ;f'ff£~$1”
.' PR . ) AN N "~‘
-Agg, . The dec1s*on to lmplement computers for 1nstructlonal

A

.. N ;:; p ° .g‘ )
R (P 3 P ), and lncludlng features such as open area. SChOOl
‘t%‘{;’,‘ ) . P "
5 “ﬁf;oor plan, develOpment of unlpacs, unstructured tlme

! S ) ™ . o

-

3 R A S L 914_
Yo teachers differed, as dld the number of W1ndows of securlty
ﬁf} that were traversed to reach the 1ntended;program.'_ R

.;f*f-T_ The hardware that was ' used at the scﬁ//l was a LA—36 :



e o HE BT AR S Sel T T
perlods, and testlng on demand 1n a testlng centre.-

L IR

‘ Crlterla that were sxgnlflcant for the students and theE
teachets as users of the management program 1nc1uded o f
a) rov151on of a questlon bank for reulew,'qulz,.or testlng

Sf progress,~object1ve marklng of these questlons, and ;J

'.recordlng of students achlevement, gc t-uj :;"“lfiﬁﬁ

b)) thése features related‘to the nature of thefassignmentsf

for the students 1nc1udxng

'-;— varlable welghtlng of questions,1nvolv1ng several R
.“\.. . . o .'\\ N .

process steps, and '“{ "'Kﬁ

"15— prov151on for parallel tests 3T equlvalent dlfflculty f;~

.*bcf:acces51b111ty of all components of the system for

J!blSlon by teachers. LS_T_‘,:" ”‘;fffll , S \\in s
‘ . '. ) : s ." : .<’>‘ﬂ‘, .
The teachers had been 1nvxted by the school L j“'E . ;“@;;ﬂ],,
._“admlnxstratlon to part1c1pate 1n the 1mplementatlon of
computers for 1ndrv1duallzlng progress.'ii o ";.3:' oo
Implementatron of thlS use of computers began with thel rjjt:;

'system—wlde wrltlng and recordlng of test questlons 1nto a

data bank and the SLmultaneous de51gn of “course maps" for K
K T s P . ‘ ,
the sequentlal development and”testing of concepts. o

. W . .
,‘.“ N - L 4.,»




,ia)\sﬁaklng down the bugs characterlstlc of lnnowatlons, _'."h'
: »e\g‘, erroneous descrlptors,_alpha numerlc I D. s,. - Vi"”f . ;5
'b? malntalnlngoand re- establlshlng contact W1th ‘the o -_.;"'
' malnframe computer durrng school hours,_.."‘,.o |
~“ijc) orlentlng thelstudents‘to llmltatrons of the medla,-e.g.,f*'
- , o R . =
notatlon for exponents/vsquare-root,-”*T - o - H'-'"”ﬂ

‘

d) judgement by the teacher resultlng from poor - -“-g{{ . .
commgnlcatlon between the student and’ the computer, e.g. \" o

spelllng errors, and -

» o :
'ffe) monltorlng, and referrlng for d(501pllne, nascent

hackersr_, A,/" ‘1_‘”fa£-"

The teachers recelved exten51ve support w1th1n the1r~ f:;d;'
ﬁ.school dlstrlct anludlng the - f-' . R

,a) secondment of other teachers to: construct the 1n1t1al

' e

' structure and content of the C.M.L. programf

:b)dlnserV1elng of the teacher 1n workshops, courses, and
. , ()v . N
semlnars bn concerns 51gn1f1cant to the concept of o el

1ndrv1duallzed progress of students, e g., learnlng

yles, fiie management, test development, and

'-_c) formatlon of lnterdLSC1p11nary Personallzed Educatlon
'51217 Program (P E. P ) ‘teams for each grade level for the “f; 'i?ﬁag

s

_ exchange of . new approaches and 1deas. . ;gw.n\\_
N , . B . \}F
LR Assxstance avallable, in addltlon to that mentLoned

above, 1n§luded prlnt materlals for operatlon of the
computer by nov1ce studgnt and teaCher users.

' stng computers for thlS learnlng act1V1ty enhanced the.

ST T

. Lt o ' o : . el A A e S .
° . . . s ; . . .. o . PRt L



’.dlscuss‘On, and\the so\ral aspects of school The teachérs"

3were aléo cognlzant of\the poES1b;11ty of | 1ncreased clerlcal

-8

. o~ . . ., J v L . Tl Ty

[y

_ ) . S
The greatest role of the teacher i an computer managed

~

B
learnlng env1ronment 1s that of fac111tator of the student

’

learnlng,_the student 1s worélng as. an 1ndependent learner

“

-

BTN
NG

‘ _and s receiv _g 1nstruct10ns erm ardev1ce w1th llmlted

v

1ntelllgence and thusuW111 requlre a1d1 Thg teacher must be;.

' skllled in- the processes oﬁ currlculum development and opeg

9.

'hto suggestlons ahd is. also a subject content expert able to

% N ‘. ) ....‘

gde51gn course maps. for controlllng student progress._ The'

.

'C M L teacher has access to more extended resources and

thus requlres judgement about thelr employment ..x ”Q

- ceeel . PR Lt

K] : ’ {

Factors that were part of the dec131on ofﬁthe teacher‘ e

<

“ to engage ln thls use of computers 1ncluded the:

a),proviSLQn of . paraprofes31onals to- handle technlcal fi
. mdtters, ~'»~]_. _';w_a e SR

‘h)‘avallabrllty of an optlmum number of computers,,»'

‘c)'ablllty of the teacher to delfy the. program parameters
-to match the learners, '

T

”d) 1nvolvement of the teacher in satlsfylng act1v1t1esp and

N

Ffe) opportunlty for the teacher to apply knowledge prevrousry

L m——
s

.“

uworkload through extensr&& contact W1th the computer.-; ) "_.;"
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. N CoN, i o - S i —,-‘
Vi A .- : . Lo .
t'*gaaned’ “_f,~“. A

o . : . e ‘. [ . B :
; -f“‘ﬁ I aid’ tak ; couple of courses at Unlver51ty but,.i e
s undergrad, you never reallze how 1mportant some of. - e

thege thlngs actually could . be. . .. You are doing 1t
in ~ a* very theoreticdl way.’ When 1t comes to actually
doing ~it, you are surprised’ that there lS actually a
practlcal appllcatlon. [#51 272] :

"Phase-I:iOther Uses 'The only other pre teaching use of
: N
computers that emerged durlng the 1nterV1ews was the REA

q

recordlng on a- comﬁhter data Base of the*matéryals on~:“"<: o

vlnventory of a sc1ence department The teachers were u51ng

, . >

: . . O \
"‘\\’\\ ] o fz:

[ 5 . The menu\drlvén programs operated parallel to the

normal operatlonal tasks of a: laboratory alde of entry,
e 254

"j 1nventory' g, and re- orderlng of materlals.&.Prompts were -

-

N R |
glven whe 'enterlngldata. Varlous Optlons for handllng thlS

lnformatlon were avallable" . o ﬁxf S
No knowledge of programmlng oq‘flle management is o ,;' o
'jrequlred ' R ' - 'j.ﬁ LM-‘ge\

For both programs, settlng up the operation. &equlred »\\

-;'fmore knowledge and time than subsequently uSLng the program ’ :d}!}p

A -
to malntaln stock'levers., Forrone program, a teacher would
. » . B 1Y : B
\accordlng to thelr

hemlcal propertles, as organlc acid, 1norganlc §c1d base,

need to categorlze the chemlcals on: nd,

ox1dant¢-chlorate, nltrate, flammable solvent, or.flammablenf“
. : - oo e e S
.-‘ . . v &

e




e . oL : o . -,

' SOlld. A typlst would “then be needed to enter name, date,_’f‘

and quantlty of chemlcals recelved or in, 1nventory L s

oy

Hardware requlrements 1ncluded aa%Apple II system w1th

dlskvdrlves and prlnter. The compatlbfllty of control :*}fe}-

ers sent by the program and recelved by the prlnter .
'for print‘effects should be-verlfled No 51gn1f1cant

- hlStory of malntenance ex1sted for thlS use.» ‘3' %‘:',_:" ) me‘

-

. . R - P : L . \ . S ) . .
LT : ’ : A

These data based programs were s1mllar in thelr
ioperatlons of enterlng, selectlvely retr1ev1ng, and rev151ng
‘informationf,'one partrcular program waévdeveloped undeﬁ

:school dlstrlct for use7in 1ts schoois.{ What

"conqraCthy"af

datlon
# .

Ethls program ‘is 1ts phllosqphlcal fo%?

"of segr'gatlngvand color labe]llng 1ncompat1blelchemlcals

1'and datlng‘all stock : Adoptlon bf thlS program would be

benef1c1al by a sc1ence department sxmilarly orlentedga,

- . .

that had access to a typlst. Another program was used to

. sl L
FERE AN : . 2

Afgather restocklng requlrements from several schools.r,The-

program could then list thesé requlrements by school or by
"quppller. Impllc1t crlterla for both appllcatlons 1nc1ude

the selective sort;ng of records by descrlptlve flelds,,the:

performance of mathematlcal operatxons on values entered, )

,and:the prlntlng of-formatted ;nformatron.

_ ¥ . , . : 3",
The COncept of the categorlzatlon of the chemlcals was
‘ derlved ‘from an- artlcle in a professlohal per10d1ca1 that
» a DN :



*j;rt'dsfej‘ii'" _‘fk_" | ,ﬁ_,:_'kff4fﬂﬂ$1°q

resulted from the preparatlon of a hazardous chemlcal gulde;

RE

for the prov1nce.y_In both cases, the teacher voluntarlly ‘_‘yﬂ
) .

part1c1pated 1n the development of the appllcatldn.
<

. The ltlal actlons to be taken were to ldentlfy all

materlals to be stocked and to record them in the data bank

e

of the program.. A dlstrlct w1th a central pur&haSLng

»

authorlty could reduce 1ndlv1dual typlng tlme by recordlng
names and catalog numbers in the data flle or on checkllsts

—of 1tems requlred

leltatlons of screen dlsplay suggested chemlcals be

accessed by name and ‘Cross reference names 1nstead of -

k] 4
e ¢ .:

- o
o

L.
. o
s, .

chemlcal formula. Acoess tlme for loadlng the program from

the dlSk suggested a. hafd copy of all chemlcals for

1nd1v1dua1 staff members and hard coples of. each category of

chemlcals for 1nventory checks would be mpst practlcal. in '@ -
general, the beneflts of COﬂfutEKIZlng the lnventory .

1ncreased as the number of ltems or related organlzatlons

1y
ans

1ncreased L o o Q. D _'1'

~

Cla551fy1ng the materlals could be alded by referrlng

to a color codlng system employed by chemlcal supply houses'

¥

Q" . o¥ fo lists. prepared for. common act1v1t1es. "To enable

Operatlon by teachers, formats used were closely rela&;d to

%@other currlculum materials used by the teachers.‘ Manuals

were avallable and, 1n the absence of close SupeerSlOn,-
LR
‘jh;were requ1red the flrst few tlmes the programs were used

Any llm\tatlon of thlS program on human resources 1n a ‘la\,f-
- L

S SC;iel is based on the nelatlve eff1c1ency of the program to. ;"
T R S r TN e

.

o,
i
.



E -mmlntaln an adequate_level of stock betten-than 01her.7 '

..

: vPhase II. The ?eachlng/Learnlng Act

'I;'

systems.»fg"Ja;q "“ 'a; . o

R - ) . . .o X ) . "-. ) .'
Roles for the‘sc1ence teacher'would be- categorizing of . . -

fthe chemlcals in a school storeroom and, 1n the abSence of |

~

clerlcal ass1stance, typlng of entrlesifor stock movement,

o

L.oor notlfylng a computer operator of 1tems to be replenlshed

p A . z A
A sc1ence department may: adopt programs of thlS type

-for faster ldentlchatlon of\old dated stock‘or.of e

LB

‘ short stocked 1tems, for an’ ea51ly up dated llst of _" 'fr

chemlcals, by selected categorles or in total, or. for

malntalnlng an adequate level of consumale 1tems. o A

"~
N

In thlS essentlél phase of teacher and student e

. act1v1ty, the greatest number of teachers lndlcated some

experlencé'(level > 0) W1th the uses of computers that were

'presented 1n the,questlonnalre (gﬁth 152 EEacher uses

lndlcated). %or some of the more well—represented uses, the’

Selectionhcriteria,empIOyed‘to pick.between good,:

'competltlve represented users were the comments appearlng on

,the teachers! questlonnalre.' " ,3 i" P

"
2

. There were some uses, e g., Electronic'chalkboard and

aboratory Instrumentatlon, whlch were sparsely g_presented

'.'and selectlon was based on other cr;terla, 1nclud1ng ablllty

\
to contrlbute statements about knpwledge needed for other

H .
D . R ”

. . .
S A
‘v d
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‘uses of computers. - LT e e e B

. . ) . i . . v - e
N . . s . . . . . ot K PR

Co
.

Y

= Problem Solv1ng Three teachers had students who had

» e

used a computer for problem 501V1ng, that 1s, to test an‘

)

,vunderstandlng of a system in sc1ence by constructlng a model

'of‘the system'and then testlng the model for correlatlon

'_'AW1th other ways of know1ng v Ten other teachers contrlbuted

' thelr observatlghs ‘on spec1f1c dlmen51ons of thlS use of L

x.computers. ‘ . R ) AR S

. . . o~
e

The computer is well su1ted for modelllng a. phy51cal

‘system.u_ : _,-s ‘ . R cA o : :

. N L ,@." . -‘. L@ vv e
. B : . | - L ’ a ) i
' Then I get them . to . . .. glve me“their- serles of. stepsy, .
.the alkgorithm, to solve that problem in REM statements
and . then I get them ‘to write it in- ‘structured’ program

approach  which - is . all subroutlnes 1ntef3pt1ve.
L#39:l175] ' LT R .
: s ;2 o '._...Tﬁ'f-‘ﬁﬁ~/¢~~

g IR e
The state of the—art for the SC1ence teacher whose. ot

\ —

students were solv1ng problems' requlred that they have a

o~ , . ,‘

good understandlng of 1nstructyonal desmgn and, accordlng

N\
the experience of the teachers, varylng amounts of knowledge

about programmlng

I had to have had enough experience on the computer to
know. what -kind of displays I could g xpect on the -
. screen, [#34i21.l] . -

K

v

- -

“A computer language or program must be avallable for

: »the student to use dUrlng the.probl@ngidv1ng act1v1ty A;,:

'uteacher of glfted elementary chlldren had used LOGO Rocky si-inf

Boots, and Bank Street erter in oroblem—solv1ng 51tuatlohs. S

4l
[

. @ ‘ ’
a0 "

’ by

{



v/ tr;ed and - rejected as not sultéble.;_"‘

¥ 3 ,
but as challenges for the studentsf

"".['#150:7-.21' R W

A Q? The context of these actLV1t1es was not sc1ence,'a_

-

iBecause the BASIC language 1s’so spec1f1c- ydu have
‘got - to have" the syntax rlght-, you have to have ‘the

, tommas’ 4in the rlght place.u But ‘they” were being bogged

down. with ' such \tr;v1a_v lt wasn't: helplng them. L

Cow,
]

\l ) ' . . : = T

The secondary sc1ence students needed to. be profgsgﬁL“

at’ programmlng ‘in a- hlgher level languaqe, e g BASIC,

machlne language

references and varlous teachlng experlences ' ,: 2

-

o

A

sw R A

@ \', :
" Tr
i

. . m
-

. \
They ‘can. write it elther 1n%BAS .or machlne 1anguage
or Pascal and I've 'had- , students do ' some hybrid-
programs. - For instance, the Iibrany sortlng program
for  overdue  'library books, [two. students] wrote the:-

‘actual sortlng technlque in machine language and wrote.

the rest in BASIC and put it together [ 39:1125]
‘ A . 1 ‘ LT

g-Tﬂe teacher can learn the SklllS needed by u51ng

4

3

\ thlnk most teachers already have the edudatupnal

experlence gnecessary to know how you are. going to have

this thing set out. If the teacher has. had. enough\just g

u'%currlculum ~materials- experience. .and : ‘teaching
‘\experlence, he has - enough knowledge to say, "Okay, I
*@on t like the way that is being asked.  Can you put-yt -

in this other way?".. . . If you ‘have -used a couple o

‘these' kinds - of things can. be asked on the screen.
[#34:21.6], o ” ' : : '

1y

* The. students ~can learn the programmlng skllls at home,

I

at schodl, ‘or by USlng models of routlnes 1n programs that
N _ ,

. are avallable.

S N

A\

I would say that @;obably a lot of - 1t was from programs

“~that they ‘hagd: seen-, . ‘routines that © they had seen,

picked up from frlends, whatever. They did not create

. all of. these thlngs themselves, I.am gure. "They -found

-out where these - things " were': found N went into the

.

oy programs, it would be helpful because you know_how\
AN



’

‘yfThe hardware that was used by the Etudents were Apple

. time to

'_dlstnrbutlo'

. prln

1 5fprogram and looke at how these people had done tﬁms ij

"'and Slnclalr mlcrocomputers and Centronlcs, Apple, Epson,

o

) and CItoh prlnters. The Apple %rdware were used for

y i . ~.

several and varlous purposes 1n the/sc1ence departments.
4

N

Varlous‘Zeatures made the Slnclalr sultable for studenb

- ‘and probably, : large part, copled d lotof the ’
‘ideas . that ' people had used in-. terms: ‘ of dlsplays ‘
'.',although thelr fln , thlng was unlque to themselves._v'
. [#34 27. 2] Ry S . . ‘
“ R o
.\ e

4 . ) - r. % - .

programmlng in problem—solv1ng, . - R ‘ Y

In addlt;on to prlce, I thlnk the major advantage of
“the Sinclair computer is that ‘all the. commands, all; thea
key words, are single key entry so that if you want 80

vsay - "Print", . you just press the "P" ?ey& .« . All of

the commands are that way, all of the function keys are.

that 'day ... .. 'You don't -ever have to type up a whole
word.. ﬂhese students are n typing students s0 this .’
was a distinct advantage fon them. . It was small -

and it would run on your own'home telev151on I used '

to let the kids take these’ thlngs home for the weekends
and holldays [#33 778] :

.

although some dlsadvantages werd descrlbed

N P

The ‘maln dlsadvantage to' it . . . is 'that it.is a
membrane - keyboard. For somebody who was. a typist, that

4.

’

‘They: dre nqt avallable over the/’ounter anymore R

The thing. that, I really went over: there for was a
7@r and I was too’ late. [#33 942] S g .

N N
. P e

Maintendnée,of;thelSinglair was limited to»replaeement

! s ' y ' ‘ % . L e

“would slow them down a lot. . . .- The mai ‘handicap.of

. not having a disk is: the\speed of loading and saving;

_that: is %here you,waste_a lot of time. It \takes a’ long
oad and ‘save from a cassette. [#33 883]

~

5

. any oneé teacher En the survey had used‘thé Sinclair;vf
- o..l o 1 ‘:
“ the ;solati n of this lone uSage was ensured when_ B } S
of the Elmex Slnclalr ZXuSl ceased._



'student w1ll construct, rather__

.che one that the student Wlll gevelop'f*,g;flig-hufjﬂ

Construct.

suggestlous about user related dlsplays. @jit_jff

..-

N - SoftWare programs wer@ nbt avallable for the students

Vto use durlng the constructlon of models of physxcal

SR YR

. . . - .J_. -
".f51tuatlons.-\The concept of sofware orzcolrseware 1s ﬂ v

'1nterpreted fon\thls use of c'mputers,_as programs that the,ﬁ

;an‘a program that W1ll host

':rogram that

Some of the students were glven a sample
Y ( _," ;,_v_' g

.served as a gulde or merl of the prog%am that they‘were to *“N

,'I gave them, 1n1tially, a program that was avarlable SRR

- . . and . said, "Well, here is: soFethlng ‘that:the’ Federalgfjg
. - Government - has . done  but' .thely calculated dlfferently” .,

.+~ than we calculate 1t.. Thelr calculations dre.a llttleﬂ,'

" bit - beyond ‘what I want to present in.a Grade ll course

“'and ‘therefore . I would like’ you- to ‘maybe - ‘také thls .and:

, modlfy this so that it would be aYl metrlc llke we are

using | and unltst that we. . are :- u51ng ~and do-..the,

. calculations." I)\\;;A "Eveen w1th some k;ds, L v asked_

. " “them to fix up some:of'the. MECC programs that “have;

~ in the. school through ACCESS [‘#34 +19. ] .;i

.', LR, . . 3 . AR L. P

the teacher was the defrnitlon of the general problem and

’

I may' .come to. the students~ and say, "Hey, I would
really,gllke" “have a . prog m llke»thls and ‘I knew .

“you're in erested in ~thls as.- - Why: ddn't you do
this as your prOJect?"- ‘For .inst: nce,'ln Physics 30,

25)’3p;11ke~ hawe the students ‘do three small progects per

"* school year¢' nd have them relate to each of' ‘the major
-topic' aregs th t we cover. ...~. First term, ‘I'"-had’ them .
. er simulation of electric ‘fields. -In this

T P.
e u;ilast term,» I had ‘them do-,one on. the Mlchelson Morley

jexperlment {#17 530]

e N . e

"h . .

For' the student, the Subjectrmaterial>that:was.“:'

R



.ifp[Thls'.program]v was ln lleu of hlS ' ; majdr progect
- which . they do-in Phy51cs 20 where'’ they are requlred o

'"’heated ’1n ‘Edmonton for* $50 to $150 a year.. "So it is ‘a-

'[#34 :22. a] Tasts ror

t.,;,/gv

"i,f For the teacher, the backgroun

research. p_ﬁ;:‘;ff,“fbi\

':fifﬁfﬁv.jfh’llbrary . I -ean’ - rémember . goihg- over at- one time and

_ tdlking - to. “the': people ovér ‘there that I ‘knowat ‘SWERP
- -and | 1say1ng,'.“Now, how: would you- do +thig calculatlon°"v

"'/ and - "How would the&s work  out?" “and 'so. on and just
"V,keeplng up on’ my readlng as well [#34 25. 9]

: e .
L T R ,:T : . - “ e -
SR o

: - o‘~. B T T ‘AI_‘_””
s computer program were N ‘ ‘ ' Co

v

-',— the Ievel of 1nterest and ablllty of the problem—solv1ng
. ", ‘.‘(v .' . ",M :
‘student,” f’i? e ;,. 'v.g. fﬂ»ﬁ-, L

,}v. ,'-.‘ - L . . .‘:

'Aﬁﬂgfffff“ff;Most of& them are pretty tradltlonal they'll do theﬂj';
oot U Y paper orfthe experlment.. But. T’ tr .to encourage some,fﬂ”
‘-espeCLally the dnes. I know: aren*t’ real achievers in. the~’

drawn from the academlc coursé ‘ontent.g / ' '1_;

’ looked around in’ b%bks and so on,to flnd out how o' 3
) ‘de» these kinds . of calculatioms. .- 'SWERP has a .-

The factors(that determymed the development of a‘f_ ;hflg

[

de51gn “low=energy - passlve solar ‘home “that. could: be :’ u'”“gd

project . whlch lasts for over\about a-'six week perlod.;;,7‘°

ftradltlonal realm- ‘but “who, '1-do. Know, have an 1nterest.ﬁ“'

: :_Sdfp;,But -even. then, surprxsrngly,,sometlmes they won't feel . =
Salmenl i i{ﬁcogﬁldent ‘énoygh . to. -maybe really . explore “their =
RN furv“;strengths or what I see as thelr strengths. They ‘still .

. ..go . - the tradltlonal way o T :would be Iucky to have :

it“,ZO% who would really be that adventurous. [#17 641]

Lo

‘?—iana the utlllty value of the program fax
g %

. class at 1 r 6. '7‘;:,5 ”fn5:\71:";: ;f‘”
B :..,v EE [} a g %' T S o e . ) . “7

There was a morg 1mmed1ate payof@ in € at I would tedch”‘

':\j{;i_ ’ “them how ' té write programs to” solve ysies ‘equations

e ij']-and that, they would . be ~able to dp dome “of “their '
SR homework uSLng “the’ programs'tiif they had written and:

»



Qﬁalso thatutheléiclassmates would be able to dd some!bf{

.. their home/wasslgnmentS;‘ln regular . class;‘desk work «
’tlmes, “tor do the’ same klnd of-,  get:: the samé klnd of ~+ .

N ?;ggflts] from the p:pgrams thaﬁi they JﬁOUld wrlteg*,-f -
697 S " Wl

_" .

. ,'f“Evaluatlng'the problem solv1ng actl-lty of the student f;f~E
VL R . . L

3 lnvolved, for most teachers, judgln%che worth of :'f.ﬁ*f, /, S

‘ . .J ] . - . .j ",-L, .“ . ‘ o ‘ .‘ . o

W= the act1v1ty 1tself,"-}f C e e o :

K

B S L R TSR

'h'- the program produced, ”»_ gv“ Lo ”HV T

S .He hasn t got documentatlon of how to .save- and how t
©. s . load. ' The progrim runs well but he. hasn't got  the’ubefr
' S _,lnformatlon so .iow I ve got ‘to get after Greg and sh w
'hlm what ' T expec€ 1n user 1n£ormatlon so he develo s .

v [#39 ll75] ¥ : : - e o -3

. - . B . < e N
° E . - . L
. . . - .

\b - the extent of correlatlon betWeen the student's program

'r programs or - references, "'ﬂ :f‘w..‘.».“'f ’~. _“'*"
e "I 'was -amazed | that the model - thdt I used when the;
..U .. students . first -did. it-, ‘and they ~ did it by hand-, £
. S worked. out -as. close to what the predlctlons ‘were of;'
I ‘these: very- sophlstlcated models. . . We compared, foréb
' - . instance, when tgg_students completed ‘their program “as’
- well,  we' compar the output’ from:the Hot Can program{

o S to “our . program ‘and thHey were within $lO to -$50.. ' “ﬂf:
", 0 . That 'is certainly. close enough; I wasn' t concerned Wlthl g
e s that klnd of amount at all. [#34 26. 5] : A,_»g, o ‘%?
3PP S and the sultablllty of the;program for the end user.ﬁgf;:ﬂf
Co T j.You have look -at . ..'.' whether 1t fits th'f_“fwu

e 5;)‘¢object1ves of the lesson,_the content that. you. want tg -
o T get ;across and the style. of  your teachlng and th

. .. general ' seguencing ‘of  the  -material’ = &nd: th

..1t7. - completeness. [#43:597] T R |

e .
DI .




-y P sl R
w . ,’ .‘

-vIt ‘is usually\a comblnatlon of me . belng the lnltlator-i
_ FI . and-'the student\\belng the: initiator. T may\come to"
A E - students -and say;f”ﬂey, I would like to have a program .
wo T likey this and I know. YOu re interested in this as well. '

2 Why - don't you do: this as“your project?" .. . . I have*f‘

had students come:- up w1th\igeas, "I would’ llke to do’

oL ‘something ‘on demonstratlng thé‘Newton quotient so: that -
" w -the kids will®' undeérstand . the idea of derivatives a
T little bit. betfter." . I had “ohe "student come up to me
" ‘and - suggest,__"I would llke to. do- lntegratlon and show
" Riemen' ‘sums=" . . % 1t has been a bit- of both
‘[#17;530] ' : , N _ , o
. . e o : N

"The dlfflcultles that were experlenced and resolved by
the students and the teachers were’ varled and 1nc1uded
c-'access to the equlpment

L Some, of- those klds would . come. in at. ‘noon hour,.some.'
o . “would  come ;in after -school on days that weren't the.
w0 days. +that Iiwas. teachlng thlS.'; +- . I used to-let the.
.~ ... "kids take -'these things: home “for the weekends and-
. holidays; / I would just book them out llke a/ﬁlbrary
' book,_1#33;778]_ A ' Sl o AR Cos
e

~ and the attempt to pattern the student s prograf

on an.

avallable model

,--wé flrst trled to'36/e ‘the TI-59 program and then we .
<. just kind ~of. gave up on- that 1dea/and said "Fresh

start."" . . They took the:thihg away ‘and looked at’
. it ‘and t ¥ came back .and ‘they said, -“Well, ‘really, we
'can“t." It 1s§almost like trying to translate the TI .
. .. . --thing. It was ‘in BASIC and everythlng but. they\deCLded’
e to. -start . over again.: “They came back within .a week. or
N SO w1th thls program whlch ‘was . really fantastlc 3
i *][#34 l9 } _ =

‘b~f'

R

There was no ev1dence of a formal support system for
L ¢ .
the teachers and any help recelved by the student was

usually based on personal contacts by the teacher P

; / o
H;In a couple of cases where I had problems w1th knOW1ng‘
_how'' to help the kids in theil program,- I for instance,

G .;‘AﬁI thlnk,‘ in  a: mlnorlkway,” he,‘dld— *in terms‘:of_-g]

R
L

'ﬁjaSked [a’ colleague] if he could help them out ‘on that.“"l'



- programming skill. [#34:32.11)

No aspects of thls‘use of computers were 1dent1f1ed as-
rbelng 1ncongruent w1th good teachlng practlce._. |

. There were:. several 1mpacts on the role of the 501ence -

bfh‘teacher who offers problem solv1ng on a computer to hls/her

s Students.; The most fnequently mentloned change was that the~

teacher must recognlze .7‘l';ff}tf34 i._u. B
pf,the llmltatlons of hls/her own ablllty to. know everythlng
”'about all problems that wxll be 1dent1f1ed, :

. You don t have. to be the expert to run these thlngs,
you have to . know .how to start gpem ‘and know how to-
‘direct  kids; = but you don't have -have " all ‘the
‘answers. ° Part. of . problem solving is that you -can flnd;
the answers yourself. [#50 8 6] :

if—_the need to tallor the task to challenge the student,

80 it was a klnd of . an 1nteractlon thlng as well - Once’

I saw what ‘these klds were capable of ‘doing, then my.
S ideas - as to . what they' should be able¢ to do kind of"
ol 1ncreased.v ‘You, have to be klnd of cognlzant of where
"‘A"'rthe kld s programmlng level ‘is. at. [#34 30. 0] Lo

~

;_and also the requlrements of ‘the" students for leadershlp
. ‘ - . . : R
] and guldance. S "

T thlnk the4 thlng that I mlght see F.K.;. is the "

S P U T B

1nterpersonal .skills required:in terms of ‘getting the ... "
students to do these kinds of things. . . ‘The job can™ "
. become orr dously complex and over- bearlng in 'a sense . ..t
“to the tudent. ... . 1n terms of getting this’ thlngj'

‘done . and gettlng it to a: p01nt where you:want it.. Youpf
have to,;I think, be able to watch where the. student is.
and I flnd,,,a lot .of" tlmes, Just back off-, SAPUIIRTEIS §
think _that 1is a pretky important thing for teachefrs to
. learn - in terms' of 1nteract1ng with. the students and
- recognizing that: it . a’ different-kind of problem'
v‘-‘solv1ng by.the students than, perhaps,,we are used to-.-
. Where “there isn't - a nice linear line to the answer-,
. not guided all the way-and the student is.going to have -

"dlfflculty ' Going to become friustrated at certain . -
,p01nts and tlmes because the computer keeps d01ng what ;Qk;f

Lo e e
S & wo T T




<

"517the questlonnalre 1nd1cated that two dlstlnctly dlfferent

.reported later in Phase II as Experlmental Analysis..

they ‘are telllng 1t tb do and not dorng what they want
'Lt to do. [#34:33. 1l]s e
o e -”V-, T

P o o e

Slmulatlon = Modelllng Inspectlon of the responses to
© N (.

appllcatlons of 51mulatlon were possxble, ‘the' conventlonal

’presentatlon of a model of a phy31cal system where the

student observes changes in the respondlng varlables and a g

;‘second use, the purpose of whlch was to allow the student or

£

: measured in the-iaboratory. ThlS second use-W1ll be

.~

.»\\
N

+ Just.over half (28 of 50) of the teachers in. the study

- had’ operated a computer program to 51mulate(model) ap:”
_physrcal phenomena. A low level: experlence (medlanié l) ahd

',.medlum level of fea51blllty (medlan ; 2) of the respondents

.ylelded ten teachers who prov1ded thelr 1n51ghts 1nto thlS %

.use of computers

The use of a 51mngtlon program generally requlred a\

'Jmlnlmal leveh of computer lrteracy,-“ o

I1f  they know where the keys are-, the keyboard—j where -

. the. ‘réeturn key ls.,.*. . Espe01ally when they're going

““*to ' put the number. in®and then wait. until you ‘tell them

_ ® to press the. return key. -. w..-w. FOr . showing the

, .demonstratiOn or 51mulat10n, - he doesn £ have to know’“:
L ‘anything about - the. computer and. rogrammlng and o

hardware - “and ‘software or the disk beyond-, he has to

‘know.-- is how to put the dlsk in. and turn.the machlne on

b°{and when the. 11ght comes. on- [#27 514]

".

dhthe teacher to conflrm the results @f calculatlons of values o



&{1;;;4falthough for some teachers, problems wlth hard MJ

. .. . s . B B N . . . - .
T R N A //’ o : e
: ‘ A c : '

BT T T R e e . S
e e . R 3 R LT e o E T T,
R I A . . . R . R
K T . . . CLw . .
N ;

~

compatlblllty nece551tated more exten51ve measu‘

Knowledge of programmlng was not nec sarywunless,_:

-

1nfrequently, an assembly of programs on ajdlsk was not
A‘accessed by qpe ‘use of a menu. I

fﬁThe, only thlng he should now is if it is menu- drlven :
“@r controlled by the catalog.. The .catalog you have to =

,rtype- the” "CATALOG" to get the. pro%ram . . . The only.
thing is,. thé teacher .has to read ¥He manual that comes

f..w1th [the program.] .5 .. “Some = of, the simulation
. programs' . . . are machine, language programs, they have™
got to go to BRUN. [#27 6L5] , S “

.

N

The operatlng knowledge requlred for the use of the o -

program by elther a student or a teacher dlffered only when
/fk the teacher retrleved and used 1nformatlon comlng from the

\\ management component of a sophlstlcated program

-He would turn the student on 1t and then he wou_d get a
printout - of the student-, all students'. inputs and_how‘_
"~ each parameter worked out. And he could. ‘take that_ and
.'sit -down with the student -and. say, "All right, I
_q~not1ced\‘here that " you- allowed 'SO- many ‘Big . Horn-, so
. .-many .dear, to be killed -and. you. .allowed this much
. &' . drazing . and you got . this ‘Fesult. Why was your next
. input - thls?‘. Did you thln, it .#hrough: or did you. just
. want ko try it out?" and ‘Wha¥ _happened here?" You can
' -analyze it and what you're tpyl o teach the kid is a
lot of analy31s 'skills "which. is . one of .the higher .
~mental levels - Interpretation, Synthe51s, and Analysis
. skills --"and that s what I really wrote the thlng for.
‘,[#39 1080] : '

v
Hardware used for. sxmulatlon 1ncluded Apple 11,

.Commodore 8032 and I.B. M - P C mlcrocomputers'and

'"amonochromatlc or’ color monltors.' Characterlstlcs of §
\ <
’prlnters and other perlpherals ‘were not dlscussed, relatlve

Several features of the mlcrocomputers and monltors

R . - \



[ 4

N

dlsplaysr j'r i L ST

.'monitor includ}hg the'
= qua/;ty of graphlcs,
-Lﬁaélllty for color,.

- a low cost, dependable unlt

51mulatlon programs. \To accomodate students w1th dlfferent

’

‘ learnlng styles, the 51mulat10n should present a varlety of

g . TN

[

‘When we teach klnematlcs to. the students, we approach

it algebralcally, ,graphlcally, and plctorlally, . e

so. by . entering those variables into the ‘computer, you

.could ‘see. plctorlally illustrated .onethe screen‘what

. was happening -and .you could ask th computer to give-

- & you a table = of numbers represgntlng what happeneo at

specific time ‘intervals which you could spec1fy,-11ke

~ every tenth. ‘of a second, and you could also get- it to
\Aplot a. graph of that- lnformatlon..[#33 001]

St : . v L

'«  The effective presentation of.these displays was

enhanced by several;characteristics of the computer and

ek

\ :
- optlonal netWorklng of computers to. forzpan eff1c1entv

1ntegrated unlt, and "/~\f4f

64k memory, .single drlve, BC. machlnes, netWorked to a
~IBM-XT:. 10 meg hard - dtsk. - We. wou}d expand it to. the
full 640k and thathpuld be networked in a lab and we'd .

.~ license .the programs across-for the qgtwork\rather than-

,'buy,~1nd1v1dual coples « ‘. . So what we.end 'up n.
- then is 20 mahines . all tied together  through a hard
®disk that can run - the upload and- dowfiload time for
~ the kkds with - proper . software contr¥ol-can be almost
'negllg;ble and all students can work off - the 'same file
-and you're not running- around with 20~ disks and ‘the IBM

| Af' Per can tle into thls network, [#08 779]'

WLy

The

Apple compatlble computers,'just because of the pr'ce
. . They have been:.very- satlsfactory, it is us ally

just . a “trade- off 1n terms of serylce_ and cost
‘“;.[#17 666] R ‘ , f*& SR /

last few"‘that Cwe'vér x'hought " have ' bken .

ahz

3:'were 1dent1f1ed as sxgnlflcant for effectlve use of the S



.

'7;d;ff1cult1es in a varlety of ways ranging from i;v“'

- to technlcal serv1ce prov1ded under contract.

Cw ..

Malntenance of the computer for teachers commentlng oni.

PR a. . [

"7thls use of computers was mlnor w1th fEachers meetlnge.;

5f?—-te5\Har tackled problems, »;j: 15

I ve 'worked .on" the Apple in’ the séience departmenth'j'
like ' I said, drive ‘speed and- clean heads ‘and_ if there
. is somethlng mechanlcally wrong, like the ‘door on the

~drive’is busted or something, then I could probably flxwf o

that. I can pull.a schip out as easily as:the next guj,

‘I -guess.” . . . But to diagnose, you know, if you’ "don! t“hf(,

have "a dlagnostlc program to say, "Well, it is d01ngﬁf

~“this. - That is. obviously this chip here", there. is no:
»way that I would know how to do that [#18 5. 10] :

»~
.

'ci O generally do very llttle malntenance because as soon_ﬁ"

vas th re is a- problem - a Chlp is down, the. disk is not

"'that' we shouldn t  touch’ .the- machine; -
“maintenance  personnel . . . in ‘the county tentral .
~ .office. }i,;.'Thatvway;-we get just ~phone and ‘he comes

alignefly properly - we had ‘instructions from ou%county‘ .

V‘JW1th1n a ‘day-, that for all of the schools. ..
e Everythlng.n, All CIf he can't ‘do ik, he w1ll take 1t-,,
[#27 401]- v . _ S s e
L B TR T )

4

Informatlon about 31mulatlon programs came from

C- observ1ng presentatlons at conferences,vandv'

- readlng prlnted‘materlals. .

: P S : = .
I don't look - much: farther than, say, magaZLnes. The
Physics- . Teacher, for instance’, . will always have a’ list:
of some - of the software available and prov1de
descriptions  or, in.a regular column in that magazine,

therev is a- feature on . courseware. - I have looked“

through . “the- [catalog of] 'MECC material -that "are

.~ available <fthrough :the Department ‘of Education. L
. haven't pursued it "~ to the point of actually 51tt1ng
'down at the software. [#17 091] :

KB e
- D Y

o Th!.pnograms'that were: used by the;teachers cahehfroh

4 - . .
- listings ih printed references,

a

L a)

have | .



The only software I've 1ooked through is thls stuff
“that’ I ve. had on loan from frlends..[#l7 091]

,'-'local commerc1al sales outlets, ﬁ; il, L l,'f. l”’;
,1eﬁsofware banks of non—copyrlght materlals, known as public‘yffr'
| ldomaln" whlch ‘are- avallable from hardware dealers, - - h

rWhen ‘we “got fhose 80325, they came with a packaggzigfl

diskettes_ labelled fSQQ_'programs for your 8
 T#334301] R S your,

-V-ﬁand natlonal software vendors or. developers
.. Al
PRI - " - \

There'.was Whale, Rats, Populatlon— have now been

_f-'converted to .micro- and they re avallable For:. Apple,j{
‘v TRS-80, -and. Commodore.: el The mlcro versxons run. a
llttle bit better [#&9 653] _ . : "

Once the teachers knew about the programs that were

-e

avallable, thelr next deClSlon was’ to buy or’ to bulld

“

"Concerns that were present\ln thelr comments were for j;"':'\’
o the peréonal time to procure the program,»

nThere s two basrc costs, one is. the’ ‘teacher tlme cost

‘e .. I .don't reallyOthlnk ‘that I have the ‘time to Slft
through the - material -that mlght be out there. .It's .
. sort . of” a. hit-and-miss .  thing.. You invest several_f
hours, perhaps searching literature and you come ‘away -
realizing that there isn't anythlng spec1f1cally what I-
want. = So flnd I would rather: write the softwdre
specifically for my class. The drawback of that is ==
- that usually you do it in a ‘hurry. It is- ‘not. . realiy

. .polished;.'I'm not an excellent programmer . by any means
S {#17:1:.5] ;

the flnanc1al cost of the program, .
-~ p' I would buy lt— I would recommend the schodl to buy 1t '
: but the, school ls‘not g01ng to buy it - they don't have'_'

. money . T#27 195]

the needs of the school course for the computer program,

the degree of" rlsk of purchasrng)an untrled progrém,'

. .E have come to -accept that there lS a rlsk 1nvolved lnfg”
’ .\’a Lo : A N ‘v.

b ) . ’ .

< 5



:.vbuylng software.,y ThlS came ‘as-a package, the }‘four
'dlskettes.n I don't. know. if I ‘could have returned one-
“that.: I Cdldn t like  ‘and got a -refund or a credit. I
heara .some ' of the results of the Math softwareﬁthat x
-wereg evaluated by the :Department’ of Ed. I gather that -
© the'risk  is* very high and I considered myself lubky "_
-a'that three out of four I llked [#33 589]

- thé need to explore the potentlal or llmltatlons of the

'~med1um, "“4‘. - 'f’,-';-ﬂ”}~‘ -1,Alﬁw
- thought . we would play w1th thlS and maybe get some.
_,4rea ion' from my kids. and Jjugt see what they were d01ag Co
"in.” this' dlfferent learnlnq klnd of envlronment T
V-sLJhl3 17 2] ﬁ*.,r _ L SO
‘ ¥

1— and the dec151on to. rev1se or to retlre the program

.I have started some snmulatlons that 1 have just given
up on-.t because I've. reallzed that, I have spent. so K

. many: “hou n it and .I- can't spend any more. I have. . 7 .
one showing. maybe wave pulses reflectlng and just not-wj ’
satlsfled w1th it. .So t#idse ‘one, we scrap those.j “That .

~.. might bev'51m11ar to deslgnlng a test and throwing: it

away . the ; next  'week : when everybody"’ bombs out and you g .
reallze that it was the teqt and not— [#17 800] S W¥

~h

3:
LAY

CEe
.t
;

' The assessment of a 51mulat10n by the teacher was based

on an exten51ve number of 1tems falllng, generally, 1nto two v

v ;@
;

‘_areas, those ltems related to technlcal quallty and to

- educatlonal merlt The few 1tems relating to technlcal

9

quality‘inoluded .;_ L .?'. L

& "_=

' - speed of operations, = sy
" Now. the ;original program’ hat'- I have is. wrltten in
1nterpretlve BASIC and it's v ri slow so what I've dong
.is taken:it and I've compiled lit s& it rfuns in about  an’
‘eighth of the time - it flies. " You gétithe.dots coming
5aCrOSS'and.it runs to .the printer. [#08 531] IR

Jthuallty of graphlcs,

: :wm_ould be ‘nice to show a herd of deer, in color-jithis t*}-”
"~ kind of ‘thing. That really .is wheré the, motlvatlonal

o




S e ;aSpect comes in and then . you re -truly g01ng 1nto
... ' 7 interactive. mode'x- tabular ‘feedback ﬁ@one thlng,,but
S0 "literally - a ‘picture - you know how the cllche .goes, j"
- so-. [#39: 620] . L T R A

[N

‘ :?t aﬁd~¢°5t of-program[

'.J';V‘ These - were around $40 d plece these programs— per__
: ol disk, prlce' wasn't -a'factor except that if I were
RN - .going’ to .want to do this with many toplcs, those $40

t-

'ﬁfwould allgadd up qulckly [#33 235]

’
5;-_1‘51_

The teachers contrlbuted many ikems by whlch they

- determlne the educat%pnal merlt of elther a SLmulatlon .‘

) ’I‘
jng ald

'program or 51mulatlon programs as a type of le«

.Among ‘those mentloned were
- graphlcal dlsplays and 51mple programs,

.. Then .when they see the graphics oﬁ it, they get really
’1nterested : They ‘are watchrng right away They: are
curious - to see which- of the progectlles is’ 901ng to go

Vo . rrght at ‘the. nucleus and which is g\jng to miss by so

: ~ much.. . That tyﬁe of interest then,on their part, I
athlnk creates. .a little bit more of a need to understand
what. - ‘is- "Rutherford's: scatterlng If it .can ‘increase:
wthe, interest then it served a ' useful purpose:. It has

. ‘also augmented then what I've "done in classrm. I

“ ! "certalnly ould never do the calculations because’ of

.~ the time ' “Mactor,” so ' the .computer is doxng the
"calculations for us - and ‘then- graphing them for us.
[#17 200] . _ v

T~ the degree of fit w1th the conventlonal or prescrlbed

currlculum, p
The reason that I wouldn’ t ‘have used it there has been;'
ﬁto do. with my approach to the inclined plane.,being more
. ‘ sophlstlcated ~than , {& exemplified in that simulation.
o f, it is a little too s;mple a simulation for what I need
: ‘ to teach ‘the. studenés about ‘the. 1ncllned‘plane‘ S I
. \/don t think —>yow: would find many physi¢s courses thatv
would . match #p. very well with- that particular |
~demonstpation of the inclined plane because most of
. " them, like I " do, would want to empha51ge the vector
. Aaspect [#33: 387]

s - the unde@lylng foundatlon of the 51mula¥10n, :




AN S e
Co . A

B

- Slmulathps are: 31gn1f1cant part _of -science. What

became so ‘cledr to ‘me-almost 1mmed1ately was-, that the

\\ students could" qulckly sée was~, that the quallty of

"5fact1V1ty, m’%@f;

“the assumptlons “and conclusions’ that may eome: out of a
. $imulation .- 1§ almost dlrectly dependent on the’ reall$ﬁ

of - N “the 51mulatlon -and ;- en” 'the valldlty of  the

~assumptions - that. are: bullt into that fSLmulatlon.
' [#46 908] 2 o _ Ratietd nal

b "ci .

'-;- the’ capac1ty of the program to foster hlgher mental

P

.They . had a little carwtravell;ng from p01nt A to p01nt
B_ through d& line across the screen.: Then a questlon
.camé up . . . something like, "How long did it take the

’«car gorto from A to B2"- That was it. You had a number

. sl _
_:— the abllﬂty to . track the students progress, : -

of .choices!. . Essentially what you had-to do was ask the'
“information. . , . You had to have some’idea of what

. was  going on  and then ‘you. had - to -ask the rlght

questlons which is the lmportant thlng [#13: 18 11]

3

‘It's got to. be Lnd1v1duallzed for the student and what

_you -have t&: have then is some method of record-keeping
~“that you get  the" student‘s inputs put into some type of-
- file that the teacher can retrieve and ‘analyze what the_

student had done and talki it over with the student; ‘use

rlt as’ an i structlonal tool like fhat!. [#39 462]

¥ L

and, lastly, the teacher must be aware of the purpose of the
. ' f\ l"v‘r- N B .
simulatlon, to. portray a system .%@L &

’ N ’ gl
S with fldellty T r‘g“ S %

v '."""« : s

- One is what I CYll 51mulatlon modelllng and these are

derived  primarily from ‘the ' pure -sciences and

» englneerlng - that's modelllng the 747s by hooking up:
- the mignframe at Boeing or m-aelllng a population curve-

in Biplogy. or = competing py;ﬁlatlons over a number of
years.) ©. . . The problem is-that if you-are using some
real-, realistic formula,- qulte often the changes are
so extremelysubtlé that the student at the High School
level; with/ limited . knowledge and limited number of
process  skills, can not tell you what is going on.:
[#39~434]- ' R U ‘ oo

b OF with Smelrc1ty : " »v[///fj-?

: “é. [other] type of srmulatlon is the one that I call.
**. an- - .instructional’ simulation which does not necessarily
‘try 'to model realltyl in 1ts starkest, mathematlcal

_"“‘;.; . ;_ .:.‘ ) - S e

B

S

.o

R



e

= contact W1th other profe551onals,

'fsense."v}”<. .n At the same tlme, ‘we bullt in random

e | factors,_ such forest fires,; drought, cold winter;

- and ./ the kid. could not, keep all of th se factors at the

.l'same ‘time 1n “his head and see what relatipnshlp they
T were < because he 'didn't see the mathematical model. so
~ what you had ;o do. was you had “to fudge the results so-
" the kid said,” "aAh, hah; I've done this, I've done that:
‘and this is what the impact  was" which would be- greater
. than what the formula - would give you ‘and 1nstead of
‘being a factor of. 5, it. mlght be a.factor; of 50 or 100.
Exactly,. :you would exaggerate ‘to really 901nt the’ kld
to 1t. [#39 nsz] . , y Y

:[L, »‘ .
e : : .
: ThlS use. of computers was 1n1t1ated when the teachers

‘é

Jrecelved lmpre551ons of the llsadvantages of other‘medla and

4.‘ o

s

- for others, llmltatlons of\prlnted and- film medla,

- I think Iapparent motlon is 1mportant] because it glves

the :student,™I think, "a llttle 1mpre351on that this is ﬂ7

- really. happenlng and  here -we're ‘learning about
: somethlng that is- really happenlng “A picture. doesn't
_convey . that. A film loop probably could, yes, but the
nige thlng' about a computer ‘is it's 'so much more.

f ible ' than ~film loop..  You can't\reach into thev'
£ilm loop and r~hange any of the parameters If you can
change 'the charge~;. -if ..you .. can - ‘make the . charges .
attractive ,1nstead of repulsrve, you get interesting
insights. In fact, you can. show the. students that all
. You';have- to do is change one sign on the program ‘and .
“you've suddenly‘t_got an - ‘orbit program " " .The

- gravitational force law. .-and the scattering force !wa_'

are mathematlcally equlvalent -~ That usually rea
draws them 1n [#17 263@ ' '

6

the data, . - R R o

L Lel
- What I 'dld ‘in order to ‘make . a transrtlon, say ‘with my
. Physics, 10 kids, between theoretical kinds of prdblems_
~. ..,which you ~run across. ‘in texﬂbooks all of the time in.
'~ . which ‘the data is always “accurate and exact “and-
everything else and. the real world, even the real. world

ief the air- track, is- ~provide . them. with some ..

"srmulated data T have used the machlnes that way-, to

,,\-

s

the advantages of the srmulatlon programsufor thelr scrence;';
fstudents There was,‘for some, - T s SR

. the ablllty to 1ncorporate typlcal experlmental error 1nto ‘




. I ST e R ok .

el crank - out; - 1nformatlon whlch 1s£‘not .exact, a 11ttle“jh,“
o J_*A]scattered, that .sort: of . thlng.:aG1Ve the kids a little"

- bit . ef. pratice flrst in working- this- data, draW1ng the

graph and doing: whatever they" do, and then they w1ll go)

Lln and. do the real thlng. [#13 :10. 6} '

. 45 [

’J— or the dlfflcultles frequently éxperlenced w1th lab
]

equrpment._tnf- R L
7f,' R You cad'learn lots about the sc1ence process and about{f&
SR <Uman1pulat1ng ‘but without I 4 some&hlng avlittle more .
* concrete ‘that - deflnltely spoints th -down  the.course

ﬂz‘jhAjppand doesn't give them the idka that.aW experimentation
. lis a randomlzed act1v1ty _”ch may or’ may not work
‘[#18 7. lk - ' ) : -

U31ng the 51mulatlon for sc1ence educatlon requlres a s
\ Le
’ teacher to go throuqh ‘a recognlzable sequence of steps.
I must be 1nformed of the hardware that is avallable,-

.’_. the. software ~that -*is avajlable, I must have funds or .

.. access:  to ' the. equlpment, I have to obtain it —'eltherﬁ.
. by 901ng to’ 'a  stare -or by’ mail oxder .- I have to_"_
ceL fgaprev1ew it, I-have to deC1de ‘where I want to use it 'in
e ~* my . teaching and for what spec1f1c purpose I want. to use»~-'
vflt and what I do not want to use it for [#33 654] '

A key dec1510n lnvolves plannlng "1_?'JtT_FF ft

’ afgwhere;and how, in the sequence of learnlng act1v1tles, ‘the

v_studen ‘Wlll hse the 51mulat10n. v..laiﬂa«-"”' .4"
. I would _ use it ‘not - to’ 1ntroduce the subject but to -
‘provide quamples for the class -0 . oIt comest after .
. some .. teaching has taken place: - several perlods of it. 1 .
.~ 4. It would fit betweén the instruction and the home =~
'~ assignment of paper.and pencil problems, so that it was = '
B prov1d1ng the 'student  with an example; ‘of what he was® '
s 7 5. going to do when he dld his paper and pen01l problems .
e '.[#33 203) | |
B —.and who w1ll control the operatlon of the program,]
Depends on . how .good the SLmulatlon is. If it.isa
- difficul&’  Simulation to: use, 'in terms .of it’ asks you- . -
for a lot of information to run, I usually end ‘up. being. .
. the one. But whenever pgssible, I.like to’let the kids



. <;* "play ' w1th the cOmputer because I guess one of my-'“~--
,.WAjQ;thlngS"lS -like- playthlngs in the classroom’ SO,’lf S
"+ they. can- handle the. program, I. like to build in- a. few; X

S u“'*mlnutes where the kids. can 51t around {#17 343] ‘

s -
N T

: The dlfflcultles emperlenced by the teachers who used

:"551mulatlons 1n thelr SCLence prog;ams malnly resulfed from a

0 lack of avallable computers Wthh caused cﬁﬂcern for .fg, R
1W3— management problems : Af' . co
. ) . cA . . : .

' Usually I just have: one 'computer in the- classroom."}' '

i-_That is the one drawback -8o if:you've got twenty kids
_'j‘trylng to get at. one computer, ‘that doésn't work.: What
,_;f;_é,.Ia'sometlmes do then  1is structure:- the class so that,

_J:., - while . the . kids  who are- 'spendipng ten. mlnutes on.the
: ngmputer, ‘the. rest of, the-'class is worklng on something
‘els€  ‘and’ we' .cycle . ‘them through 1t— . Usually two or

" three [ln a group ] [#17 343]

f- and a sultable learnlng env1ronment

l dld have the 1mpqe5510n that “the -students'Were
eactlng t01 it in much the"same way ‘that they would

.v'*,have' to . ‘lab- demOnstratlon “where * they tend. to be
m~'~wwsp9ctators rather‘ thmn thlnkers ahput what they are -
“seeing. “And. uhmnk .that. that. “%ould be a strong
’argument ror more“termlnals so ‘evéerybody- actually gets
o '.chance part1c1pate and not ‘just be a spectator

" Then, had - there,ﬂbeen any questlons stlmulated the =~

. student could:have’come to me or-he could ‘have got. the’
”7Tcomputer- . could -Have got the program—j ‘he could have -
'{Ttested out his. questlon simply by runnlng ‘the program

. ‘again ’w1th the varlables that he had in- questlon
"[#33 3. 9] o .
The teachers dld not requlre SpelelC as51stance to

v

1mplement thlS use but dld comment on a broad system*of ‘_ T”T;

| support that was helpful for lmplementlng sqiulatlons or:

alternate act1v1t1es. ‘ .
My greatest source, tof'help]'has_been'TdRPET'fusersf
group 1 [“40 6407 R , - e

~ .n’

That partlcular experlment is’ somethlng ;hat is’ always

‘ thfown. ‘up as-an. ‘example . of something that:is difficult A
5vkto_.do‘ ‘and therefore_»we should do by sxmulﬁﬁlon.-_lx».,f

"ﬁ.



ddoﬁ't really accept that,

;qb;hfﬁgfppf involved'; Some 1nserv1c1ng' n )
CEwsd sl the th;ngs . that we. 'shiowéd-our " phig
SN system .- how dg -you opéeate thig mae
SRR e f’them had. never seen it befdge..
e T wiew, T can understand»that tf WOul
SN [#13 13 3] '
3 . o . :_".v 0‘,*‘0' l(_. " B
' vvv“l' ..‘.. --.“ e ‘ “ “v“ MA‘:.Y‘.‘:-VOA
- o - n “.A a - c
. > leltatlons of'51muhathons,on good'
AR .centred on fo&r theme\*~i="f‘-§$v
. ‘o '\‘ 2
- the substltutlon of a. computer ﬁrogfam for an a
Cactivity, <ol S
'IAnother example ,would be‘ ! f the programs TR .
) 351mulate' the motions’ Of sta at‘ls ‘ptefe rabhﬁ;-
N S have the students ‘and ;,;rtogethe. . Lo
_,".“evenlng, ‘which ~we ~have - e REE 1S hard )y e
.- always have kids. that canybe + e actuall -do some ”
L astronomy - 0r' go. to %ﬁe planeta‘_ﬁm or’ loo at some A
\ ‘.slldes. [417: 70@] = L R “'f;,“h. K .
o : L-f:“ . \ . b '~*'.1 o
< the. perceptlon of reallty of' the S1mulatlon, ! _ )
AN - : . . ] R
We were then able to look ‘at 1t and just say, "Alright, - °
- 'what . are. the value of pred1ct10ns° What are the- Valueﬂ R ¥
- of sxmulatlons°" - “And it depen§s .entirely —on "the
i~7equat;on ‘there™ that you are ‘using  to. bulldlng the
.- model. That was the objectlve ‘that I wanted them®o
. . reach - ~that “they are not going'to leap to conclusions

. about ‘certain. data untll ‘they have had a chance to- look
"at exactly where 1t 1s comlng from.{[#46 995] - ’ \f

Coa the effect on. process Sklll development,_.‘ﬁ~"jf ‘~vf'v‘:

-

oI have éLme crlterla for SLmu&atlons, I don t like to
# - simulate = anything that I cd® ‘do-‘in ' the lab. - For .
",“1nstance, I have seen 51mulatlons ‘of titration. ' I know
you can d¢ some good- teaching with' them but I*think it
LS lmportant for a student:to practlce doing tltratlng, -
“to 'swill ‘a beaker around, to break the odd beaker, to™ )
actually handle the, materlal of sciend@®. It-<teaches a
- Lot oE what scientiffic method is - the student.realizes
! = .. .. _ that. there is.a lo?iof technlque, perhaps, involved in
e vlab work [#17 689] L_ .

Y
' .

L= and attltudlnal effects on the students and the teacher."
‘.‘é"f Sometimes 3a;-51mulatlon—' because Cit removes all. the '
-extraneous lnfluences, 1t can almost seem llke what you '




S ;,,_g;_-are d01ng is trLVlal.‘ That is a real job.; I thlnk you' )
‘ -'_just have to 'be aware of. that *cause- £ that happens,
.. -youlve ‘lost completély the. power of" the ‘simulation-and-

'»you ve, maybe, even done some da/age. &i? 710]

' The cumulatlon of the lnfluences descrlbed above have

.an effect on the 5c1ence teacher S role 1n the areas of
& . e
- ’1--prep&tatlon for: teachlng 'g'r,;u”.ﬁ}__v,w;_ L L
S R S B S -
.—The person has got to understand the concept very. well

B “in . oxder ‘to 51mulate. I€'s ‘got to be more than just a.
famkllarlty el To make use  of a simulation and: o
" Je. . able = to answer ‘the "Well, what . if this ‘is- '=
dlfferent°“ type: duestions. ' . But that’is. trugiof any'fﬁﬁ”
good explanatlon in class. [#17 762] ib
. , . T s
' L= management of the actlv;tles, R
B ' You ve' also got to understand, ir terms of*t“ e in the
. classroom, how much, time 4t is going t t'ke to get
B *'ﬁ . anythlng out5of thé 51mulatlon. [§l7 793] .
b ',-rand the academlc cllmate in the classroom :",,3;tm o N
' ¢

" [suggesting revisions . to the 51m&latlon] becausdl it
shows me that they feel they have a stake in this class
-and  that -they are lnvolved in it. " So the computer, I

. think, . is a way ‘of “building a llttle blt more act1v1ty
‘lnto the cOurse [#17 298] o . . .

' o N ‘ o I o ' : . < e
v - R Lo . ?ﬂ)_:;“ v -
. B - T S o . . J S S c .
. . . : . » . . X . Tt . .

Tutorlal The level and klnd of knowledge requlred was.
well w1th1n the ablllty of the user of the tutorlal, whether ff;”
- for the teacher usrng ‘the SuperPllot program

.~, The .language .is’ already in very - 51mply The simple;
" ba51c computer literacy-, once. you have got that-, once
N you _have got 'the early, ea{dy fundameéntal protocol -of - .
© Tt .. msing SuperPilot® - which is a matter. of about a twenty
Soe - . minute look at .the tutorial-- you: could: wrlte yourselfﬁ
"?7Q'4 A very. -eéaty, lirnear, properly relnforC1ng program for
N Whatever grade 1level vyou wanted to choo@@ ea51ly in
.. 7 the space of an hour: [#37 525]

. . Lo Lo Teae . , . by K
B 7 K Lo ot L. v

o As" a. teacher, 1 feel good :when .students’ startf“'



. program was of two types-‘programmlng Skll s and(: ke

1

“ *Fnd, for the programs avallable through a termlnal from a

';‘f— or ¢he student who followed through _ _,,vp

'1—‘the percelved need of the teacher to

Y

.reQulred depended on-ir

U;— or for the student u51ng SuperPllot,

I

tIh haven t seen .anybody that camrt handle, once they
have been through the early, early fundamental literacy

- and we are’ talklng klndergarten and grade one. and. two -

‘and . everybody ‘else - . ¢6nce they have had experlence—
and we have ‘used it' sort . of a- set  pattern with
"1ntroduc1ng fandamental computer operation to kids-,
~ence - -they have handled that, they have no trouble W1th
.the . SuperPllot " We've set the .choices that themriake -
o .}and how they respond and the style. of interaction to-
. © suif ' their “:needs. so far, we have only gone down: to
 four - with- SuperPllot in-, grade. four ' 'in terms of

'/5'x sc1ence [#37 714]

. '\i;.; N "?_-

marnframe, for o ' o

- the teacher who began the segefnce,_

I found a, computer and put it“on a coupler ' You called ' . -

up your - code -. we had.a code. that ‘we had to ‘use ‘to get .

- that we " had- in there at ‘the time. . ,‘} Ahd then I
would just start the progra,m i’m43 2,§‘] ' :

. ol
" 1

.Fromv then on, it was very frlendly itfjust_asked:youf-h

do thmgs and you did them.’ It waSn't too hard.
_"[#43 5. 9] | | R

, e R SEAN
N SRR — e s |

_The klnd of knowledge needed to wrlte éhe tutorlal

_':'_ ./‘:‘;

operatlon d% a program where the BAS C language 1s

exposed,

I /thlnk you need to know SG e’ BASIC S0’ that you can
uy rstand . - .How : the progr m . is work1ng—- what
pgenlng, even. 1f syou'! re using a purchased program.”-

thlnk it 1s to any teacher 'S

'our partlcular ‘section of ‘the mdinframe put into it. ..
- All . of the schools had a. storage- place. When that was ~ .’
‘coded . 1n, the menu came up with the dlfferent programsr'

's A
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‘,knOWIedge of BASIC. You\don t need muéh - I had fxve,
" two-hour sessions I've ever .taken plus— . You
o _ - don't have to- take;va UnlverSLty course, I'm quite
. . - - convinced of that. So that’ you can’ adapt the program
el . to your. needs. [#43 714] IR

_'and the characterlstlcs of the authorlng language-that was

Lo e

belng uSed or on the requlrements of the tutorlal

\Qo utlllze [a tutorlal program] fuLly, you ‘have to have
: some programming. knowledge ... . because what you -have
o _5_to \do . is, if you’ don't want the student, for example, - ...
. when “missing the ““questiom to be put back to the '
% ' previous. page - - maybé you want him to be put back to
_three pagES ago -.then you have to go in and have to be - .
able to .make - changes “in that program. You can alsof R
‘rlnclude ‘graf ics . 'so, instead - of puttlng a text on, a
_page,. you just leave it blank and" then, later on, you,‘
- go lnto the . .program and, at that . p01nt, you tell ‘the
computer to draw some graphlcs -on the screen. So.you
‘have fto ' be more than somewhat knowledgeaﬁle about the

programming. There are some fairly complicated thlngs Sk
‘there 'so it's ,certlnly nok for thernovice .user. - It. ="
.~ would - be for someone who is heav1ly 1nto computer Q@e '
L [#28 247] '
. A 3
fujthemneed for knowledge of 1nstruct10nal desrgn was present L

v

for all appllcatkons and 1n%}uded

- a background in programmed &earnlng,. : o : . t
- I didn' t have too mhch trouble settlng ‘that up with my
- experlence “with., the UNIPACS in'the first place’. That
o is another pertinent thing, I thlnk¢ﬂ£or anybody who is
.-going  to. write thlS . material. Before they start.

o -wrltlng for a computer, they should get good at wrlttng‘
“tutorials in, general—“' which ‘I had that previpus
" experience. The only change I had to make was in how

* to put this*® into. BASIC.language for the computer to :

- undenstand ‘that is all. [#43:656)] . ‘ c T

v

- %ppllcatlon of learnlng theory’ to the program,

You really _should invest some tlme in either
instructional 'design, and come . up with a mold .or a’
pot - model that ' works and then a y it, ,or start to get
o creatlvev, ‘and either one. It depends on the teacher's
resources and energy and context, but it is valuable in
the tutorlal thing. The ones that really work are the ?
. ?nes- that you - do w;;l from a desxgn poxnt of v1ew '
#37:532] S : : : '

L



ii- and to the requlrements of the student pogplatlon.

,i[The students] want changes. For example, the fouréf&f
' They'll want more reinforcement and -they'll .want -

125

P
“

shorter ~ blocks - they'w1ll want many more sub-unlts i sy

there. - Fives: and’ sixes ténd to want -to persist longer s
S - they ‘don’'t. need the’ bells and whistles: asigtch - .80
h

[the teachers] will want some control over-t They .

- want control ‘over ' sound-, character styles and sets
. aren't - important to: flves -and sixes as they are to

I fours f‘that type of input. and/or control _[#37 7321

leferences between the knowledge requlred b§ the

teachers and the students were preSent whére

- D securlty requlrements were ev1dent

-\"

-They don't glve permlsSLOn for ﬁﬁds to use- the phone or.;u.
. even. know the phone  number

or the code. The kids: "
weren t allowed to know those thlngs. I believe that

‘was. .schoel board rules. I'd have. tjﬁﬁhone it all up

and hook 1t up for them. [#43 5. 8]

- - and the tutorlal had a management component

&

‘The" only real added sophlstlcatlon was‘ perhaps ‘a

manager -and a score program that the teacher would be

'“¥.segregated from’ the . student . oh and that is all.

‘fromta LA-36 telet e‘terminal to a mainframe, an IBM PC, a

[#37 744 _ )

e
,_‘..‘V

"The'hardware that was used for the tutorials)varied

”{',Commodore 8032, to the most common Apple II mlcrocomputer.

:“‘Although the*computer‘was frequently selected because

';of prov1nc1al support for courseware, there were features

about the pgrmpherals that caused the teachers to prefer B

b

'aspec1frc requlrements such as

"j— the number 0 ﬁmachlnes,vq

I

I think 1f I hag thirty students, only abOut a thlrd of
them at ‘any one time would be gbing onto-, be working
on something like that else- They,would have, first of
ali, other things 'that I would have assigned - they
would have te accompllsh those too.' The tlme wghL§ be'!



y

" the computer

C - 1nput dev1ces,

a factor. . O‘her have only a" very 11m1ted xnterest 1n"'~
£ r their method ©Of- learnlng,‘they mlght

/-0 e other mode,,[#43 17. 3}

/ o fac111tate resource sharlng"

prefer to us

to unplug thiﬁ,one, roll 1t ddwn and we

l'

S will share/ thdt with’ kindergagtent [43727621%

.a;.h"‘— the selectlon of a\spéc1flc type of monltor,"-

. last. year,, that resolutlon—W1se, is really excellent‘i;o-
" and color-WLse/ls excellent as well. - We traditlonally*"ﬂ

have been. get ing -Amdec-and’ Panasonlc ‘but I“d say this’ -
‘.newtvone hasg".

e

We ve . got an NEC monltor,,ﬁ small one, 1ately, in the

ot some good thirngs about: 4t. Theé Apple

" III green - sgreen welve got-,. I wouldn® t.say there is

.a teletype terminal or a vlde0<scré§5’w

v

‘paper you went through. ' That .one of the proble'
-Every response, 1nput and. output, "wa’s always on that

much real dlf erence, there,-lf it is adjusted properly.
Yes, we've /‘been. that route [u51ng black and white
telev151on ] © Not- great.. You get- so. much bleedlng and .
ch poor::general characterlstlcs that. it~ 1s -not
allstlcally "of  value to us_to go. that route. There.
is .times + it's almost _essentlal when you are deallng-m
w1th a large group of kids so you- make ‘that trade- off o
regrettably< - "far as graphlcs goes, though, it is
not good. [#37: 271] ' : B :

PR

= and, for teachers using a main frgme, the‘decisidn tbpuse

B4

One,nof the"problems there/: | sxmply the" volume

/. Other than that, there Wasn't any major probleh..
One of the nice thlngs about it, was that the ﬁtudents

. could keep the hard- copy and that. happened very often. /- .
. Because it :was hardcopv, ents would simply take the /-
pile of paper ~ and. they «could, ont  -their own, rea

" through all the 1nstructlons 50 it 'was a-set of- note”il
,that they effegtively got which was one of 'the positiye

equlpment because of malntenance contracts

“features of it. That's right,.it's all there plus. the
‘questions that they had trxed so ‘they had ten or twedve,
questlons that they could-. always, perhaps, just go. ack
in terms of rev1ew1ng. [#44 999]

]

The teachers had mlnlmal *nvolvement 1n serv1c1n “the

We are all under contract so 1 don't have to'fool w1th




.\,v

gy malntenance at all which is. nlce.. T Just wouldn't have.‘
“the time -and’ I 'really don't\have the inc¢lination or -
B 1nterest..- ol have
., maintenance problems.,; o
‘have been . solved in the_matter of -an hour-or an hour .

- comes back flxed.» .Easy, - It has only been a matter of
+chips+- and’ the odd keyboard problem, but that is it,
o nothing -else.’ . We don't-even bother" with- dlagnostlc

*'cards or. anythlng ‘else. They would be easy to get: and

‘easy  to do -~ but® we : just don't f¥el that .we ‘have’ “the "
need. We havewidentified the budget. We’ would rather
~5pend out tlme elsewhere. [#37;750J Lot

6. ) : [
S ) ‘ ‘

but when operatlng from a malnfraggl ocCasiohally .
B L . [ BN . T

experlenced los% of the program.

'The only problem that was more, severe than that was. thei”"

mainframe * would - be- "down. when. you wanted to useé it to

"warning. Oh,. you would be working away and they ‘would
interrupt with a little message on the screen that the

mainframe - would be down between 2 and . 5 today and thls:_'j:?

B was at 1 o cloEk [#43 345]

'>’Demonstratlons of the: courseware ;or. authorlng programs

>

’; were the chlef means of 1ntroduc1ng the teachers to pOSSlble

programs." ' ,v‘

AThere is always the Clekring House - they oversee’ the
“listing and they ‘evaluate  it. Number two is my own
colleagues 'in different .schools who have used it.

Third .is . conferences and the venddrs having some more =

kinds of programs for displaying.: Thea I have a chance
to use it and see .how ‘does ‘the prggram work and whether
~ it is ’meetlng my needs, the student's needs, and the
current currigllum and my exp Eh@}ons— what I expect
-to. get. . Very satlsfactory That - is ~my biggest
,source—,ioroexchanglng materla L#Q7 762] T .

_ The aﬂthorlng Systems.werexgurchased from local

suppllers and the completed tutéglal program came from a-

L

varlety of software flrms adver6151ng 1n brochures. _One

L

éry ;- low —incidence’ oﬁ~f
we have had, generally, -

»,and.- a- half ‘The computer goes over, gets dlagnosed,fV

printout. They. WOuld be down.at 1nconven1ent tlmes alquf.,
3. of 'the time-, sometimes without warning, sometimes with™:v



ifdlfflculty experlenced by teachers who are shopplng through

' abrochures lS that of rece1v1ng for evaluatlon the program.

..

I get .a lot of catalogue materlal in that is relevant"'

to teaching and course: materlals with the computer., In

‘the past, we have applled for ‘and written away and - -
received. some - preview - material. = . .+« There is. a-. .
'y - guarantee . that if you. don't want the program, you send’.
- .it ‘back and your ‘money-is refunded- .but there is such .’
ar hassle ‘as. you are -aware.in ‘the educatlonal ‘system-;". .

"~ - a$ I 'am sure there aré .in' other. places-, with
vpresentlng that ‘money f;rst ~and’ then' getting nlt

returned®” ~and all ‘the bookkeeplng = and- accounting

f.procedures you have to go through so ‘that -is 'becoming a

_Yeal- problem in terms of gettlng access to some of

fthesg‘programs.“[#42 2. 8]

P

i) .

f developlng a program. nghest on the llSt were

e )

- thelr personal llmltatlons of avallable tlme and patlence,;'

~

: )/: . "the number«one resource-that I would have to look at -
R ’“t;me g write &his’ program._[#43 12. 6] SR '

_= the dlrectlng of the prqgram to achleve aCCeptable

ob]ecthes,:- <

.4‘- v

v_.My objectlves are ‘the’ second parameter I have to look
- at-, is what are: ‘my objec¢tives for the’lesson or unit?

bﬁg “\;'tl look at my oljectives afid then try to write somethlng-d"

-« .- that would Jaccomplish those objectlves.., . You. can

Sonsoget the contgnt obgecklves from the: commerc1al programs ,

.. .but- the process o ]ectlves have to be-‘hand-made. ... .:
>+ .I -don't see me “using commercial- bUllt programs oOr. .
- tutorials . very much, ever._ I think,you have“to de51gn"

o A3 o St . L
”v}//)‘rhe teachers'who had developed thelr own tutorlal . 'f:

'-l.prbgrams were: generous w1th crlterla that they con51der wHén

"”3'3hf’"QF1rst ‘of .all, I would have" to. consxder whether T had.f
- . the time -to ,even con51der d01ng it. ¥ .:That would be

something that ig- ‘suitable. for- your.personal biases and»;hfﬁ
e ~job3ect1ves. The only one way- to- do’ that " properly-is .to. :

Wr¥ite - it youbself.. .+ .+l would think the ultlmateJ'“

o o best program "would® be wrltten by- the.teacher who was
WY trylng to. use 1t} [#43 12.71 - ﬂ‘. .

N

‘ : . o
= the pdtentlal to create and formatlvely evaluate a C




proqram, B S R

'I~ thlnk tlme to see. bow the kldS react is 1mportant -

~what types ~of - hlngs the kids would say. "This woulaf

. +.be ugeful if yo would stop it here and: dlsplay this.
... This would be -useful. ‘I think that is necessary.
. [#18:12.1]1 Jl,« S '

- the usefulness of the completea'tutorlal program,

: Another thlng that would govern that is g01ng to be how
) +, much we are "tgoing. to use\ltk Are we going to. use it -
within = the school? . If. we are, with four physics
teachers,’ 'is it going to be worthwh11e° If I am going .
to be the only one that is.going to use it for one. dayﬁ
out of the year, 1s it that worthwhlle'> [#18:12.47

.

- the recognltron of persOnal styles of teachlng and
learnlng; o R . S . - Q{'
o try to look at differentWapproaches, because we |
\ .belleve' that all studentsa do . not learn in thg’' same
:*'manner-,n and this we don't’ have bullt up. in ever?yunlt .
g but’lt is again something th we ‘are:working to. This O
is- where the Super RPflot, I thlnk,'w111 come’ in and is.
.why we purchased 1t..[#45 6 5]

L S

ar— and the balance betwizn the loglc and the lOngthS of
. ,\v ' Lt
branchlng in- tutorlal s T

. "I‘ have trled to write w1th branchlng but that, I found
- very difficult - it' s just a matter of: ‘how:big the tree I
becomes. - How far ~do you ‘' keep branch1ng° ‘And the
problem ‘is _then-A;O< try = and eventually come baek to

. where you 'want to  go, otherwisey  this thlng just

becomes. colossal. So I found the: easiest® was, ‘you ask oo
‘a question, the student responds. If it's not- correct,u,
‘tell him it's not: rlght and try again. And usually I

. terminate after ~two: responses - if it's incofrect, T

- will -then  come-back:and say, bThlS is what the answer
is. | Let' s £ry. another one. and go- to another
question-. .. ... I can see the logics of branching but

| "I just find ‘that " it's very, very dlf‘lcult #hing to
'work with. [#44:1101] BT ‘

Vlrtually every teacher had developed crlterla by which
tutorlal programs were evaluated The lrst deC151on by

- teachers was whether to use self authored orograms Qr ;to use

.‘\.
[ L



*,'—.-.'- e LT . s

‘gcommerc1ally developed programs. Features that affected 1“f_
_thls dec1sron 1hcluded the capablllty of dlrectly

controlllng varlous charactexlstlcs of the program that the ';
. . :‘ S ) o
students would use.';_~ s -fnj? ‘ C . R
' ,[Super. pifot's] real strengths are ‘that, being an
authorlng language,. it gives us. the freedom to design:
our’ own, vefy simply, @ and w1th relatLVel§ mlnlmal-
. requlrements ~up ~ front - in termsl.'of knOW1ng
‘~sophlst1cated language: iand programming skills. Its
advantages are fiumerous in that regard. That is one of
A the  reasons wRy we have elected to -go' that way.
[#37:024] ‘ B

.-'
SN !

If a deCL51on had en made to use. prepared programs,
the necessity for evaluatlon was apparent '\_" , f
o ﬁ_»I"Would suggest_to»ths%ieacher who was ‘going ko use it-:

"for_ the- first time, at -they preview it before they_

.use: it.’ -Guard yourself’ and know what the program
.~ allows.. -What the materials, is. ~If the.material is
po concurrent .with the curriculum. If the- difficult
& ilevel in ‘the questlons is to a standard— ;- up to your’

'-expec(atlons. s+ .« I woulditell allﬁthe teachers to
swatch ' But because sometimes . .the program may not- turn
- out the way . you want it. You must bemyery cay@ful,
opreV:Lew it and find out  if the prodram is lin arly .
,arrahged, if it - is . menu- drlven, how many’ questions
~there “are;,  ddes it maintain. the manageitent systems
“there, . i .- if the -student ’'has controel over the
devedoplﬁg -and manlpulatlons,'for whethe,;You control

- thex management system, whether you cag ad, out the
' answers. [#27 820] - oA & .

KOS ; i
I8! , . ' . - g

. and produced a list of" crrtenla used tos evaluate these

programs that was exten51ve and 1nclgged ;

v— the appeal of- the program to the students and the quallty\

" of the performance of the program when used‘ . j,' T
- I flnd that the klds are too awed wath the games ‘idea -~

7'“, if you- don’ ‘t.-have’ somethrng graphlc and “you’ have a: lot
of pages ‘of- text, and: lt is not . in color -and ‘stuff Iike

that+, you ‘krow, one -of the bare; : very obviaus type 5Tf-f

;facts‘ of programmlng- , "It has got to be filash,’ bam,
.whiz, bang or else‘the kldS don' t want to 51t in. front

-
B . .'»- 8 - - - . L . < .
) Lo : N l’A !

A N A &



‘ 2 s
chf.a machlne;and pressé,‘[#lS:Z;OI , - )

B N v .A '... , ) ' . . v * .? . . -
B - the fac111ty for both‘student and teacher control overfthe‘_y<ﬁg
'UQ%' program, - ,);jf" _"‘f' _\’7‘_ 3'r. 'f T

%gg‘— It would ask them""Do you want to do thls part or do c
you want to skip it?" . V. Then it started right off,. ,

%%% "Do. you want to.do the wh thlng or. do you-want -to. -
just look ‘dhead on . the aerd@dc resplratlon°" If they -
‘wanted to do- -everythlng, they would start off in the :
-anaeroblc resplratlon. If they. dec1ded they wanted to & %
leave.‘at -any tlmg,.they had an optlon to leave and.go .
: to aerobic - nesplfatlon ‘or go- to the end at any’ time. -
.S they ‘had ~ optlons. "If it was too easy, ‘they would *
: ,fsklp parts.':They could dOrlt two or three times but go'
: to a drfferent part each tlme. [#43 155] ’

~—-and the usefulness or capac1ty of - the program to meet a
variety of learnlng srtuatlons. R

"We have applled for. and wrltten away and recelved some,;

‘preview materlals.,w' We have looked® at some of Fhose

things ;—f_most of ‘which we £ind is not’ dlrectly

, 'appllcable elther tp the currlculum ‘the’ way we present
SR "flt in “Alberta or . doesn't: agaln match our partlcular .

style 1n teachlng [#42 2. 81. .

B

”Gﬂn ‘ The 1ntroductlon to! tutorlal programs frequently began

e
‘e

‘tAfter the'exposure to thlS use of computers, ‘the actual

N : entry by. the teacher and the class had three stages, ’7/

o~

S - the screenlng of the program,

- the resolutlon of the "Walt or go" dllemma of a buyer,
So felt, rather than constantly searoh and acqulre
and search .and  acquire, and'wait for the evaluative
proéess to run its course in . the. -science area, it was
‘easier . for -us . to meet our specxflc focussed needs at.
“the* time to- author very short Super Pilot/programs. . .
. We came across Apple Pilot, ,realized {that there was
another . newer .and. . more sophlstlcated ersion coming

| & o , o e
T SRR

U



- [4#43:098]1 ' 7'~¥, R i B :
R * Fewer dlfflcultles weﬁe exPerlenCed by teachers who-
used an‘authorlng program than by those who trsed a .; e e

T the famlllarlzatlon of the teacher w1th the operatlon of

“*aVailable'aandhfuaitedjrseVen months't0gfinallynget~ittnu

[#37 024]

the progran‘ ﬁu

' s

T ba51cally worked throu: the tutor1a1 and then worked'
. throygh “the ~ manuals,. devetl _
bagsicmlly canned, -went . back, re-evaluated them, had

\them ‘evaluated throudgh’ our evaluatlon process to learn - L

~ things’ there.; Investlng about a month - ‘and a half

’1n that process . ._..during the school year.' . It~{~5f
is ‘a -very. ‘focussed thing. .- There will be tlmes atr
schrool .whem I'1l have -intense times but “%Ft of thei, '

'_tlme, 1t 1s€§h my own. after SChool [#37 137

- and the tegratlon of the tutorlal w1th the normal class ‘ff'

program. _ .

When students used the, computer under me,llt waé‘always‘e.:

as -a review goyou had ‘taken the stuff already, whether
it was a-drgi‘ 1n chemlstry or a tutorlal ‘if blology kS

programmxng language, such as BASIC The teachers had to'
e , . i

e'determine the extent of branchlng to be prov1ded for thev
‘studeénts - “E '.j ” 'f. .

[Superv Pllot} ‘has  that capablllty, it lS a matter of

whether .or hnot we have got -the strength and energy to,,

' get all, of that in there that thorpoughly. Generally,
we will - limit ourselves to one or two: remedlal branches-
on a partlcular segment of . a lesson. [#37 485]

T and cope w1th the achlevement of quallty graphlcs usrng an
authorlng language '\\/ . L ‘. h-. : .

p

[Tf 1 had time, 1 I would create some tutorlals ln it on .

some aspects of science to begin with because that's my
area - -  it. could be Math although Math would be more

" successfully on. _screen, Yg
ifto a graphlcs mode rather

pretty well need to ‘go

ped some lessons that. were ' .

o difficult, using:: IBIS becayse/really to present Math~;r‘

han a prlnt mode to drawﬁf"




teachers was of hoth an formal and an lnformal nature.. onya“,

most formal ba51s,

) 3things properly—? you have ‘to: exlt the program, create I

. Lyour: own ‘graphics “and" ~then " you  tell .the: program,_ﬁzi“”

" "instead- of looklng for-a text page, to. go’ ‘and’ ‘gét--the .

o grapthS you' created soit's actually ‘a separate part’”
s 4from the program [#28 279] _

LI

The support system in place for the beneflt of the_y

I S

”5;'5— an academlc class prov1ded guldellnes,f‘

A

~.and llked ‘what.’ he was seeing..and
. from it and €6 he: decrded, "WETI“/ze'
it is reasonably priced.” and he felt he
:of it. [#42 3. ll] A}gywﬁﬁ

:”:your dpproa

"I think the

must ~have nput, you must make it ‘interesting and vary

~

;dld groups of teachers formed to eval ate software,

o~

use - in, class.g .He tried it Wwith a couple of students

1 buy . this one,
could make use

. Lo
< <

although other 1nformal assoc1atlons were

ﬁj— created by the 1nd1v1dual teachers,

[

. ‘We are startlng to basrcally form a group of peopfb at

different centres’that we-know we can get ahold of -and
‘all * have certaln levels of expertlse It has been a:’ -
'valuable thlng [#37:1541 T \;~: N -

»»formed through contacts in the school system

e

'jThe chemlstry fellow took: a great interest in computers

‘class gave ‘us the general format - that you‘

. hes,; "and-’ stuff like that. I think that was.

'-good._'That was good. bread and butter stuff. As far as
the' - actual: mechanlsm as to: what to:. do when this didn't
-_work,, that ‘'was “harder.- ‘because - thl

$b .assistant was
:spread too thlnly [#18 14 .107] R RN

‘y¢He is 'our main blology man, and he had- access to somef
-...of .the" materlals ‘that they have sent him from the.
. Department of Ed-, . . . so he had looked at some of
‘the  materials that they've presented and so he knows
'what to look for. and how evaluation-, and so he has had
Coa look at 'some. of the programs for me and. wlth me, and
.this was:one- that: he felt . that he probably could put to -

t he was getting -

while they ‘were here and started’ d01nq some tutorials =

‘and then ‘we- got - the . people: from the ' school board- to
come . out and glve .an rnserv1ce on’ BASIC program and we -

y e



g

+

guess, about  five . nights  of inservice. -

In additionﬁto’the‘aBOVe soUrces of'general support; :

"addltlonal spec1f1c a551stance for clearly 1dent1f1ed

problems was regelved from a varlety of sources 1nclud1ng

i

v—vcommerc1a1 software suppllers S #

_ ~.I've only really had one th t didn't prov1de me anyfbf7
P . kind of overt satisfaction in the process.of ‘evaluating
- " their .instrument-, only [soffware- 'suppller] company
‘that just,walg t terribly willihg and interested. -Most
of - them have been more than w1lllng to help [#37: 154]

- and manuals de51gned to ald otherrusers. Vg
.He made 'up a program so that the Phys Ed. teachers
"could g,c/ame and use it without asking him all of the

time. He had a booklet-, just a few sheets of paper \uf
and in tructlons on how to log-in. [#43 276] o

‘ Only two llmltatlons on good scrence teachlng were
~noted by the-teachers. Uncertalnty was expressed about the

caoac1ty of a, tutorlal to respond to' T “_ o

© - various learnlng SLtuatlons

I don t think. the computer igra teacher substltute 1n-*

any case whatsoeyer. I think you can- respcnﬁ ‘to. the"”'”“

students much better than the computer” can ’b mattery
Fow: many. branchlng routines. you: dve;
the. word ‘wrong,:-the' computer::” won Yt take it. ] -
“mispronounces. ity you '11 *nderstand.-@;q[; I thln thef
face to face, to me, 15 t e - best way [#18 13 11],

‘.rP'Varrous learnlng styles,',ﬂ*viﬁff

"dfi,_'Some. kldS tend to: be boox type klds s Other klds want‘

~that context on. the computer ‘and. do better because of,hj

B R “Not al of - them. are- totally posrtlve w;th it. .
.- Some of “them...te d/ to. flnd it imposing a little® grt’
usomeu~oﬁ .them. aren t-, are not 1ntlm1dated by : lt but

- Somet s Of: them don't:find it fits their style.  The more <.

n'ngsual kl& deflnltely grows:
ch j® who ks ‘a-silent’ reade'ﬁat hlS own pace.,’.

“fﬁ;speed reader tends to be frustrated a llttle blt

-
._1._

ith it much better ‘than: a’.
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A

AA chlld who reads very'well and ‘at. a very hlgh rate andg

_gcomprehends tends to: .find, often, the“page - turnlng a .,

hnulsance ‘and too slow, so they,do complaln. It is done_

_on‘a frame scrolling b sis and the kid-. It\a done in
e high res'now, done with a graphlcs speed“that ‘is pretty
Sv--~51gn1f1cant1y reasonable, I find, but the. klds percelve;'
’ -’FQLt s too slow or too monotonous.. 437 388] N

- and the decreased personal contact,between the teacher'andh
.

. the student .“' ifi 'fa l..h. h‘:'n:'a .'Th. 'e_'hh.

The prlce that is being lost to us teachers iggbeing.
able to ‘bé. in. contact ' with the child when t are’
“[using " the program ] We don't have that opportunlty
very eften: I'm sure the lessons could develop better
'if we had a better opportunlty to do- that-, both as an .
author and as a teacher, to see .the’ effectlveness of
them. That's onekweakneSS., It does remove the child
~at ‘times <and it/ doesn't allow us to interject, at -
.-times,  our 'pers@pality into' it. Some: teachers would
~definitely  want® moré ~of. a personality into: that
“instruction " than the computer’situatlon'allows them o
W : )
,-!

The major roles present for the teacher u51ng a
>-,computer, apart from that of teacher as student learnlng g

‘hnew'sklll as a user of tutorlals,'were relateﬁ to-the'

B
d1Ver51f1catlon of aapﬁ@itles w1th1n the classroom

I‘ glve, time for them‘ to work on- thglr labs and do

‘tutorial ' materials and .so on .and I go from group to
" .group . and' tdlk * to them® and help them. . . . I Jjusk
(¥®. found tHat whenever there is a whole 'lot of options, '
. some kids’ ,choose one, some kids choose another. They

rotate themselves over a perlod of time. [#43 656] . -

“

These act1v1t1es requlred the teacher to

: approve approprtate student act1v1t1es,:‘

R

—'prescrlbe &

That is the time when, glven,those 01rcumstances, the
. Chlld can 'say, -"1 have a half-hour block that I need
\for the ,computers.' It is acceptable for me to gc dhd
use them?" "Yes." . . . Theprkids are pretty-, " the 4,
.5, .and 65, now that they are literate, are quite aware -
and quite demandlng of their time and they want it. so
they will. seek 1t - they seek it actlvely . They have- a

"

N



e

.,+

L~

’*roster schedule and they elther have thelr a551gned
~wt1me which is- deflnltlve assigned-lab time or they have-
LAl ,guantlty‘ of fle§1ble tlme that goes up for grabs.
f"'!P*"[#37 327] B c. . v

O

= and accommodate other teachers or thelr students.

.Slnce then, we have become MOre flex ble and we have
. structured their situatton now S0 hat, if  there is
another ‘release time during the week, they will either
4. utilize the computer “in their classroom or they w111
. come into my classroom and utijize one. of the two that
~+is’ in-there for . their half hou blocks durlng the day
[#37 310] ~‘}y' : :

E9 4 P
h : . .<"‘

iy

' The dlver51f1ed\learn1ng env1ronment and 1ts resultant

“'movement of students and other act1v1t1es w1th1n the school,

Lo ~

. 'Being in .an open area, you ‘are used: to noise all the

- time.. ., . 4 In this school, . . .%e still have the
open area and we 3re all-, there're four classes going

on  at —once here%sometimes, teaching there, here, . the
‘lab' going - on oVer-here, aié at the same time in this

one room.s - . « -Th s some. teachers that can't ..
‘handle “that; they are gone in no time. Others,. it is

.. no problem._ ‘And " I've.been here eight years, it does Rt

* bother me any. - It took a while to get-. usedﬁto.

‘[#43:302] S :

.
. was, for a: teacher who lS accustomed to worklng 1n thlS.

2,

atmosghere, not a matter of concern.

S ] I «

¥

"I don' t think that there-has been much change in my

role. ,aes Loam: ‘'still ‘being a faé111tator, and that is my
basic role. [#43: 656] .

. S ) : . ‘ .

The teachers who had developed or used tutorials voiced

Lty - ?

concerns about’ issues that hafﬂnot beer :included in the?

schedule of questlons. Th'se other dlmenSLOns of using

4tutor1als ‘were

7:5 i
L v .
vk C o

w the de51rab111ty of‘coooeratlve development of tutorlalsyfs

e : "y;'.,f{?ﬂ-'Vf’ '¥3*? ,yT‘JZ
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‘view. also°

o ompare- [#37 444] / R ,v
/ . :. ' / . e o N
efa, ~the claryflcatlon of the level of rlék to health
o i / . /~ Q. ,
B . oo e - :
s he students. i..f,'f, ﬂ*?/;” P

ZThe back of - my - mlnd 153always saylng;-"You ve .

Zproblem of computers as much as: they should [#18

4 g o T fh'."g.di§ff;\;j{ =‘t>ig:J;:
’ :". f_4fv B o 2
b L : R2 N U o R
‘Drill and Practlce Malntenance of ba51'>§kills_was§0ne{
of the four most commbn uses for computers yhthe e -

. ‘y

'ﬁ'questlonnalre respondents Wlth a qoderatefle el of both

. three- hours‘in front/ of theiset., -Is At [safge?]" _
© I:“don't .‘think* technology is: addressxng the radlatlon
28.2] .

S N oy B %;37"
% ft),L , ~'Q?fhdﬁiséﬂf”jf, o E ' x 'f”
L Soonér'gmr later;. it woul&’be a’he!Ethy thlngp 1 thank,...
e - "to ‘'get’ an- authoring g language ol & situation where:.
i":f-y{lessons are/ -being . d4geloped:. by e;thes a’ cooperatmve
S f;small .group/or by a-. group of" 1nd1v1duals that have '‘both .
_.the techejcal end’ -of . thing® understood, in terms: of:
”1nstruct1 al- -de51gn,; but also havzng the 'content
*Jknowledgef:[#37 485] : :ﬁ , | T
“”;- the 1mportuice of a: crltlcél evaluatron of the
A effectlve'ess of tutorlals,. 4 ?,» A o ' ;%7
. IE ygu are golng to use tutor}als, you have to flrst
R . say,-“”What concrete .evidence am I g01ng to have that}“;
JL thls.ls a good method°" [#18 16 il L 'y/ ;-
: how do 'we'’ gauge the return from the Chlld s’ p01nt7f

How effective really l@/lt7 Untll wegﬁ_ﬁ,.
. som& - better data or’some hagder data on-it-,’ S
"\ffectlveness “‘and . get / to;. relatlveiy objectlvelyﬂfﬂugg

1t £

of

spent_g.“

. experlence (medlan_é l) and potentlal for future use (medran

-¥Q‘.of ccmputer a551sted lnStructlon.'

= 2 ) Durlng the- 1ntg£23ews,_nlne teaghers descrlbed,

f'varylng degrees of detall, thelr experlences w1th thlS

1n

form




‘rule to gulde the students to the answer, or practlce,,where (
' e

a well- deflned rule was followed,‘ e programs used by the

1nterVLewed sc1en;e teachers requlred only plug in and

| turn-on operatlon. In- addltlon to lsolated and unfortunate

’."mlshaps encountered whlle unplugglng perlpherals from the

computer whlle the power was on for both unlts, other

a technrcal knowledge was requlred, and not descrlbed 1n the
R manuals, when changlng programs in the CBM 8032 or changlng

the case of characters to be pn;nted R “_*J--vvl ;

/o e B 4

Students,’ln one 1nstance, usrﬁg a paubern created by a-
'fp teacher for use by other SC1ence teachers at a school, had
crea‘Eed a drlll and practlce program as an end of — #ourse

- u
‘ act1v1ty. No dlfferenCes between teacher and students were

A

| thus seen 1n the progxammlng knowledge of u51ng BASIC to | 2
. wrrte a drlll and practlce program. .Although the program .
. was of educatlon%l Value to the student autﬁors,'no
~ judgement was glven of the educatlonal merlt for subsequent
“L{, users of\thls s%?;\nt prouced program

ngﬂ;_ff:,:,‘;The school computer used for drlll and practlce were.

Apple I, PET, ‘and CBM 8032 ST R (

}Q%w,Concerns that surfaced that have lmpllcatlons for

'*f}¢£;cha51ng computers 1ncluded o

“‘—-the need E\r the computer to ‘be selected on the basrs of

) machlne spec1f1c software that is sultable and avall:ble,
| L the beneflts of hav1ng a: 51ngle exten51ve system

oot -

'wgw_ "p throughout the school for: portablllty of programs,_‘




al

N

-

~
N

© . e

. . .- . L '.
- the requlrementﬂof access by academic classes to the

ns P N . " . ‘
school s computers, and . . e, e
v o . ;

.\"— the support by a repalr £ 01ilty, whether a local dealer

' \
o or d;strlct sponsored _w1th a stake in: mlnlmlzlng ’Q@

down—tlme and’ service costs. e

ed® . A

v Malntenance, 1ncludrng cleanlng prlnters and repairing.

~ i

'1dlsk drives, : had been prov1ded both by a technlcally w1lllng

~

and manual gulded teacher and the dealer »who had orlglngily .

'supplled the computers.

;.-\ . _— . 'l . ..
[ N
~
o .
Y w

‘ReadihgfperiodiCals and promotional literature appearéd

4 .
B -

, to be the ma;n method for achlev1ng teacher knowledge about.
'avallable programs. fhe revxews of currently available

'.software 1n a. varlety of perlodlcals, 1nclud1ng TORPET,

Creatlve Computlng, Compute,'etc., needed however, tozbe

read with reserVations about:theﬁthoroughness of the report.

tCurrent reviews, I think, although I am not too sure

¢ ‘how much they tell me because you don't know anything’

-about -the reviewer and his or her blases in this whole
learnlng thing. {#13 9 6]

Other sources of 1nﬁormatlon about computer programs

ulncluded

flyers sent by supply houses,_‘:ﬂ“ , .

S = revlews about,'and personal lnspectlon of, software

. . . R 7 T
.lrecommended, 5y the provinc1al ClearlngHouse, and’

- browSingﬁamongst‘the dlsplays, 1nclud1hg PLATO, at

‘s a

-conferences. A:3
The sourceeof “the actual programs prev1ewed or used

. . . . A .



S— came‘trom. ‘ | - o

- exchanges)w1th frlends or assocxates,

- .publlc domaln bat of programs supplled by dealers or by

‘users' groups, ;‘°

- commercial- supply houses, €.9., Merlan SC1ent1f1c, and,.-
L Y :9,rarely, as loans from local software dealers.-
The factor whlch domlnated any consrderatlon of

”development, rev;51on, or 1mplementat10n of a drlll and

- o

4m‘-ﬂ”pract1ce program was ‘the tlme that could be glven by the
-teacher wlth a second factor belng the provision" of an alde

i_to functlon as a human "flle server" for one program used at

~sixteen computers.

. -
»

The‘interyiewed teachers, learning from their'use of

'ﬁV'programs from a variety of sources, indicated that they

would prefer using programs that 1ncluded
branchlng to dlfflculty levels of questlons or concepts

. 4
. dependent on the student's achievement 'in the program,.

’

- an‘option for the teac¢her to revise the wording of the

questibns;and answers, g
. L

- teacher control over‘the subsections to-be selected in the

‘}ftxyreVLew from the major concept covered by the program, and

S xelnforcement routlnes that reward performance rather than
t!'

5 was quite interesting~ except-. Here'WeWWere, there
ﬂe four or five educators, some of the adm&plstrators
%% well, involved in this demonstration and everyone's
’ 1mit1al reaction was, "I wonder what happens when those .
guys-, those.fhings, get you when they come down?" ' SO
the immediate reaction to this was® to make errors-to

.
o~



: ‘see»_ whét'- would happen.. ',I' found that totally;jj
- distressing.. So. we looked at it and then: we went, away.
‘It was lovely- color and everythlng else, but the whole:
,~ob3ect1vej of the exer01se ~seemed  to me in reverse.’ .’
‘[#13 &.3] ' - U T e T

R

The 1nterv1ewed teachers began.con51der1ng usxng thelr h
computers for drlll and practlce because | . |

.= there: were many models commonly avallable as publlc domaln

"'"freeware" and | |

- for motlvatlon of students and varlety 1n ‘the. lesson:.
.dne’ of . the' thlngs that I ve always felt is thaé?the
more Varied you.can make your lesson, -the better. This
was a way of varying it, addlng a motivator. And drill

. is one of the more borj thlngs 'you can do .in llfe, SO

that is where I started from. [#13:387]
The varled ways that the teachers began uSLng whe 3

_computer for drill and practlce 1ncluled'

concerns about the program and computer that would be used
for the exerc1ses, 1nclud1ngL «» 7 |

;— learnlng BASIC so that programs Zould be bullt for the

’ content that the teacher had selected for rev1ew,

.‘; deSLgnlng a framework into Wthh locaL questlons and
answers could be embedded, | .

- bulldlng a bank of subject spec1£1c questlons and answers,
lncludlng using flnaléor unit ‘exam questlons and one ofhﬂ’
the multlple_ch01ce alte natlves in a true/false format,,
and' | |

- gatherlng *he equlpment and programs together at

approprlate times and places to enable the students to

e, )



o L
rev:;,ew

and concerns for the students and the learnlng routmnes,si'd

"— estlmatlng the- amount of tlme that should be spent 1n thlsfrj

KN . -~
vx‘ Vo

such as S &. o Q - e,

A L.t LA

'.,.\ .

mode of learnlng,ur' ff_‘f_:.‘:fh_ f'glj_'-*’_j;

2

.— 1dent1fy1ng those students who are 1n neéd of thlS reVLew-

,

act1v1ty, and .
P

{— selectlng the sequence of baSlC skllls for the students tofd

. from .

,.- other teachers in their school system,

B ,;q

i
follow whlle rev;eW1ng

- leflcultles that Were encountered in computerlzlng the“

drlll and practlce exercrses were in "the form of

.'descrlptlve llterature, i

. and were then used ogly occaSLOnally, and

1nadequac1es of the sothare that were not detected in thei=

a computer, teleV1510n, and trolley that Were purchased

g
B u}

1
code or go dlrectly to the . data array where the. answers

5

. were stored (resolved by loadlng and 1mmed1ately remOV1ng

— programmlng manuals or courses offered by

B

:from BASIC to SuperPILOT in which ah author dlSk lS needed

- competent students in the té%cher s’ classes,m.

the dlSk from the drive or by convertlng,the questlons,'

-

for assess to the program code )

The teachers who used drlll and practlce recelved help

]urlsdlctlons, and ’: N T

'students who would’ break out of the program‘and change thet




‘:;”— users' manuals for the computer languages.‘Ym ftﬁf}f*ti

The spec1f1c a551stanoe that the teachers recelved was.. -

1n the nature of programmlng the computer.\w{

Ae

5 ﬁh’-i The only llmltatlon 1dent1f1ed for students who were
iLfﬁusrng a- computerlzed form of drlll and practlce was the
4'>trpropen51ty for 1ncrea51ng the consumptlon of class tlme by

S ey - R
V»thls low—level Sklll bulldlng act1v1ty :-,_q

zﬂ:except for

maklng the computer and/or programs avallable for extra '

.L‘ ‘J.

practlce outsrde class tlme or‘;_}c'”

allowrng students to cOpy the program so that rev1ew couldd

be done at the student s home computer._

PO ;7zitstrubticnal-caming
. ..Program t;;t results 1n¢;w1dners' and'Floser54 was~a use'ofj'

'ii{ffﬂffcomputers that few teécﬁefz in. the study - had experlenced _

. ?(medlan = 0) andttgaéOhad only a low (medlan $~l),perce1vedz

'imhe competltlon 1n a gamlng

)
(ot

level of feasrbllyty ' Only three of the teachers who were
E ;',nglnserV1ewed desdrlbed the knowledge needed by a sc1ence ..~l4
o AR / R
e .iteacher~§o efﬁectlvely use gamlng in thelr classes. )

g? 6;

d,'¢§§IW1nterv1ewed teachers stated that mlnlmal operatlng
sle;

“ s ) *

MY
should be required by teacheﬁ%;andlstudents to

,operate any educatlonal game beyond the fundamental skllls

v
. . N P . N . N . t Ty
. .

‘:.”_3

Vo . . . .
A . . R BN S . i B |
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C- 1nsert1ng the program dlSk or cassette,,rpiﬁ':,r

i R R P

xd- CIOSlng the dls? drlve or cassette door, and L -,y&l,f

No knowledge of programmlng was . deemed requlred by games ;flgs

fﬂldent;fled as- enhanCLng gamlng 1n a classroom 1ncluded

_.-;users,. Lo e 2
A L

v,

h‘1circultry desrgn, and programmlng language,

,;fan attractlve graphlcs presentatlon

Tel

-.",- e ooy

-i' :'—.* S
; o .

. The computers u?é@ for gamlng by the teachers were

‘ R R . SUEE
Color Computer. _ L L e ,_-.“ B g e
. . C o " . L . . ~‘ e . ]
. The characterlstmcs of the computer that were ' I
A oy :

!

»

.= fast performance of'the central proce551ng unit, af”“

. ahr
‘;characterlstlc of the central processrng, electronlc_'

I . - R 4. -

¥
., P

l—‘a stable company for after sales ser&ace and sofware, o

vsupport, and .'f_f ‘w{ ST ~'7;f L/

- for a programmer, a dlalect of BASIC, e.g- "Microsoft

R’that mlnlmlzes dlfflcu&tles translatlng programs from

\( R ‘fl'v e . . o

.*Eeyboard'keyslf,lv

other computefs. _?ﬁf o -

. oThe only malntenance that was descrlbed was the

'freplacement of a keyboard under warranty or the appllcatlon

by -the teacher of alcohol and tuner lubrlcant to stlcky

I . . 1

AL .

L f’m" | |
The common avaLlablllty of games 1n the communlty of

. Ve

s | )
Apple IIs W1th dlsk drlve and -a cassette loaded Radlo Shacké4

= turnlng# on the power sw:Ltch for "computer. .b . A = R

A

&N



h,r%@%f,fy
5;_cf"computer users enables the teachers learnlng about games o

._-.'.‘ X 0.‘ . \
from frlends and assoc1ates 1n casual users’ groups and

"profeSSLOnal spec1alrsts counc115._
VI

The programs that the teachers used came from
".commerc1al software companles,‘contacts made through users'_ﬂ‘;»
'groups, school dlstrlct llcensed dlstrlbutlon of software,

e, g., M E C C.,-publlc domaln 'freeware' or were ertten by
the teacher user. - g;,.u ‘.. | ,,\

The two' factors that res rlcted the lntroductlon of
_'educatlonal games by the 1nterv1emed teachers were

= the lack of funds for purchase and

= the restrlcted avallablllty of tlme for classroom,

:ilnserv1ce, and learnlng tlme. o ~,/n‘ T Iy

The»factor thatuwas the chler-reasonngEithe teachers

5 introducing'variation} 1nclud1ng educatlonal gaming, intO’V .
e R
he classroom act1v1t1es was the 1ncreased attentlon that

W was’' glvon by the students and the enhanced recall of the

- act1v1ty durlng the later dlscuss10ns.
I sense there.s that_concentration,‘interaction and, . .-
Glom!, you got 'em kind of thing.. . Once ‘you've got @
them: at that point, to expand, I thlnk is. qute easy .-
because, then you can always say 1ater on in your
lesson, as. you . go back and review, you could say,
. "Well,  remember -in that Odell  Lakely" and, for some
'+ reason, they - always- say, "¥ea, I remember." Whereas
~ % . before,  you could have had it drawn on the board and
- you ‘say,.. "That - diagram." "Well, which diagram? Oh,
yea, . -that ~ one.™  Forget it,f but = just ‘the  new
-situatione;_[#05:976] Lo o '

.

e - 'f:f~"These users of educatlonal games had complled a. lengthy .

<

llSt of crlterla by whlch they evaluated gamlng progfams for

L

poss;ble 1nclu510n 1nto thelr classroom These criteria
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i‘maln emphases -ﬂr :) 'k\ o

- PR jjyd,;:,;

‘ Y teChnlcal features, such as the i?. ERSPRRE -.ZVQ": fr:t"'ﬁ
- dfperatlon W1thout users lssulng*dmgk\sfgtem or ':i;}‘?“
| z@”grbgrammlng commands, -”ff'fi,_ ?IS:ﬂ;;h”:?.f“‘ f,hfg d
I prov1510n of a HELP optlen or menu, . LSS;;.
.,_hh-;4:€2er cont rol OVéf the- duratlon df lnvoivement in the -
.r}”.td% contest and ’g "aﬁ,” . m;' e ].';

b) pedagoglcal features, such as

ey

- complex tasks requl ing hlgh level mental orocesses”'
.‘;ncludlng'the‘1ntegratlon of skllls or 1nformat1onp'
e'g., Lunar Lander, ; A | ; | | _ | N
i<:\ ‘—'tasks Where opportunlty‘for "development of power was {U.
-{j; vt3h 'present and through self 1mprovement, the student h
' | could reach hlgher status levels, e, g., mov1ng from
o entryileyel:#Sfto mastery level #1 1n\\veedMath, or

'~ ‘events where each contest 1s dlfferent from prev10us
P T

ones resulting‘in'varlety and a. sense of exploratlon of

3 the llmlts of the game s enVLronment

'aspect of gamlng that ellClted many negatlve comments. JThe"/-:
.lnterv1ewed teaoher noted that if this form of negatrve -
relnforcement is prov1ded by the deSLgner/programmer,'f
) J'lnstead of glv1ng no relnforcement for. lncorrect responses,“;

'the novelty is. usually exhausted and soon ceases “to be an .

-
.



G v o :
=-A1ntere§t1§gichQ1ce for ghé&student

~_teachers for classroom use because of 1ack

:,educat&onal merlt were bhosgﬁthat could be cla551fled as lfﬂf"

?1 e., u51ng the game'

-

»

| o A . S _
mwo features that“are fréguently presgnt 1n computer games
. Ty -
.and attract much lnterest but were not advocated by the

.

s e
g» destructlve thrlllers‘oﬁﬁpgg arcade varlety, e g.,pMoon
R ".‘?a.,. X s : . o e X
- Rover, ang R e T

- role-playing fantasies, i.e., Dungeons and Dragons.

T
¥ .

"‘n

:~Thelteachers, in the 1ntroduct10n of a game lnto thelr-

e

'ﬂ classes, had gone through two 1dent1f1ed patterns of use,

Pe
.:‘()"' N ) : _'.- T e "

Y
4

- on a. merlt ba51s, e g.,iaS‘a reward for students who"

-

complete a551gnments, and S _ffV ER l‘l- ~'"?”fu‘}"“

;he later, as an act1v1ty lntegrated w1th other classroom

flor slow,,achlevers or strugglers, an Opportunlty to

';teachers durlng the game playlng 1n the form of

RN for students,au51ng Odell Lake graphrcs to predlct

1The new role of the gamlng gave all students,‘whether fast

'experlence the 1earn1ng pOSSlbllltleS present 1n the game

'-\)"].A . ~\r’. .

act1v1tles and 1n Wthh all students would have a tur_'

and allowed the " teacher an opportunlty to present the
A

.

rather than as a source of entertalnment.

leflcultles were experlenced by both the students and

)

‘using Odell Lake to ldentlfy food chalns amongst flsh, ~” o

e

PR

:computer program ‘as an engaglng source of 1nformat10n, e.g.,,f7

predators solely on the baSlS of the deplcted 51ze of the,abf



R "

o’

- for both—" the problems of Q

L2

'/'students movrng to‘and from the computers, and

4

. -;fngii for a551 tance ln note taklng durlng 1nformatlon

N
. . 'é'
,». ' [] T

f—'access of a 6lass of studeqts to a llmlted number of

computers and ﬂf"*

ﬂ"-

ieval from"he program 'r”iﬁ.f;:,:j__g

”‘.(solved by palrlng of students at the computer )

Y

L A\
. - R

wg'programmlng, and swapplng educataonal games from members of

. Vv

B fteachers. Perlodrcals used by the 1nterV1ewed teachers

'531ncluded Computlng Teacher, Creatlve Computlng, Nlbble, and

th. g ; _ ?
nrfll The pOSSlblllty of games the classroom llmltlng

o

.

recoganed the temptatlon to students to want to stay w1th

'/the gamlng, thus 1ntroduc1ng/extra management or control

-

‘dec;slons“forrthe teacher,

e

. Tl ’ ’ ' -~ ..
. . L .

1dent1f ed 1n thelr roles ‘as teacher, except for mlnor ones

Ly . . L ST

deallng W1th

:. - 1dent1fy1ng the most sultable means of uSéng the computer.

. e T s o i .
- o . . . .

game, i, e.,

The 1nterv1ewed teachers sought asslstan@n ‘erta.rrg, , '

L

For the teachers who were 1nterv1ewed, nbtchanges-Were'»'

f}users‘ groups and hlgh school student% and Computlng Scrence B

effectlve ;éachlng was noted by the 1nterv1ewed teachers who o

g establfshlng a falr rotatlon of students to the computers,,ﬁf

-



':fjéﬂa background of the téacher 1n educatlonal psychology to »f

1classroom act1v1t1es 1ncludé§¢

= as a carrot for completlng a531gnments,
o .

'Q'- as: a source sf informatron for‘exempllfylng lesson

for QUIded d1800very of a sc1ence concept,'e g., uslng‘%
.',,, _ F

worksheet 'to record. data for later ana y51s and
e 'recognltloné“patterns, o o L 'j>
4-'and handllng lncr&sed ﬁla-"‘; " X
3

.

[ jas paftlcipants v the gaml b
5 AN o ST

! A .~'. S A\ﬁ . W % k o "
Other factdrs that the 1nterv1ewed feaﬁvﬂ S 1dentrf/ed

=

o

:;as lnfluenC1ng the probablllty of games enterﬁng-lntoqthelr

S . R

o .
" C e

o >

% the freedom of the student to compete,W1th classmates on
lan’equal baSlS 1n games 1n Wthh qsnevof the students had

: prlor background knowledge, e. g., Odell Lake for students

o w1th mlnlmal actual flshlng experlence,

lrald recognltlon of the forces present ln the gamlng‘ B

-1nteractlons, and

o

“.-"a perceptlon by the teacher that the games port on the

A '. !

[

computer.could be-percelved as,anoth,r;port ;nto the

. computer for the“students’ learningiactiyities

If  you can devx%e your tOplC lnto a game that they re

e

playing, I think 'tHe child will learn 4 -lot better and .

wfa lot.-faster and . this is where the. challenge comes’ inp -

is how can.you take a subject matter and’ present it in’
‘a . challenging way . ’that becomes a game’> I think that .

‘boils down to.simply, "What is teaching?" [#44:895]

t‘F’



‘S‘v

Electronlc éhalkboard (?he use’ by the teachers of th_l..

Lo

??computer as an‘“electronlc chalkboard" r*"overhead"

only three teachers contrlbutbd thelr 1n51gh'

the computer was

determlned by the nature of equlpme‘t used. For'the

51mplest 51tuat10n where a progra is -menu- drlven and a
'51ngle monltor is used, the norpmal bootlng and respondlng to

'menu prompts were requlred £ multlple monltors and/or a

@

laserdlsc is usegys then pl glng 1nterconnect1ng cables lnto

approorlate flttlngs and adjustlng the devices, for optlmum‘

dlSplay becomes a& add d nece551ty. . =

J.

‘aFor-thQ\most part, there was no dlrference between the
Y
leuel/or kind of knowledge of a teacher -user or a ' -
student user, many students used the materlal as . lndependent

learners out51de of class time. The only extra task



.requlred of the teacher?was the SUrvey of the contents of

.._

L]

the laserdlsc prlor to class to 1dent1fy, and enter 1nto the '

program, the locatlon of spéé*flc frames and sequences for

v et

later use in the lesson. S 'if -4

R a;h..f-*”‘”'

3 : . .

£ = D S - .‘._ . . N . iy >

_5_ The hardware and perlpherals used as electronlc ‘V’{ﬂ

chalkboards lncluded an Apple IIe and normal 51ze TV screen R
e

a TIr99 wired behlnd the tuner of an Electrohome Eddcator‘

e
S wr

TV, and a. Magnavox LaserDlsc Player controlled by an’ Apple T

II and u51ng ‘a 26\1nch monltor ﬁor the dlsplay . ‘
. K N —
Purchase of the eQulpment requlred _ ' :

na) an understandlng of the need for quallty of dasplay

’necessary for the 51ze the 1ntended audlence end the
lnature of the text, graph or dlagram dlSplayed,i
b).knowledge that a manual cont;oller and anytcomputér Wlth
. a games . port are alternate means: of controlllng the

: dlsplay of a laserdlsc,

A

J acl.an appPECLatlon of the quallty of- the plcture and the

.

S @ . And
4 ST -

d)lan'awareness.of the benefits of’alternatg#hethods of

.controlllnc a computer s operatlon lncludlng light pens,

o <

'touch sen51t1ve screens, and the mouse.

Because of the recent 1ntroductlon of ghese teaohefs to
S

'thlS use of cbmputdrs, no knowledge was avallable concernlng

malntenance SklllS nocessary for a teacher- user.

[

¢S

s tlme reququd to: access SpelelC content qf a laserdlsc,’J‘



P

R

;;*='b‘ e Thdi’odé;es of 1nformat10n about spec1f1c pmogfams or‘“

laserdascs was not 1dent1f1ed by the teachers in: the study

Hfmhe perldhlqal Physlcs Teacher was the source'gf a llstlng
. 4
Lyvof a’ program to dlsplay the termlnal veloc1t§7of a freely

'?falllng object, MECC supplled a program on Smele harmonlci

‘afigplmotlon, and WICAT Instltute and’ Slmon FraSer were tge

’l"

A

,~f-1soufces of laserdlscs on blology and general sc;encei

"fffcontent "hh ' 3" o o h. S

The ever présent rest/1ctlon, tlme, was 01ted .as- the

"emost crltlcal factor in determlnlng the teachers

'development of, or famlllarlzatlon w1th, a computer program ’

- for use in the dellvery of a lessnn. .
TR , . L
: - v

The dec1510n by the ééacher -to use:an elettronlc

chalkboard, in general, or a spec1f1c program was based en

several crlterla,'lncludlng
‘ a) the extegt of the appeal of the materlal to motlvate the.
student the prerequLSLte for all learnlng act1v1ty.

The: klds are sort oﬁ attracted to the computer. .. ;

L I1f yow brlng gomething. ln and. 1t ;s\ going., to be-,
computer’ demonstrated, it has some‘ ... . appeal Just

“because of that fact. When - you are, teachlng, .you want .

. R to capltallze on anythlng you can to get ‘the interest.

i ." g

1
T v
0 : .

"[A b) the ablllty of the computer to solve dlfflcult

"$Qlcal problems qulckly, e g. termlnal velocity . of
r”'KEf,falllng object,

S . . !"»\ . . ) . L
_g.‘u_:“c) the'dlsplay, whe *%gpﬁiicable,,of the concept- in

s

: graphlcal form,”
7#3“ :

d) the de31gh of the program to achieve closure of a’



'f-concept, and e _;' _'__' o
'the opportunlty to practlce good communlcatlon SklllS

L.

'srgnlflcant to the concept belng studled, e.g.. 81gn of

13

vectors.to oo e

It was‘in*the-afe; of impleméntationrof‘the'computer‘ff“
for thls use that the teachers most freely descrlbed what
they had learn%d.' The demonstratlons of the laserdlsc at _qé,‘

: conferences by a staff member of the prOVane s Computer'

Technology Branch @nd the in- classﬂectures by UnlverSJ.ty

b-staff were frequently c1ted as creatlng ‘an awareness of the

; ' G -~ o .
'.’L p0851b111t1es of thls medlum. - T
Entry of the teacher to thlS use began thh . -

examlnatlon, and revision as necessary, of prqgrams or
screenlng of the laserdisc to 1dent1fy and record the
location of segments of the dlSC relevant to the proposed

~

lesson. "”’ S - S Y | [ . '%y

.

Difficulties-enCOuntered in implementing‘this‘use‘

Y

‘progfa@ﬁ,orlpriorities’resolved by the purchase.of

necessary equlpment by the teachers' personal funds,
;ﬁhﬁ readjustment of the pacing of the lesson because of the

wg-;ﬁ‘ ?lower wr‘pltJ,ng load on the teacher resolved- by handlng cut

N

'fvwrltteh notes to students and maklng the program _

1of 4 wﬁ@na
A ?' avallable to“étudents out51de class tlme,
j - \ -

2 :
c)’ slow loadlng from .a'low cost cassette tape resolved by




a

154

loadﬁhg the tape durlng the break between classes, andh~l"

d) revrsrng the program to permlt values for parameters_ ly' S

beyond those allowed 1n the orlglnal program,-and

oS

»e) reé&stance by the teacher s, peers to- the use of the

laserdlsc has not been resolved

These teachers, in thrs 1nhovat1ve use of the computerL
o

,generally recelved help from ou&srde thelr school, usually ’

‘from other teachers or staff from the provrnce 'S Computer

P

Technology Branch. -
s

Seweral limitations were identified by the:
participants: T | -

A

. a) the "canned" lesson,'whether on a page-turning program or

on a linear laserdlsc sequence,aki very diffiCult-to'
modlfy in response to the spontaneous development of the.
- concept in.the lesson; in comparision to an overhead
pro;ectlon Qr chalkboard erase and redraw, c Lo

Youl have. got your class all planned out, you go in
there, the kids ask one gquestion, ahd you get off .on
some  terrifically good srde idea that is .related and
that. YR, are. going to?cover eventually, “but, "Boo
This ’lsv the time and the place.” I don't see that on
an electronic chalkboard. [#18 23.7]

@

b) the effortless presentationiof notes shguld not displace

'thefexperimental work normally part of the dévelopment of
the concept, '

g

o

c) the rapld calculation ofwvalues of variables may

overwhelm the student who may not apprec1ate the - arduous_

e achlevement~of the prlglnal development of the

a.



oA

”f’ttgene#alizations'ln the.concept.

_ e : L :

The comments maae b' the teachers dld noEG—gentlfy any

“proles of the Eeacher SLgn1f1Cantly dlfferent than the usual.
'}ones of a) 1dent1f1er of sultable resources, b) manager of

learnlng act1v1t1es for the whole class and c) respon51ve

"adjustments to the needs of 1nd1v1dual students. . T'*’

Two dlmens%ons of "good" sc1ence teachlng u51ng this

LN

medla were ralsed by the teachersn
~'a) the p0551bly narrowrperceptlon of the‘limltatlons of the
dbmputer, 1n this appllcatlon, to the presentation of
4 text dlagrams, and graphlcs, and
»b) the concern that the class may be condqgted to flt the
program avallable,‘rather than the tallorlng_of the'

program to meet the needs of the students.

i T e

Labq;atory Instrumentatlon There were no teachers'in

“the study Qo had experlence Ain thlS use of computers.

There were,. however,-several who ant1c1p ed tHls yse’ and

1s on these that the flndlngs are base

.
\ ) -, ¢

Concern about knowledge of the operatlon of the

¥

«

computer and 1ts anCLllary deV1ces 1ncluded the prlmary task

- P
',of 1nterfac1ng the‘components.of the laboratdry

. "
'

: o . PRI NN yoo
. : : . <
: o { . . . .

?J‘



"nant1C1pated, there Was an expectatlon that a bat%groundﬁin

71nstrumentatlon system and’the ports thﬁ&iwould be usedd

U'achleve thls lnterconnectlon.a

‘:of the data.,g‘~"", ;-f ?5
;would need only to respond to

7fmanuals, and the dev1ces and the computer'i

.F

Although competenceVWLth programmlng Wa:
B ¢ .

\,

AR

A student who used a computen‘

.‘.f

'or this appllcatlon

e

'enu prompts,‘a teacher would

?_also haVe to be aware of the llmltatlons of the program, the

The teachers had.revxewed caté%bgs from Cambrldge:‘

iDeveIOpment Laboratory and had ordered a klt from Holt,.

'Relnhart, and Wlnston‘that wbuld read and dlsplay

measurements of physrcal phenomena

Because several teachers were at the stage of .

-

e

Jcon51der1ng thlS use, several factors were uppermost in the

'mrnds of the'teachers. Flrstly, the physrcal property that

would, in view §?hthe practlcal currlculum appllcatlons,

"most llKEL\ bé employed would need to be’ ant1c1pated. Then

the dev1ues wauld be selected to achieve thls appllcatlon

_lf‘

and, cons1der1ng llmlted school resources, purchase of the

4

‘necessary components, e, g., tlme lnterval clocks,'

.

temperature, voltage sensors, etc.,- be prlorltlzed R

Teachers would also: need to know what capablllty the

computer had for rece1v1ng the ‘signal from the devrce-y

, dwhether serlal, parallel, or game ports were avallable or

4

vStatlSthS would be necessary fo? a competent lnterprétatlonf

Y



whether an analog to—dlgltal c er#wasvréquitedJ_:Thei

appllcatloh would also need to:/

between the amount of tlme neede.i

e teachers who lntended purchasln-f;oulpment for thls

:f & )

Eer the trade off “>‘7

0. become orlentated ‘to.
-~

the equlpment and 1ts operatlon and the. extent of thg

: resultant expansxon of currlculum act1v1t1es.

»

No. 1nformatlon was avallable concernlng malntenance

”, skllls except the checklng of the phy51cal hookup of

components in the case of/;allure of the system. o 2

”'Sources of 1nformatlon about spec1f1c programs or

dev1ces were malnly catalogs from commerc1al supply houses.

f
The only teacher who had done any deve10pment of

electronlc c1rcu1ts”t9 monitor 51gnals from,external devrces

-

had developed a pragmatlc p051tlon about the tlme requlred

for development.

B

A
‘o

as7

T e

The [experlments 1nvolV!ng 1nstrumentatlon] that would.v
be " most practical @ and the ‘ones that ar@ done most

frequently are the dynamic questions where you measure
time. intervals as a function of distance - that would

be - something that would be used quite a bit. « . . If

~they. would get ‘that far- and do that, then that would be

quite, an advancement, I mean, an up- grading of what

"they are - able ‘to do. . . . I and everybody else, has

Hllke you re an a fast track all the tlme. [#30: 185]

hardly any time, other than do the basic job and it's

¢
s
.

The program should.allow teachers to elther dlsplay the

valqes of the phy31cal parameters (raw data) or to proceed

to varisus: 1nterpretatlons of the data, e. g. graphs.

\
\

'

P
. t

' , . o - ) - \ _ Lo
Sources of information about ‘this use were experiences

'

e,



&

,;t\A:r

a

in. laboratory fac111t1es at the 1ocal Unlverslty and flyers"

& 3
from commercihl supply houses.

-leflcultleQQtyat had been experlenced by the teachers'

were pr1marxf§ the hlgh cost of the deV1ces and programs and

the percelved llmlted appllcatlon of the materlal and an

uncertalnty about the balance beéween the exotlc ‘and .f ,f*\rﬂ

N

: functlonal character of the concept.,

+ peers. o,

- The only support system that had been developed was

&
w1th a laboratory techn1c1an at the phy31cs lab at the local

s

'UnlverSLty

A- prlmary concern about thls use of computers was that

the level of sophlstlcatlon should .not. overwhelm the
. : Co e ‘ L
student. R "f-[-‘g H:'_ R E

I belleve experlments are only gopd as- far as the klds
: understand what they re d01ng [#30 352] ’

« - . ‘-r
: L. .
w . «

A add tlonal role;for ghe teacher, prlor to usmng the
’ “a SRR

;computer for laboratory 1nstruﬁbntatlon is- to verlfv the

8 e o .
fldellty of the dev1ces and“program as measurlng}what is
! R TR - :

. clalmed andothen to label the materlal as worthy or

- %

....

I

.worthless.u Thls cau}aon 1s because of the remoteness of the

e

t.produced results frbm thevmeasurlng pr0cess and also the ~

llmlted trlal by use of the-equlpmeht bymthe ttacher s

@
r}'
¥ . [
P R . . S, . . '
'.Q .- . - . - \

° \

The llkellhood of th‘ teacher u51ng the computer for

thls\use was dependent on the stage of the ;tﬁaént in thelr

¥

9

o o '-.'. 8/ L . ‘ T ] ".

H



. RN

fgIt depends on the SLtuatlon.‘.ﬂ.“g This-is. one of the»

talking-  about - uniform - vmétlon, let's 'hang a mass over ... -
“the, end .so we get some acceleration. - I want the kids
to do some initial work themselves to see what " Kind of -
" things comes out: of it. - Now, after they've done - that,v"
. they" understand . that, under ‘these' circumstances; this .
‘glider 'accelerates,n then "I wouldn't have any problem
,.y.[uSLng “the. vcomputer ] “Let's say,: for’ example, moving . .
*+ 'on . to a -Newton's Law: klnd of experiment where we change .
- the" mass ;u.‘. to use,. say, somethlng like that to then' .
speed up - the analy51s - they know that is going to. -
> ‘but what ‘happens. when change the var1ables° - We |
'”%: > that. veryvqulckly - I think that . . . I would.
p o

”25'1n,that framework but my objectlve is dlfferent]
Heni [#13:12. 2] . , . .

Experlmental Analysls Students of foi‘Vof the teachers'

had used a computer to check the results and calculatlons of
labs- The students used elther program%‘that calculated

values parallel to those performed manually by the student ks

e

,or that pflnted a graph and slope 51m11ar to graphs

_prev1ouslv‘dfawn by thesstudents

-It} akes;ﬁabout half an hour letting them fly with it,
at the beginning of the year, to learn how to operate

[the VISICALC, program.]} . . They teach themselves.
- You, remember = in Computer Sc1ence, when you had“
something-, it just. wouldn't fly-, it just wouldn't ‘

ﬁ' work and you leaned over to the next guy and sald,
"Hey, how do I do thls°" #08 235]
The'%nly'knowl je of programmlng requlred for thls use’

"of a computer 1s, when a program is lnlt;ally set up to do a'h

.'graphlcs dump.to‘thefprlnter, the teacher/programmer must

,z.: e

iilabs that we -do. Let's set up a gllder and;, instead off_”i”“”h



‘,actlvate the machlne language routlne or the prlnter

J.nterface card for the 'prlnter.,

'fiThe student only needed toft?‘

e,
3

"'determlne,'and embed 1n the program,_the requlred command to

e

L f[The control code is'. hldden] just 1n51de the program.‘;?]3"
Yoot . IS Just 'a character: stning’ that you send out - to. .-

‘the printer. . . }~"Control IG"'ls usually the graphlcs
ldump command [#17 39l] '5 , ,u. :._

e

pond to questlons on the:yfh

I_screen.,7'

I éiye the . students an . option},f"Do"ydg:'want‘;ahh

'Qﬁhardcopy’" and on. the basis of his reply, it will .
.either ‘turn .on the graphics dump or not. Mosttof the
.:t;me they.say, "Yes“‘and away 1t goes._[#l? 391]

.The hardware that is needed for thlS use 1s ‘a computer,

{a prlnter, and for graphlcs dlplay, a prlnter card

»relnforced was

s the capacrty of'the machlne for easy access

.

' teachers ‘for thls use of computers.f" T .

The features of the hardware system that was most

e

wheel the machlne'rlght down srom the Computer Room '
and bring it -in the room. -~ I- want
room but they won't. glve me $5k F408.:4611

0 3

'—'and a graphlcs card for prlntlng hlgh resolutlon dlsplays.

In the last couple of years, the graphlcs—capable cards

have ~sort of replaced -the oldef ‘ones. It is just

another newer feature “that . is, selllng so almost any
- card that you buy today,.if you " ‘have a graphics-capablé
. printer, W1ll most likely COme w1th a graphlps Card

[ #17: 444] ' R e .

YND malntenance was: descrlbed as necessary by the

. " - _ R i v
‘Theé teachers. learned about aspects of the programs that

H:‘; . 4

my own machlne in the o

::tq: .;“;> lyk* p:d;h:'f{hiii'?.'dit';LGQij;u”f

3]



B N S lgif
.othey conSLdered 1mportant by hyf.p"r:thjziiii}iff:y-‘dy')kﬂ;::’
ﬁf— dlgglng for 1nformatlon ‘ y . y‘:T”‘? ' 1 »l' S 'x-fh

Lo ‘So I started asklng around and, at: that tlme, the onlYVE??

 way I could - get the - Centronlcs ‘to..do, 1t was to go.-g
through a graphlcs dump program. [#173420] o Co

'p— and notlng progress of colleagues.=f7f5

o .,-. .

| e L
_lab analys*s 1ncluded a spreadsheet, publgv" a i ,T.
» SN 3T .
'yteacher authored,‘and copyrlght programs,vf

. : 3 ¢ ‘;‘ -:'.:‘.‘
,So [II gotv a copy Cof the graph%cs d&%prprogg%mxfrgm‘
WestWorld: . . . It was part of.“the 11bragy #* £hey ghst 2
gave it to me. [#17 444] Ty @w ) ‘W.‘qy
T T L oL ?‘s
. S b

-The teachers in the study had,.xn the maln,4’

'

.developed the programs that have been descr;bed but one 'i

: commented on rev131ng and the usefulness o%%a program_“»;.s"'

ERAT

T see [revisrng] as” far more. llkely than starting ﬁromﬁfff‘

scratch and wrltlng a program to do thls.;{#18[20 7]

Y

.

: o ! o
I see . the busy work taken out of\the lab as a- far;{ e
more useful thlng than tutorlal [#18 20 9] S
Features of programs that were recognlzed as de51rable ﬂf‘f;r

[

by the teachers 1ncluded ~L»~557‘”3Q;= ¥ ,;}j;;{f;fgﬁﬂT}.ifV
- the varlety of appllcatlons,f'fy.Q 'aifntf *ff;g7f“;?~.V4;"
) . . __--‘ \»,_ PR - ,-_..- -
I've used that prlmarlly in’ aSSOClatlon w1th reactlon_"x »
. klnetlcs lab that I've. done but itls. mostly surroundlng;v"
,‘the Spectronlc 20. "There .are a w1de variety. of: thlngs;_
one ; can do .- . the reaction- klnetlcs, the: equlllbrlum'
consgant, . and the ksp solublllty 1s what I use’ 1t for.

~{#0 401] .
- the correctness of the product of the analysls,@;“‘-3‘ N
- the quallty of the screen dlsplay,-fgffﬁfﬁfg;"}fd”

.a'

‘,\‘— and the 1ncreased amount of 1nformatlon glven to students.l_‘:

.. . » . A



':;ifhe p0551b111ty of usmnqp*he computer to a1d the R
astudents in- the analy51s of themr labs occurred when the'
-fteachers observed students worklng under condltlons that
_fwere not desxreable- ‘most: notable, o 'hh" ' lnlyf h“&fff“C)d:'

S the time spent on repetltlve calculatlons or graphlng.b
_ The other thing that P(do use the computer for: 1s forh -
_ ,'Experlment. 29, an equlllbrlum- .« . I find, ‘with thel..
. "kids, the 'calculations take too long ‘and:I find it ‘is
,_better_for_them to put their data. into the computer and
.. get- their  print-out, xather than ,spendlng time on
oo ~* calculations. That is one definite use that I have in
R : 'Chem 30.»[#35 ] ' _ S '
~ and ‘the dlfflculty of marklng labs based on questlonable
: 4

SRR calculatlons.'HT] : . ‘_ R - o ’

Now, .- when flrst dld this 'klnd of thlng, I said,
"Well,  ‘how am I 901ng to know whether or not they have-
L made - errors in their calculations?", because I want to

get rid of errors in the calculations so they can spend.
. their. tlme ‘on the .conclusion - we can't make a very
-, good- .COnclusion 1f “they start off by. saylng, "I1f my

-»calculatlons were correct, -then . . . ror "I don T
R Mj'thlnk ‘my calculations were correct,,but, e e e So -
PRV ;;~"you have got all these kinds- of answers.’ [#34 18 9]

.11 'The prov1slon of tne lab analy51s program for the use

gn“l_i;:of the students dld not relleve them of the responSLblllty

ey of d01ng the analy51s themselves.u The teachers usually

fhreq 1red one comolete sample calculatlon/graph to be shown -

SR ’

. LT G
.394,14‘Wbefore the program could be used for parallel work

SRR The bottom line. L is,. "To get that piece of paper w1th
S ”;[‘;.gyour data crunched . On’ ljy you must present to me one
L .;x~hﬁwﬁhset cof i, calculatlons ‘ mpletely . done,. completely

“*‘“"»@Correct, -the proper . sig,. flgs.,"and all. They'll
.whine: and ,they'll complain and they do.” "You've got to.
AT -5 U buy . your prirtout ‘with a correct calculatlon. . .
R f”uHuLfThey ve | proven ts me, once, they can do. 1t - then: I
SRR glve thém all the rest [#08 424]

. e #H.' :

, Jll].ﬂgyroduce rt'vmaybe a month 1nto the, course.when
. . 'the.. ¥i have done maybe four or flve lab activities

DA .. - . . . . L]



ll'lnto maklng ‘the. graph..
‘llliterate in tetms of

,."

..

W

‘and have prepared graphs.A Th‘y understand J!Lt goes:

"The

f&thls for them." . . . 'Sotl

T it would be on: ther’usplay.

a tool that they are 901

Screen presentatldns.

; then typed out allrof the dlsplays S0: they could come”’

'”f The teachers provrded an orlentat;on to the labganalys19~J”

prd@ram by varlous/means; 1nclu¢hng handlng out cop1e§
PR O S .

P

I don"t -~ want ‘them to be
hve. had the computer do all

. ey'll . be qulte proficient at"'
- maklng graphs and- 1t is strictly.seeing ‘the computer as-
ngqto use.‘[#l7 362) N P

Tplaf

[ ‘ .‘/' ’
E »wf;

in and they would‘have their +hings. all written down as

0 s

[#34 28] - , M

ﬁ*

One of the teachers had made an 1n1t1al attempt to solve the

ER ~;

/.

problem of calculatlng labydata by earller pxov1d1ng a-

I}

“-jf?

ﬁ’In the quest for a method to asslst thelr students

‘. w5

/

'calculator for the use qf his @tudents._w- Ce

3

Py L

The normal scenarlo of the classroom/lab ‘when the lab

Some of the kydstar

falrutable

your classes'

*L L

g
banglng thélr p
and the otherxklds are in:
, eir: datav— that- is twoﬁfocal polﬁts in the room - the -
rrrest iare

i*-"' :

. analy51s program is 1n use 13 one\of\multyple act1v1t1es.

ks together on. an
corner checking

:working on Ygtuff,’ + That is still a big

g
A

0

”vlmprovement _k-gfj Two- alr tables and 'two computers' in
is totally u51ng thelr ‘time eff1c1ently

;/,

.waj,. SRR

analy21ng lab data, dlfflcultles that were met and overcome

;1ncluded 1neff1c1ent/gr§phlcs prlntlng procedures.

[ -

‘The teachers recelved spec1f1c aSSLStance when

'ffimplementlng thlS usé by “

- readlng manua%s ,p3;9fih_.

.)>

—,and rece1v1ng ass1stance w1th

Y =
K] .

Somef¥of the klds have'
programmwng - like 'one
: relocaEe- memory. there. .

helplng that way as far

15&‘]7

Y

o 3.

!4/‘

o : . : S

£

programmingﬁdifficulties;7F“t
z \ ¥ St

helped 'me. ‘with some of my

kid .was trylng “to help me

. . 50 some of ‘the kids were

as p“ogrammlng~, some of the.
- v yo .

)‘.r- :

."‘ 4 o . - R
) ‘ e ' / .

by



| R 1ee
AN teaChers ';h_'elped; '[#‘_18‘:.'2‘3_.13‘].

su'é,\ ) S ) ‘ s SR . .
f{ugifhhe teachers dld not ldentlfy any llmltatlons for good

fpens, when I'm marklng the lab, I don't have to
§iiheir calculations. ~  All - I do is read their-
conc¥¥slon and mark -it. .° . . The time used to g01ng
through = their data and making sure the numbers work,

now spend- readlng thelr conclu81ons. [#08 424]

Another teacher used a program as ‘a replacement for a

‘

calculator for checklng “the students' calculations.

a2

'Phase III. The Testing and Evaluatlon

The post teachlng/learnlng phase was the area in which’
v1rtually all (49 out of 50) teachers had some experlence or
prospects of u51ng a computer, mostly for test productlon-
and test records. | ._ |

The process of evaluatlon, wﬁth all 1ts assoc1ated
act1v1t1es, is the thlrd phase of a sequence Wthh begvnsJ
with settlng goals and gatherlng materlals, followed by
prov1d1ng learnlng Opportunltles “(usually through class

actLV1t1es), and lastly evaluatlng the process

qulISt of all, we have a published set of goals and I

set my goals as to ‘what I wish to teach. . - ra The
goals are there and they are specific behavroural goal
stateéments.  The teacher attempts to teach to the

.goals, accompllsh the - goals, and then to evaluate the'

v



a‘s_//;
| goals.“.;f‘; . If'l‘”3; I can get some’ data back on how -

';my students™ did in these specific areas; I can.modify "
my teaching based on that. . . . And one must- always be-

going back to the ‘primary worth: What I am trying to

accomplish .= the goals = and, . in'my. mind, T think
‘nothing »c0uld dimprove the state of education better .-
tﬁan;thit.w[#50:9l§]g_‘ : ; L e

v Test Praduction- The process of eva pating the pfpgress

of studénts ﬁsﬁally ihcludesathe productitn of tests.‘ This -
use of compﬁters raﬁkedvhiéhvamongst_res
e%pefiéncelﬁﬁbaian =‘2) and‘ghe feasibii -(median = 3)

ssales.‘ Of theﬁthree quarters of all respondents who had .

" indicated a potentlal for contrlbutlng in thls area, eleven

Q::_eachers made_commentS’durlng subsequent 1nterv1ews.

" The results of the pilot study, indiéating that_there‘

are tﬁc approaches to test construction, from test items or

v

from whole tests, was confirmed in(;he‘main_study with eight

165 e

'dents'on both the

oy

s

of the interviewees working with‘tésts.COnStructedjeach time

,ffom'individual items and two teachers sto:ing and
~rev'trvieving";'j;wh‘ole‘ tests.

Two‘teasﬁéts.ased test item retrieval progfams that
requined a,miniﬁal kﬁowledge of BASIC :‘programming only when
'the data was initialiy,entered. In these programs, the text
for the test item Qas storea.aither as data statements in
the BASIC program or as entriés ig the fields of a

data-based system.



@;’ﬁ

I

: I purchased EasyFller whlch is a commercxally avaLlable o
- .DBS program- and theh set. ‘the data. base ‘up. using rather .. =
:'strange field: sizes - so I have two lines, for example,”
For the question. I have 78 characters I am allowed to
put my response ‘in, A, B, C, and. D I then have a sglot
for the . correct .résponse._' ‘I have. a ‘slot for a
selection . < . 8o there is this ‘YesyNo selector thing. -
And. it works ‘extremely well. I have all nmy multlpleu
choice items . . . That's how I got them in. - . And .
this .is what 'I'm doing for the multiple choice 1temsffg
and - P § have 500 items ‘in Chem lO, 20, and 300
.comblned [#08: OOl] -

The use of these test item generators to prlnt

questlons only required that the teacher follow dlrectlons

presented by the host program.

The, way that you use this program, you look at the
syntax of the -questions and you pick which .ones you
want and the order. you want. . Then you use the program
and you put the number. of the ‘question in that you
-want. Then = you just print them out. It prints  them
out' .in the ~proper numerical .order, just the way that
you‘putsthem into the program. [#35 2.0]

P

A program w1th somewhat similat’ features is the Test

Generator by MECC that

Allows you to enter up to 200 guestions and you are
able to enter them. by objective number, say if you
wanted to do lnferrlng, for example, you could call it~
objective number 1, and . . . So you enter all your
guestions. . . It will ask you how many guestions you
want, by - objectlve, and it will randomly choose from -
within that bank and print those guestions on a paper.
It's - a shell program so it will accept any xlnd of
questlons you want to put 1nto it. [#28:141]

g
[

In one large'urban.district,-teachers and students,'

using a teletype terminal or a microcomputer and modem, had

‘access to a bank of test items stored on a district's

'xmalnframe computer These test questlons were avallable to

teachers as random or spec1f1c questlons of a deSLgnated




N

' content objectlve or. to a student at school w1th1n a

framework prescrlbed by the teacher._rl'

So I see for next year, I would say that I want a test

‘fﬁ;ﬁf, on thls unit . and testing these objectlves"I want some

H;“knowledge .- gquestions, I =~ want -some: comPrehenSlon'5
w questlons, I want some open search ‘questions, and sort
©..of -design a -course. in - that.  Then, as. ‘the -students. .

,,yprogress through: the unlt,, they ‘would go.  to the -
’.computer» and, they would ‘get a test that is unique for.
them within the framework that I have. 'set so. that, when

- ‘they -have " written  a test  and another kid comes .and-
" says, . "What did you get on the test°", there may be a
chance - that - the’ same questlon would turn up again- but-

. .not necessarlly [#41 3 5] T <

C g

a_Lastly, under thé generai héading'of‘test item'storage,

are questlons, generated u51ng a. template, that dlffer only
in. spec1f1ed crlterla, such ‘as compound mass, volume, etc.,

and are produced W1thout manual control o@ the values of

these crlterla.- - O~ .

What I have . is program I've - written, - u51ng
‘concentration . calculatlons, for example, where the code
;w111 ay, ."NNN grams. of XXX Qompound are dissolved in
.NNN ' ‘vdlume; .~ calculate the molar concentration." and
those .are -one type of- questlon that will appear in this
'thlng. An alternate one is I give*®the number of moles'
an, alternate " one is I leave the Vollime blank;
altfernate one I 1leave the molar mass blank g The&
compound is always randomly generated. . . . It also
runs through and calculates all the answers and I can
run - off a hundred different-, and they' will be.
different; some of the compounds will come out the
same. [#08:029] ' S
‘ .
The second technique for test‘production uses a word
proce551ng program to bulld and store whole tests.

The data bank is actually a tést bank; it isn't a test
item bank, .it is a test bank. Because of the type of
programs. that we have, which are simply word process1ng
Jprograms, SuperTexh:and Gutenburg, « « ..We have put in
tests, quizzes, exercises of various klnds, worksheets,_

e

167
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‘that ‘are complete in themselves. So you would print

‘i_them out- as complete ltems to hand out to the students.
l[#34 l 5] ' : : :

';Students dld not have -access to any of the test

‘productlon programs except for the prlntlng, prev1ously

descrlbed, of unlt tests from the ‘main frame.

“The teachers;;h<the'studf u;gaﬁa.VarietyTof
;micrOCOmputers‘ihciudihdiAppie,fCommodore};IBM PCr Radid
Shack, (a:teletype termihal by,LaHpar Technologies} and. Tt
Centron?cs.and Epson prlnters.- Each~of'!hese devices had
their own operatlng characterlstlcs, no: features were
descrlbed as essentlal for the use descrlbed here except for

a concern for compatlblllty between these @ev1ces affectlng

the transferrlmg.of files, prlntlhg, or other educational

uses. .

ool's prifter. . .. Everything's totaily
g ept for subscript/superscripting -~ the
er won't do it; it was bought before
Graft] . n, was available on Epson, . . . You have

: ' AW half-rolls and I've done it but it's a
S praln—ln the-butt and I just 1gnore it. . .
. It'sall in one straight line . . . there's no ups
and there's no downs.and that's stri ¥fctly a function of
the printer that we have at the school. I dor't Have a

printer at home-- I hapl the school s back and forth at
the”moment. [408: 194]

L
A -

Problem—solv1ng SklllS were needed to tackle specaflc

maintenance tasks;.-the teacher had to know how to 1dentlfy

A

the componeht that had‘malfunctloned and thus

- the ‘appropriate organlzatlon responSLblen »

-
¢ w

When the modulator went, or the modem went, it was sort



.1of a matter of trylng to ‘sort out whether 1t seemed toﬁ
'qu_a problem from the SAIT [mainframe test.bank] end or
our “end. . ~I didn't we nt to have- LanPar come in if
. there was* nothlng wrong, so in that case, they probably
. would have charged me a- service charge.* I. wanted to
“make sure that it was, most likely something wrong wrth"'
-the'h dware we have got here._[#24 837] :

L= the approprlate actlon to take,

We' d1d have» a: solenoid’ problem as well wikh the
5 “drive- plns at bne point and had to replace the complete’

ha.d ¢ . and even the strap: that leads. to the head
. L did a 1lot of fixing -of fuses '‘and so on and we
bought fuses and’. ‘would take the thlng home and I

: pmuld - selder. in the iUSes as ‘'well in terms- of getting .

that™ ‘'kind  ~of thing done. “But we trled to send it.out

. onh occasions and then we would have to. borrow another
Centronics,iﬁrom the: Math department or something in.

~order vto keep ‘our productlon going, partlcularly at -

Lp €Xam: "timé&, . when you look . exams that are being
-produced for all of our ten dlfferent ‘coursés. that we

} o« offer, you are looklng at final exams for-all of those * , -

'a .year, and. . .. ,.-all of. the unit exams and
;m-er exams and qulzzes and-so on. [#34: 1.10] -

“l.}’_'- know that, w;th our experlence at home and even -
heﬁe) "£o" hook up. o the TV, syou - have ‘to go.out .and. buy. -
o as modulator Ce. ... . We always phone Micromedics' for
. information and they Wlll tell youw anything that is for *
PET and Commodore ¢ e We didn't llke the Commodore *
;" printer;. w an’ MXBO, I think it is called. .f;.,tfp
- but we had %Bs buy lt a special ‘link first: of all to
connect it . . . SO that adds, another $65,  but you need
e What: linking. . '« . There 154311 ‘these little. thlngs
rhere. . . . Anybody that has no idea.of ‘what they are.
. doimyg . or -‘doesn't haye raccess-, you go ta: buy. these
things .andﬁ the saleSmen donvt know anythlng, they are :
~only «1Qterested In selllng '« . I have contact with
.[Mlcromedlcs] because _ bought our school equlpment'
‘there. - . This is_ how 1. got td. know them becadse*l wAs
-Eakit7 thlngs 1n for'tepalr [#35 14 l] L S

. T . 'y

Informatlon about the software u ' for test productlon.'

-came from dll&gent searches 1n perlodlcals and of vendors,

.frequently supplemented by publlshed references and personal

‘ -

“”'contact w1th actlye models

vl . K3 R : ST



- by one. teacher,

There was a comparatlve maga21ne artlcle ‘as” well that

. compared: ’aglc Window with, Super Texd and a whole’ bunch';‘

‘of other’ tiings and I went throughvrall . the features
. there. . . . I thlnk that was provided by the store, by

West World . I was .able to get ahold of the .

program there from a guy in the city. ‘who had -been: usipg

it  to produce some textbooks himself. - Then I used 1t

t  home . for a period of time, or a few days, and then
gave it back to ‘him- and ordered it. [#34:4. 2] '
. eg- - . S

.vf

The teachers chose to 1mplemﬂft thelr partlcular mode

" . of test productlon because of spec1f1c het beneflts that

' they percelved to come from that use. The teacher who used
[ 4

4an automated gsst generator us1ng a template hoped to .
. »

_achleve 1nd1v1dual student effort comblned w1th 1nstant

/feedback and less teacher prep- tlme.

u

vThe beauty of it is I can have dlfferent worksheets for

everyore - .in. the class but they're 1dént1cal, it's just
~ the numbers’ and compounds have changed and you honestly
‘get  individual work.®., ... As far as. Idﬂ concerned, it

. was desxgned prlmarlly as aN time .saver and what it does:
.allow .me’is to. glve mbﬁb questlons with, correct answers |
~availaple  right - away, as .oppesed to: I make up the
Steet, then ' I sit down and Spend: the time worklng' :
~ the /COrrect answers as opposéd to this- thlng"

'for.metlmmedlately [#08 078]

--The teacher ' ambivaléntraboutdefngﬂthe,MECC'Test"
N » <

Generator' descrlped the weaknesses of the program

o v

. A '
NG dlagrammatlc materlal and '1t‘ w1ll not handle

f[super]scrlpts fand subscrlpts beoauSe Lit'swa: srmple

Sl
R

L pr004551ng capablllty [#28 161} R

J; AQ'Pull?nq quallty questlon<~ from a test ltem.bank on a

malnframe us;ng a computer and modem at hpme was ant101pated

{' '

L

'ff"”by and, ‘as soon ds lt does, th majorlty, probably,

f,eﬁ$70j

) ) ’45"." .

- print-< statements . o -.. If “doesn*t.- have a Jword .

“'I ‘am waltlng for the dest banks. of Biology to comedon + -

D N
Lo
- ..

kad



S my o tests. w1ll ‘be what do at home., -.-.'I 1
: . cases;' I'll pull my . exlstlng tests because it is - ¥ied,

- tested, and true, but I am certainly .interested 1n what.
. new  material and resaqurces are out there, so I will
'certalnly be calllng off questlons from that- computer

when those‘are avallable. [#31 271]
o and the extensrve resources 8{ the bank fac111tated ol

e .. v
e pulllng parallel or 1nd1v1dual;zed tests.~

N

2

We are talklng about belng able to “Just draw out a’ test
from the bank. . . That will be the first thing that
will  be avallable—, is 'draw out a test and if you like
. that particular one-, or you 'select your test for level
~-of dlffléulty and_set it up in parallel tests. . . . 1
'see’ eventually .7 . . being able te tell the computer
the level of difficilty and: the objectives to be tested

- and having each individual student .go .and get their own .

h"lnd;vrdual test from the: computer,f writing it, and

putting  ‘the  answers :back in and hav1ng the: computer

' .~ basically mark their angMers and glve me the gpade when
v I ask fer it. [#4f.+28 1 .

_thrd proces51ng progra had many advantages over

PEENE SO

other methods of proddAang tés s, ['

Flrst Of all, _Ii wanted av word proce581ng program

-because fIm am not the world's greatest:.typist. . . . I
i’ . feel that I.want’ to present the students with a quallty

¢ . . that .- . decent ;. “hand-written looks : hand-written.

' ‘f~ ’ Gettlng the sécretarles to type for you- is-not ‘an easy
: “yjob;  wou-! ‘have | f to .do it a couple ‘of days ahead. but,.
g sometlmesl the«. nlght ‘before yoy need to-do it. . . ..

Plus,- thlngs ‘can change - in your lesson, you can
suddenly think of another objective afte# the. test was
made that you would 1ike to change.;[#43 8491 .

. - s : . . - Chy
e “f . R S\ N C . .d_v ."
Coae ey P

- and over other spec1flc word proces51ng programs

) gt | L ‘,. :

,.Ltfg;Q,"fOne' of the wother thlngs that came. out 1n~terms of

} Greek,. Wthh .wWe.. use inysome cases fairly’ con51derably
if - .you -are- gettlng into the nucrear chemxstry.-.ur

: Wlth Gutenberg, you have . access 'to. thesg Greék fonts in. .

two’ ‘ways;. - ‘.... - You’ could draw it"® ourself on" the
Q

' screeén. . . [or] you could use what is called ‘a: User:
- .Font whlch ~is. -available. through the Gutenberg word

, proce551ng,- ‘that you can call up and it will download
,jlnto the prlnter, ' "OF. you could even . 'call. up_thet_jj

. . v V.‘. "
R . RO

... stience, "was, agcesglbrllty to’ other fbnts, "for example,.

i
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1pr1nter s capabllxty of u51ng that klnd.'f thlng whlqh

_5; twtbj“you couldn't do W1th1n the Super ' ext prqgram.;_f"
SR [#34 5. 2] o ‘ ‘ ' : L
.4. - ] . Co [N
. For the entry of the teacher lnto produc1ng tests u51ng

a computer and a spec1f1c programi_an early requlrement was

the exposurg\tp the program type on a. demonstratlon dlSk

-[The T?st Generator] orlglnally came as ofie- of the Demo
/disks
- A computers.u We dldn t have’ any programs and we 've heard
- » _ about the Minnesota Edu tion Computer. ‘Consortium and
a ’ one-:of the, disks. they had at” t time was’ the Teacher
. Utllltles [#28 1857 ' ' . .

- and the pilottlng of the system 1n a 51m11ar settlng

T The PR teachers all went over to take a look at it
e .7 in  operation.:' They "showed us how it worked and what:

-7 . .you .can get. from ' it.: We also spent an afternoon at
Forest »Lawn - ngh "School and observed Wwhat it. could do
jfrom a more sophnstecated standp01nt. [#24: 890]

\ .' '°~
o L

number of problemsL some of Wthh have been referred to

prev1ously, were’ experlenced by the teacher . Addltlonal
? .- . . B y
probhéms met by these teachers 1nctuded 7f J"»;a'g\a"k
ot Vs e
{”the lnadequacy of operatlng manualé‘ R ﬂﬁ“f '

,'wTh manual was terrlble "-Q* «m#"The manuals are~not
Dwrltten by educators at.all.# *.. I foynd. that, for
"y 7 both - word proce551ng _systems’;
' :one page . summary .of their. whole»mahual ‘for both: Super

Text. and for Gutenberg sq that people can get in there

% ahd:.learn’ how to ' yse. the. thing. But ydu do need: thls .

’ |

klnd of step by step klnd of- procedure. [#34 11. 9]

-

- . ‘! o
a e Ll L

-

the organlzatlon of flles of tests,.gsjzf-;'\ﬁv_éw“;?:
DR ~1so we ' left the old oneé W1th the unorganlzed fashlon as
our’ backup -and _wermtook all of, the Unit A stuff from
i_a,.“Chem 16 = and. we put it’ ohto Unlt A dlskettet._.”. and
o "-that ‘Is the way ‘we: operate now.«[#34 lO 41 ‘

- arranglng for seéﬁrlty of shared text flles, and

aL

RN L R cgEE L e
. R L B L ~-a . ’ . v L . B :

;;Durlng the use of these programs for test productlon, a3

tﬁh t°I have produced -

v

v.?f*i?if“,~

R

that we- gbt from. MECC when we flrst got our .
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e Now you have some dlfflcultles in there in’ the senseﬁ_“;lyV
. "_that,»when' you ' are ‘using thé- word processxng system, . ..
_there is‘a p0551b111ty of destroylng what. you have dot -~ -~
on there - this 1s‘where you really need your back-up. -5 -

- Thére are some: people who ‘have .a: knack of destroying . |

.“things on Tcomputer dlskettes, ‘with twelve teachersi]]l"

-+ . within ‘the ' department, you are going to find at- least,“”'
'j,&i' one person who generally has dlfflculty [#34 ll l]

- lnnovatlve arrangements for handllng dlagrams.,'“

i‘The only drawback is dlagrams 'S0 what you do on the

o . 'guestiom. is you . put ‘in  "Diagram ET1." - that means,ij“
T . “Energy Test 'l. Then I'have to keep a book with all of S
. . the diagrams .in it - no cut and paste - just one _page:  'x iy

- with the' four or ‘five dlagrams and. that is all - you:
.really: have to ‘run .off ‘and give. to the klds and’! say,‘

~ "This _is’ your- dlagram for that test." .- .' . I- have one..
'sheet..'with' all the dlagrams, whichever dlagram I need "
- for that . questlon, I glve them. Then: I don't. have to
»cut and’ paste .every - time I have. a test, and check It
over and make sure 1t works [#09 943] ; .

The ease of. 1mpk€mentatlon of produc1ng tests u51ng a

computer was affectéﬁ at:the beginning of the use, by )

'whom the teacher had contact,

‘ . i

t

- persons or agenc1es'w"h

- We were dlSCUSSlng .the Q MATH computer t1e+1n with
" the-, . through., theé 'school - system- ~with the public
B board,; and so I thbught, "Why not try it at home?" . ..
e U T T came: home: that " 'night- and" loaded it-in- and Just_
.. tried gettlng random-questlons off 1t Sure enough I
got fifteen questiom off so I saved 1t on dlSk plus I
, "ran 1t lnto- through the prlnter [#31 ] LT e e
AT . B S
'j, manuals or tralnlng alds prov1ded by the suppller, *'~_ SRS
'*r,:* -The manual .h, came"- W1th 51x tapes— actually three -
o0 tapes, two sldes each. ‘playéd ‘the ' ‘tapes and .
~-followed- . the:’ manual .and - learned how) to"Userit;,.“ .
SRR .1?':[#43 23 l] R ,‘ R S AL L
R TR e . n»' i * .:,‘r--:" S

)yffﬁf;ana) on a; contlnulng ba51s, by varlous 1nd1vxduals _;;Q,fktt, -

Wt S B B ey - o
i ;:ﬂ , We also have got a.teacher tréﬁsferred to our school
‘f-& 7 from St Francxs, ‘and’ he- knew totally Row to pperate-
~¥.: . the"* machin€ " so} .. reallyu "our 1nservic1ng, to a-large
2ﬁ'_**extent, W1th the spec1f1cs has come - from hlm [#24 911]-

‘_.o

-




! themeés- were @

'f— the’!ﬁount of tlme

a;{iu‘ 2901ng to: have to be ableé to type

L I .

There were no 11m1tatlons to goo

ldentlfled by the teachers.‘ a factor
- .

llmltatlon by the user, was the preSu

compounds in- questlons,generated usin

" That' s not ’a‘ concern of mine

- ‘attempting to do right'’ “then

:7,¥solub111ty cons1derat10ns don'

Aequlllbrlum when I do it-in Ch
not in the Alberta Currlculum.

drop the sulflde ion and you ve

fi-,there. [#08: 159] ot
fo ;. . ‘ ‘ < Cre kel

Most‘of“the teacher 1dent1f1ed wAys ln whlch thls use

: [
: of computers had an 1mpact on thelr r

o One of the[bigge-,,problem that
.7 "is too much -work. - When we:
: ':everybody had good intentions.
.. on your: own. . . . I am dolng
~~"feel itgghas -saved me work— i

- work. [#3&11 1]

e the necessxty of belng able to type
TIf you are golng to do word
g01ng to,  be- ablé‘to do it with

‘all and‘de. it con51stently

_of.. ‘teachers . would have “to,
typlng skllls as a klnd of a pre

-

-sf-hav1ng a: computer at home,

A;S I will certalnly be calling
“'computer - when . tHose are availab

o here, whereas ‘the- termlnal ‘we H
the llbrary, everYbody is walkln

P

s h:.determlnlng the 1evel of deveLoplng

4 "" .
for others,;“”*'“

. N e e
S

. A .
. B

. o
'

o

d sc1ence teachlng

e

- not percelved as a
med solublllty of
g a template.‘ |

at all because what I'm -
in ‘Chem 10 or Chem 20-, "
t. feally come in until
em.30 and it's actually
‘The' alternative isgo
solved half the batt; 4
: W ‘fr .

(
f

ole as teacher.' Common

I feel-, I can se€e, it
'got- this’ computer here .-
' But 4t is a lot of work s
it for my use because’ I/
t will save me a. 1ot of

T .-‘ :
¥ L d
.

SRR
R ‘ |
processmng and you are‘
any..sortiof" capablllty
over the yeéars; you are

. + «.+ So the tralnlng'@ L
1 " would think,". 1nclude‘;\_*

requlslte,v[#34*l4 2]

e

off questlons from that
1e and doing it ‘at home

ow to control“my system
ave. at. school—, ;t s ln
g by.~[#3l 2711

§rograms for self ornl

[F T

'v'.°. e

. o

ﬁ:';e‘ because-'just to-de -it;at schools, 1'd. ragher dg it 1n_?»'“”
*;J. C.my ‘Town * envwironsient. eI know, h




e You would have to pOllSh lt a. lot and that s part of lt;,,‘
as well; T wrote it. for myself - it-does’ exactly what I -
designed it do.dd.. . . I know what I'd do if I, ‘was to..

-« market the thlng., There 's” a lot of thlngs T wpuld add
_[#08:127] T R AR T
= the exC1tement of worklng Wlth new materlals, ',ﬁfifif’li

It has me champlng at the b1t I ‘see all klnds of " usesﬂ*l

; anB thlngs that T want to do. [#28 204]

- and fac111tat1ng the reVlSlon of test mateg}als.

o

' It .saves me an awful 1ot of . tlme now because most of myi
" tésts are - there and: in the' bank ‘and T can ‘go in

there and 1 can look.over the comments that I\had from;‘h-t

. ... the kids . in the classroom . . . Everytlme ‘a kid ‘says’:
'fg_,'jsomethlng about, a test.questlon now, I make ‘sure- that I

-and - I change  that "~ questlon— the wording ‘on-that,

'questlon.; ,The quality of my questiobs is very hlgh?

compared ‘to what it used to.-be. . . . That. is ‘were the”

‘major advantage is' over a typewriter in terms of the

‘quallty of - the material. But it does cost you time.
- [#34:9.9] : ' e : o

AR . E A S _— . . , .. : .. L
. . . . ’ :

,'Test Scorlng The extent to whlch the teachers in the
B,

‘study used an automated tast scor1n§/mark1ng devrce 15", A

-Lndlcated by the low (medlan = 0) level of use by the

‘&respondents to the questlonnalre : A novel test scorlng

fprccedure 1ncorporat1n%_marklng, reportlng, and*recordlng
?'fwas created hy a. school admlnlstrator 1n a nelghborlng
.SChQQl SYStem who used.a mark sense card reader and a - . .

e

mlcrocomputer

ge uses ‘a card readef» ~Hls students wrlte a. test and :

. the. cards -are these long _stglp cards- so,‘for the"
R murtlple choide, they re: Lply. . pencilllng in thls
Y. typidal  score. then- ust --has the reader: and
i»:ifnf'monltor at’ the, door and’ hlS dlSk drive: set up and:.
i the students fl!e by,vthey put ‘their card in the slot.
O "T Lhey ‘keep walking" ‘and -abdut -four. steps down from the .

card readep“,ls\ the mon;tor that glves them_the1r_'7

TR R o . Lo

- make .a note of it on the test and- . Ivgo_back in. .

,)2;

v

ij;" .

;f3tln:‘



S

, results and,uthose nresults go to hls mark-

;,‘imanagement,pfogram rlght away. T 8q* for ‘the. sake of that-

-+ .. oné step that the-.student'~takes,. ‘the ‘student has
sf‘lnstant ”feedback and the recdrd keeplng is’ taken care
R 4"_ Tk

- S e 3 -t L R + N
e SRR e e .

g\,, - T .

?nghe qontrlbutoms of lnformatiOn for th;s use.of

7{1mmed1at,f

4

Rt S N v o

'computers were threeuteachers, one each 1n an Elementary* a

Junloé ngh, and a Senlor ngh Schogl. Two of these schools

. 'F PR LA et
used ‘a. card—reader made by Chatsworth the other dev1ce was-

D

produced by Scan Tron.‘ The Chatsworth reader requlred

'}j connectlon to " an Apple mlcrocomputer, the Scan Tron was a 7

stand alone 1n the scorlng and marklng mode., Both machlnes

m$ed SPeClal “‘a’fk-‘sensmg answer Sheets/cards. N it

e

s

Q:respondents were. asked about system W1de test scorlng u51ng

IR -

a,maln frame, 1nformat10n about thlS fac111ty emerged durlng

v

:lntEereWS relatlng to 1tem/test analysxs.p

The apparatus had been demonstrated by suppllers ‘or by

»

-h,system personnels Slgnlflcant aspects of the performance”

«'.& !.; ‘ . .) :
. L o Ly N .. - ., . . iy
o ncl ed @ : e Ce T

w

- rellablllty of performance, _'“ -'3.fV_i S "LT:,QI IR

w o0 Somebddy ©in the publlc board demonstrated it to ‘me- andv
_ P thought, -"Forget it; I can see npthlng but. .problems -
_ © . o .with that machine.* .f;'; He” couldn t get the thing to
VIR .read properly and the thing was only a year’old R
: ‘ ."For . a. thousand dollars, 1t s not-worth ten" becauseL
"the : thing ~-wasn Tt ‘rellablé and. you're also tying up a’
.computer - and you.can't tie up a- compnter for ‘the amount =
of . time peOple want to mark and use’ it ln a, classroom.'_ .
[#30 670] o AR R P L T o A
- R I Co s
- avallablllty.of serv1ce facllitles.,;~ ST

, ’0~ .‘-"i

e e WA e ey

<‘w-.”;gWe were looklng for a- leca1 Serv1ce conttact,‘"Welr, we.

- . don't have. ‘one." .- But we do. have an agreement. - T

e 4t¢they sent us upu& bunch of parts for the thxngs that do*»‘
@‘j-;’ftend to’ wear out and they alsd- promased us’ that; if ‘the’

-sg’v_T-fthlaglubroke ,down, the ' would shlp one up. rlght away“'

S| . ‘o



177 -

o whlle we. shlpped ours: back down.,

.f;'— and the extent of the local networ
: 'U,':If contacted our purcha51ng people to see if anybody_vl.
=N else ‘had ; acqulred one. .. . . They said, "Yes, there's a

. «. few other. people that had 1t.", I called the supplier.

Lo Yeay they. . wegge aware “sqme . people in the school "
. system that havea it. . . . We are. aware ‘of, I think,

- five. or . srx “‘other = schools that have 'it, Junlor ‘High

'.mmore than Elementary, I gather. [#37 lOl5]

. : L , s : 2

j§ . f\ . :o(. ,' . ER ) X ‘- ) -

J?'The malntenance of‘these deV1ces resulted from the

' mechanlcal-éspects of. their operatlon and varled from

'girrroutlnely checklng andradjusting the;sen51t1v1ty control‘to K

/

‘Lflndlng repalr fac111’ges for major overhaul - ’ :i

Sl

/o At the lowest lev;~nof knowledge, a teacher or a

b'le to. monhtor and adjust the

f7sen51t1v1ty of the optlcal reader .The Chatsworth reader

A .

fng,shadesjof,pencil‘_.

‘marks and card thlckness. User @ (‘ initiated a perlodic,

rten mlnute,:test routlne u81ng

-test cards to determlne the neeo f{adjustment. - S
‘~Itj is a 51mple adjustment of a 51mple potentlometer. T
+ . . Tést it first and then do -it. .-@ ~This’ is thet"
second time this- school yean. [#37 942] ”t'-‘- S
R il L IR
45}To avofdygroblems caused by penc1ls of dlfferlng darkness IR

,Iand cards of varylng thlckness whlch apparently Caused

A

- problems w1th the card reader, thls school has standardlzed

-

ti'lts penCLls and answer cards for the computer-scored test

Lo ;;1Now wel! ve; unlformed the penc1ls, we' have a partlcular

. . bpatch of ‘cards . that we bought in ‘bulk. so they re all.
. .~”ldent1cai now_iand that works conszderabl; better.ﬁh
{#37 935] MR T e e o

tfc.ucﬁt*a;hxgner level ©f.problam-seolving skill, .seme. ** - .

s

Ve

program and a set of; o



'Vﬂaf; .. out and it - had to -be repalred - 1t wouldn t mark th

{&)

‘ competence ln dlagnostlc technlques may be requlred,

‘tttf’"yigso 16651

‘-conservatlonuoﬁ esources. )

’

Because the mark reader lS sen51t1ve to llght penc1l

,','évz,._,;', ‘_ .
: strokes, one. teacher had erased stray marks leaving the
o : S '
: \rubblngs on the cardqhi , '}Ff,y};'~ _‘.‘.'*"
.~ . ' »

You pull outlyour eraser -and erase and, I think, that 5
where a lot. of the  residue: came in. . . . You're
cleaning up - the cards -‘with , the eraser rlght there.
~ [#05: 130] R - u"‘

After thlS cleanup, the‘ teacher then obsejrved tt&

“the machlne Wasn Q_operatlng very well . .+ « MO patternt‘f
.developed; so I tore the - machine apart and finally
figured, out that there" 1s a drivé.wheel there that gets:.
. very .di} ty and it puts on marks ‘on the card. Like it .=
~will Upidk up in one’ area’ 'ahd put 1n another area.}?
[#OSQOGO] ' L P ,

Analy31s and solut;on of thlS problem 1ncluded reference tov.

the operator S manual and treatment w1th 90% 1sopropy1

v
’ P

- alCOhOl. :yy; _\" - B s‘:' ya; . h,: 1h}‘ ', ‘:h§1»:f”l

C .

leflcultles thh falselreadlngs with - the Scan Tron or'

' W1th an” earller,'SLmllar machlne were not mentloned by the T

\ .

teachergr
At the hlghest level of malntenance yequlrements, ’”'
J machlne that has glven lengthy serv1ce may requlre‘rlndlng af

T

repalr fac111ty for a major overhaul

.*};“_ W had an: optlcal marker in thlS school for about five -

”‘Ayears..vr,: Everybody used it, it was. such a popularﬁﬁ
item Ll So what happened is ‘that it started wearingyg-

~jffirst',two questlons right “and SO ony vy e TheRg seairs
.. couldn't flnd anybody jln “the C;;y _FO,’§GP§1? P 8 AR

- " ) ’.,‘

Exten51ve down—tlme Eor repalrs to the macnxne mav ﬂmtcod’

.. 0

concerns for contlnulty of the school ooeratxbn ana

‘.\p Lo ’ s e

“x
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You need a -marking machine here. 2
weren't ‘ready .to . send’ it .down’ the-_ and wait six -

. months. . 'We found out there wére tter machines
on .the market that did more. . . . You sege, they take
different answer’ sheets, the new and the ld machlne,
and. we' st%ll have a lot of .old answer sheetiggaround so - »
we'll " fix ' it up and then- use both iintil we ¥un out of’
the old answer sheets; for what it'costs i
fixed, -we can't afﬁord5 to throw it out ‘with
extra answer sheets a:pund [#30 800] , Nt

the time - we

) R . {Vaﬂ LR PR '
" The operation of the*chatsworth reader involved

 fundamental SklllS of bootlng the program dlsk and
r spondlng to a menu of optlons. Students at one Elementary
chool, in the 1nterests of computer llteracy, routlnely put
the scorlng program disk in the drlve, close the door, turn
gthe power on to-the computer, monitor, and reader, and&
run the score program and then simply follow the screen
. directions in terms of . . . entering the number of
. students, number of questions,‘input the keyed’answer
card;  input the student number one card . . . and away

. . you go. So they can handle -that readlly, it is not a
..y, Problem. [#30 981] " ' S :

:The]time reqUired3to process, a ciaSSASetboﬁbanswers
- varied by a:factor~of»three;-depending on the machine-used

I would think that twenty mlnutes as belng about what
it would take, twenty minutes to thirty mlnutes. S -
It's - dece1v1ng because, like, if the [Chatsworth]
-machine is op ratlng and there doesn’' t have to be any
.adjustments. % 5 300] o S . :

It would taxe me twenty mlnutes to mark that éxanm,
whereas with this [Scan- Tron] machine~. I gave two

. exams today,. -the. - last ten minutes, I went down, I

- marked - them, I put them all together, -and I brought
them back within ten minutes. [#30:830].'_, - :

'r

'1_-Qfmhe Scaq-Tron card reader, oelng comoletel' g
.

lndeoéncent, was szmple to ooerage rnvoll*ng 1nsertlon of

P . ’ : - B
3 . . . : T - A



the qnswer key sheet, the student s answer’ sheets, and a'p
report sheet onto which thg dev1ce prlnts elementary test

StatlSthS. The device also prlnts the correct answer for

-
. I

1each questlon 1n the margln of the student s answer sheet.-
Early: edltlons of the scorlng program used by the
Chatsworth card reader had a programmlng error resultlng in'

_the program {which had been acqulred from unknown sources)

going into. loops . We would get . o e locked 1nto a
loop. -The person would end up stuck inputting the same
“card. . . . I figured that one out, too. 1 changed
this one. . . . The loop problem is right in here. . .

%' When the printer was on, it didn't work; 1f the
prlnter was off, it worked fine. [#37 +015] '

_Thls problem was not 1ncurred 1n later ver51ons of the

program
The Scan- Tron’ card reader/scorer, used wlthOut the ‘

&»Optlonal 1nterface to a computer for statlstlcal analySLS,
(23 7,

dces not requlre a computer for test marklng and, thus, no- &

‘4 .,

dlfﬁlcultles were experlenced W1th malfunctlon of the

i
. 'n, . .

»computer'program. rTheucoﬁﬁuter program for the Chatsworth o
* " f\f’ e Y (““.
’card reader was avamlable in a number or forms from varlous '
. . N . . '
- sources. 9'

-f;Wei got W1nd of a new version by letter, contacted the .
" supplier . . " About a month later, arrived a brand new .
disk - with thlS all done on it. . : . At nb cost, just .
_ “straight from, California, here- you rare. Real nice’
=support—, just’ super. [#37 925] e
One teacher had a software program that had been
E modlfied°to 51gnal.the results of readlng cards which -

'apparently had double or no responses. Also, the results -

for the class were prlnted in a format wh«ch both lncreased

. . T



the volume of paper needed for statlstlcs and lengthened the"”'

..‘. -

tlme requlred for marklng a. set of answer cards. ThlS
teacher had already 1nvested tlme to- solve a problem

generated by false readlngs produced by a dlrty.drlve wheel

‘Hence, the major concern for thls teacher was . thelbalance

etween the time requlred to correct the proble%aand the

i o

'tlme saved 1f ‘the problem was corrected. s
VS So I. would see, if I were\b\eally gung ho on B
‘ ‘programming, a person would: be d ing in that area but

the payoff there is so. terrlble for the tlme you put

S in. [#05 325] "\

' The teachers who used the Chatsworth reader con31dered\\

,'beneflolal

) ogram that speeded up the marklng process,'

"With the bigger machlnes,‘when they have ‘a batch they
‘run the whole batch and then they look. back and say,

"0, K.; there's problems here’ and here. "oIt's faster to .

'g.' do that rather than to break. the batch as it goes
. “through the scanner. so I am just assuming that if it's

possrble for the bigger machine to do that, thef why -

wouldn t it be: fea51bléifor thlS one to run the whola

bathf [#05 430] EEE R L m;-

o €
- had 1mproved analytlcal and dlagnostlc capabllltles, *Q

‘Now . 1t does a llttle blt better analysrs, but lt(also_
glves us the capablllty of adjusting theé optical reader

_,ourselves( rather - than . having - to . rely on .a" serV1ce'”g
person " or »a“ servxce agent to change— to make uf” for -

dlfferences in cards [#37 9307 -

~‘— and dlscrlmlnated between amblguous responses by thi,card
reader. ' v :
{The one weakness in the card reader . program, Jv; . it

“should pick up. either- 'no ‘marks for that questloq,‘ orﬁ.,‘.
it . should pick up -and” 51gnal, in some way, that it

'dldn £ read that &uestlon prope ;!'[§37 :X1301

‘-

L e diE

"°1 S e

Théftea¢he?5 béC&mé»aware“ofythese'maChihes by reading . .. "



w

journals, by v1ew1ng the machlnes at conferences, or by
3 . B .
exposure at the school. Co "; _'. R R
| I 'read : revlew of it whlch ‘was pos1t1ve all the way o
.down .the line. It wass in .. . . an Education
Administration Newsletter. -." . . put out’ in Mlnnesota.;
Sure enough, here it was, talking about using.it in
‘their = school systems for -instructional: management'
- “scheduling and a?l kinds of things, and,also_testv'
A marking. So it was really, really p051t1ve. [#37:1025]
C ' . ) . G ‘,‘
Follow1ng awareness of the potentlal of. the card reader'

for test scorlng,*the teachers surveyed the suppllers and

brochures 1ssued by manufacturers, determlned the extent of

local userswsf 31m11ar dev1ces, and’ proceeded to purchase.~'
. N
our V.P.. said, "Well, I ve run across thlS new machlne.»
. Do you want to come aftid take a look at the brochure?"
. .And I looked.at it and 3aid, "it looks good." . i . We
- talked to''the .supplier and we looked at the brochure. .
. we lpoked at it and we llked it so we bought 1t
[#30 6951 & v .

QS. All teachers u51ng both card readers had problems with
students marklng thelr answer sheet w1thout hav1ng stray

marks or 1nadequately erased old answers, both of Wthh led
-8
ta 1ncorrect scorlng

There is -a tralnlng element to bulldlng the student s. .
. familiarity with .it ~so .that . it doesn't. affect the-
. score. - In other - words,,the markxng of the card, and-

. marking 'itjcarefully, is not of 'sufficient’ dlstractlon -h;d
“.to - the student that it would lmplnge on their .

“concentration on-_the test. I thlnk thHat's a- learnlng‘
"curve of relatlvely short duratlon but; nevertheless, .
"it is not a familiar experlence w1th a lot of the klds',

.yet._[#37 1102] '

1

B The marx sense cards for both card readers allowed for‘;

onlw numerlc 1dent1rlers,,the cards had no prOVlS on for‘the
T g : .
student~s,name.. The teacqers resoonced‘ o-thzs llmrtatron

: Lo ~P“"°
e . ‘,l,r.v ;
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" replacenrent card reader.

e

' by orderlng the cards accordlng to the class llSt Thls

IR

SN . R © e et

K] . . N
~: s Lo . g

o . . AL v

\

o procedure also gave an addltlonal beneflt of faster entry of

: the test resulcs 1nto a. marks record program.

_-1ncluded multlple ch01ce test 1tems and dependlng on the

The teachers recelved ass1stance from a varlety of

(]

.;L‘sources lncludlng the operator S manual students, teachers/
and admlnlstratlve personnel 1n the local school systems and

"the reglonal spec1allst counc11 The aSSLStance 1ncluded

~

trouble shootlng programmlng errors, adv1ce concernlng

[N

- : = : . v
'] « - . T y - 4
P . . . . : : I

mz;ptenance procedures,‘and d01ng ‘the leg work for flndlng a

. Objectlvely scoi’ed test 1tems marked by the card reader

*

: readrng héad and the spec1fic machlne to whlch lt was

fltted true—false\and\matchlng questlons and survey polls.p' ;
Tl The effect on the student andf_he teacher of the use of_
the card reader was Seen- by the teachers as malnly

'favorable

For the students,'the main beneflt was the lmmedlacy

and the dlscrlmlnatlon of the feedback All teachers

-4‘returned tne marked cards to the students for post test

‘analy51s.,"' o

’ 4

What - the k1d5<really apprecrate is the dlscrlmlnatlon.
"You've got this one wrong and this one wrong and this

w;fuone wrong." "I did2" . From a student's. point of view,

have underestimated how" valuable ‘that. was'. for .them. ..,

"They really ‘do want to ‘know: that and the lmmedlacy of

it immediatély forces them to go back and- look. They
go back  and they redo their test again on that basis,
.doing ‘those - - questions. and like it. It is a lot more

positive situation.. The 1mmed1acy df- thge turnaround*'

has been really, really good. So, from a‘student's
. perspective, it is- nothlng but positive that we've seen
" -so far.._ No negatlve reactlons to . . . communicating



For the teacher,‘the use of a: card reader for test

' scorlng entalls an added workload as a’ programmer or as a

techn1c1an 1f the operatlon 1s faulty If the dev1ce

performs as expected however, release from EY clerlcal task

. is the prlmary paYfo }"p. k.7f{ ';ff_"t-:'.h77e?%:'~h? :

R I, can be spendlng more tlme preparlng lgésons,orf;
vf._{§: deallng w1th students. [#30 836] L ST :

. - .
Ry .

v‘o'v' Dependlng on the phy51cal and superv1sory arrangements'?*’:”
. 1n the school, some outaof class tlme 1s 1mp11ed 1f students

5 - _ S a_\,
mark the answer sheets.,vi» r' f . ”f;;; L ;_:ft\‘“(%j,, e
’VGeneraLly,;g he “kids ‘that want to mark gladly give up .
. their ".recess or their noon hour. and come: in-and spend
““the ™ flfteen mlnutes it takes;,. tops, -to mark the whole L
- Cclass's work and then they are. done for that partlcular‘
' day [#37 975] . P

3

”'?the teacher becomes more cautlous of tackllng new areas and o

-;may be content to hold the st\tus quo.
I"am Gne "of these people who . are backlng off just
don t have the commltment or the energles.,[#OS 470]
it In summary, a_teacher who ls con51der1ng us1ng a .
, computer for test scorlng, u51ng a card reader, should know
that P | "
l) a dependable, ea511y operated dev1ce glves greater
serv1ce to the teachers 1n the school for the 1nvestment
N - measured ‘in. tests ma:.‘ked per, @ollar spent, >
: 5
2) the 1nvei}ment requlred for this use lS dollars of school
. ” . .. _ " . - L \ _
{ “ - | . %

["55LIf however, problems w1th the dev1ce are extens ve,,,;'f"""



'5) the students Wlll learn that/the:devlce

I
(s

"S.3l_the teacher should be 1ncllned to. the grocess and

»fcapmtal funds and/or hours of teacher tlme (whlch could

Quialso come - from school funds for release for program

y o

Qneeds),_
T

R e
o llmltatlons of marklng by machlne,f ‘“.-'

n4)~the lnterpretatlon by the machlne of the student 'S marks

ToA

: I

s determlned by reference to an, arbltrary, adjusﬂ.pleupﬂﬂ”

J“.standard of sen51t1v1ty, and

and thgt unamglguous communlcatlon u51ng the mag&;sense
T L e N

'card is requlged e - — ' : SN

W ~ “ \_\ o . R N

e ’ - NG o \
v . R .- R \_' ', -

Test Records .The area of keeplng reco?ds d? student
EETEE SR :
achlevement is: one whxch commanded both the hlghest level SF-

eXperlence (medlan = 2) and also the hlghest level of

1

feasrblllty.lmedian % 3) amongst the respondents to the
‘ ' ' ' fe gn R

-questionnairef, Although four teachens were selected for*

. J
dlscu551on of aspects of this use, eleven other teach .S
. 0.

referred to thelr act1v1t1es here as asxdes to the prlmary
49
e
toplcs dlscussed.- In thls use of computers, much of thel-
~(\
[
dlfferentlatlon betweed partlclpants was dependent on the

v

k
. type of software that théy ‘chose The programs used bjﬁthe'

~

teachers ranged from a 51mple calculator functhn w1thout o
storage of records, through programs sultable only for

v C
determlnlng and storlng marxs, to multi- functlonal data .

management programs;




L.

*:_requests of the menu-drrven program :f5u\"_a'wﬁﬁa

5 3’&‘ i

® - h

RN

Ty S

»Ean{;-thlngs,

15M*'ﬂ f~~ohe programs were "turn-key"frequarlng only

Y WY

H . ) 1-. ‘.‘\e{.

”The data base management program was operated as a

learnlng act1v1ty by spec%al pﬁoject students under the

-fj&{_ detalls to be mastered by the\st%dent 1nclud1ng

) % 1
1nstructlon of a teacher and as a customlzed serv1c1ng o

the marks of five teachers. The klnds of knowledge need

ope&atlon of the hardware components and respbnse to the"f,f-

.ol

:.—n.

ng

i
|

é[

>

f :
ed

by the teacher encompassed both the large concept requlred

by the teacher of the scope of the program as: well as th

Coa

'?how to xpgerate the . flelds, whlch are, the 1mpor
gy vVariables " WLthlﬁ\the program. I will.
-~ them ‘the. various menu . fupctlons, how.I .can manlpu

data. T will show them what, I had done P USlngjfﬂ.:'

fyslast ‘year's programs. . ', ,‘The problem is’ that as
~iwvary .the” teacher, you vary “the format as well. Ce

e\.

tant iigf;
show ¢

late

,you

v‘*format won't fit any Other teacher s . formats for markjﬂ

calculatlons. [#40 390] o )
‘ . I ‘ . s ' . ' o

f; a range of computerstlncludlng IMSAI, 3%& ’ Commod
‘. ﬁ * .

2

.,8032 and LA36 DECerter termlnals to°a malnframe were u

N .
w1th _the" marks réc ds programs © No., dlStlnCt advantage

'fl'any machlne was noted except for a concern for the
' \

portablllty of programs between computers manufactured b

\

‘f
the same company, e g., Commodore 64 and - 8032

,,I ~have to Make' some adjustments, - 80 I ‘have t
“througn and make sure where the problem comes. 1
€re  you -are. With files, ‘with the 8050, you ar

. Basic ‘4. Now I have to, with the Link in, I can
‘Basic’ 4, but I only. have one. disk drive. So with
particular. Program,’ . you put, one disk in dri
and " the dlsk ‘that you want your file memorized t
the . other one. The commands are specific for t

ore *f'“'

sed

of

Yy

° go
nis -
e in
have

this— - p

ve 0
0 in
hose

"dlfferent ‘ones. . So you have to: go through and- change

. those “‘things. . . . I'am hopdng that is all there

» * . ST
o . . s

8

is.

PR

ﬂ';ajs’% .



, If there is more than that then I w111 just scrap 1t-
:'1t 1s not worth Lt. [#35 178] .

’

S ‘ l- .w-! v ¢

: A proposal to process marks on a malnframé was seen as T

deSLrable by one teacher who hoped that fewer errorslwouldﬁ

- T

result from dlrect reportlng of the students' marks'f'

‘t,We could dlrectly feed fﬁe’IhES?mEtlon that ‘we have on

" these kids, their marks, to therDepartment of Ed. 6'

<« ' that ithere. is  less. likelihood ' for  error: We went‘
o , throudﬁ a perlod of u51ng computerlzed report cards a’
‘few.’ years ~back; | .some schools strll ase them.  We 'were
. absolutely amazed at How ‘the mark-, the mark book w1th
u"the bubble sheet, to some techn1c1an downtown, to the
- mputer, ‘Edmonton, -‘to the. mall -and ‘back to the
¥ . how ~ the . mark  dould end up. belng sb dlfferent
: :Tﬁg amount of correctlons and stuff 'was unresdl. You )
.could ‘never’ ' place the ‘Blame” anywhere; it was. just a
,long chain and,anywhere these mlstakes were made. ‘Now, -
. we thlnk it will be posslble +that ¢ « o« We coddd feed-
f"the.mark dlrectly - -and once: the. teachef looks down’
o the Tllst and sées. these are correct, that 1t w1ll now
be correct “in’ flnal form. [#41 l6l] AT R .

Ll Zj-yj'm'f f;*" L O h R o
R .
C e fThe teachers learnedeabout spec1f1c marks records
: ijrograms by readlng cataﬂogs Sent by publishlng companles,

IM'ngy lnqulrlng at local computeﬁ@retall sﬁops, and from local
'ischool system SPEClallSLS. The programs tﬁft were used were

produced by students or fellow teachers ln the - school whére
BN . W
v-jthe programs were used by a developer at the local

t:UnlverSLty, by specrallsts worklng for a local Technology
_Instltute or school system, by the Prov1nc1al Department of

Educatlon, by commerCLal software\houses, and by the

A

R . . . . . . . . N R . & -
teacher -user. . o s o ‘ X- .

For those teachers who were skllled or 1ncllned to v

[}

develop a marks program, that development was frequently

o

;- ‘a requlred pro;ect for a course, o :



" The  only” zeason I wrote this one is because,

.~ . wash't one on the market at that time = or at ‘least ‘not

e og,becéusé~aVailéb1¢ material‘wéSnunsuitable.orfihéd

| ”{!fof'£he téagher's;pﬁrposes; LJ'

' fjthe'ﬁschoolfherexhad‘purChased a commercial pfogfam‘;*.ﬁ_,_
_ m¥
‘with- it;;and'afnumbérgqf‘teacherSjcomplaidbd'abbut;it,»g:__
‘was that.. you 7couldionly,enter\pne_stUdent's name. and
- 'you only - saw. one name oﬁ~thefscreen. And it was-on. i .
-that ' approach that I' started to look around. ' I played
= around With it myself and I was very displeased with it )
-Ye) 'I'.decided,."Wellf-maybe'I caanrite‘sdmething?that?u-l :
'will*do‘whathlfwant,“,fAnd}gasfa7result,Qwe“nonhave-itﬁ~(§;
. Set up  sb..that it presents lS‘stgdents"nameé*on*the;” :
. screen. So7if :looks like'a normal mark book. [#44:154]"

S

)

s

:;,corfeSpondencei’cQurse;;ITLtbbk,,_wglwhad ~to*4 can
',aproject;*wa;‘didn't‘haVé-to‘be-as ambitious as'the one .

S

Lot
. ;

that: I did -but I;deéided-that!s;wha;71;Wantéd§: A

zga.gbb@fbne;that”Iﬁhadyseen,—.so,I-just_de¢ided to write .
one’' -and so I came. up-with a useable ‘one and-itfsfming L

Sb,;{use“;t,'{#28&35?}; ¥" RER ‘/f,

CLte

. Initially;~51v'got'fStarféd.Fon\-iff“in"tér@s.6f”Ilﬁ@§ﬁ{fE 
".wanted a way of keeping a record for myself and then”.

R kY

. Tdt's notzalljthatvgréatma.program;:; . - . The proble

(S »
-

-
«

- . . ... ‘ . .“.) ) . :‘ 3 . o
. were ‘extolled were EO A &

o
v

. D PP SR
) :uthe}flexibﬁliqy-ofgthe,data~base&;program,\

R o purchased}.itg.fealiz;ng_ that"it--had;a'reasonable.
1.fleXibilityﬂto~d¢.anything I wanted it to do, whether 1
*;quywantEd'"tG”'dg; inventory, whether I Wanted-it.to.do‘f_
. ‘Students' marks,. whethér I wanted to do any Kind of ;e
“.manipulation of any . kind of.data, I could do it with '
" “that Manager systeql-L#40¥020]1" ’ L ST

C A

. - offering a ermaf“apﬁropriatQ fbr.thé inténded7‘~<

B .

- yapplication,'_. S S o I .

i

We tfied,'it}'dutlheré but it_is.désignedfmainly for a

Junior High_-fElementary;:eight.p10ck[a day-, more of a-

Class-orientated, rather than an. individual student
‘mark sheet. . ... So. what it does is . -, . you would

get all the marks for Grade 8 Health and then you would
go on ‘to a module in Shop and it would handle all the
kids. And it wouldn't look at what  this kid was taking
ifs‘he;switcﬁed-cbursesball'the way along. .. «. . Again,

it is very -awkward to use in the High Schools so we

’

egﬁétgl'~f

 T»é chér$¢té?i$ﬁichof?Ehe\marks-recdrds'softwéfe that ..

i

T
-y

¢
]



deelded not to go w1th that one elther. [#09 081]
‘- the operatlon of a program from a.ngle d:.sk drlve,

, _(-f»xx«flnd that ‘teachers:. -really ‘don't like a’ two-disk-drive

systém.. for thelr marks -because they like to have ‘it all.

‘on one ~disk. They want. to have their dlsk wlth‘the
_ program ahd" thelr files on the same dlSk « .+« They
: have control over . it. [#39 120] . : R
N

- the rapld and eff1c1ent proce551ng of marks,

e e That was an experlmental program that we dec1ded to try,
“r”v;:§3up ‘until January- and then we -gave it up- because it ‘was
Lo too cumbersome, too" tlme consumlng—y <access- toh‘
‘f'ind1v1dual »Student ‘-1nformatlon, - to-:.enter marks,,~

“{5.n.>‘ br.retrleve 1nformatlon—'. 1t Smely took too long
SRITE hf[#09 060] 4! , ;,_- S, ) ;‘_. o

,'- prov1sron in the program for requlrements of the teacher,.l'

T

"Problems « . < dn welghtlng factors - in columns ‘and -

~marks. - ., . "Will it -handle- anything less than. 582 -
nWlll it handle anything over 5%2" " He hasn't ‘done. that

his ‘main program if. it is 'less than. 5% fp; ‘each.

ot to -

column, it won't  touch - 1t.-; So you. have

~.,.-watch - yourself, so that- ‘when you are . d01ng a kid's
.~ average, I always check to make ‘sure ‘that if. I do one .
~kid's - average, "and if his - is r;ght, then the rest

4should be rlght. [#09 699]

L= the thoroughness of the manual to descrlbe the llmltatlons

of the program, :.

“I,'am ‘not’. ‘Sure. that they could‘wrlte’a manuai'that,

' deflned what I wanted to do- . . . so I can carry it off
right - .away. .. . . To do my ﬂunctlon of reporting, 1I
think one ,has to be a bit. tolerant of the fact, maybe,
‘they weren't writing a manual for doing report’ cards
[u51ng a data- based management system ] [#40 +122] :

- the aolllty of the program to gather and welght s;mllar

marks for a final summary, NP - , .
L L . Co.

.jlw S | have used the one erttED by our student I m not

- happy with it, and I will tell you why, Because in the

this. [#35:163]

N

kﬂﬂf‘3~@ But‘ lt's not that good it needs two . dlSk drlves and I

s . . Sciences, I like to usually allot 10% for Labs,’ 20% for
-\p the Final Exam, that is the way we used to do it, and-g _
. 7"70% on -classwork. .’- ThlS' program did not fac111tatetj'_‘r



dft— and allows adequate deSCrlptlon of marks._?h-”

- But 1t wasn t glVlng us,_for example, 1f I wou
in - Test #1, T ‘would. type in . Tl. When' ‘the. Studep;

"ﬁback the Printout, 1t says- Tl 50%. - ‘He's got to

ld type S
‘getst © Y
“back:

» . ‘his own recqrds unless I, provide them, . to tell him = .

[what Tl was. With- Compumark -we _have- available; at ‘the

bottom, a.legend. ' Tl .was Test #1.on ‘Reaction ‘Kineétics;
‘L2 was: “Lab - #2 on Preilgltatlon Reactlon,_and§SO.on.

[#42 242]‘f

o

The dlfflcultles that were experlenced by the teachers

1ncluded the phenomena of .

ﬂ,— worklng w1th the requlrements of the computer/program"

. The only part of 'itj that _ig' a llttle bit of angfﬂ““

start ‘up ‘the ~computer - agd ' you ‘have  to go:
.certain procedures +to change the one student.
-easier vEo o wait untii “you have. all the marks
‘class before you enter it. [#28 331 - >

" have,to ..
through;m
SO0 it's: IR
for the;;g~*"

'V:ﬁ— and coplng w1th the workload assoc1ated w1th thlS use

- It doesf take tlme on.a weekly ba51s perhaps for- us to1ﬁ

enter - the- ‘marks, but again, it'is at a point now where

‘We .. have one or two -students who we say to, "Look, I've - .
for the -

ey'll do
it for us. .. And 1t saves a. lot of time. [#42 3l] :

got. a 'new ‘set . of. marks, would you enter it-
class?" , . ‘They love to be helpful ‘and so-th

B R

It :

The teachers, as. they encountered the dlfflcultles

"descrlbed above, called upon a number of resources ranglng .

from thelr OWn perseverance, thelr frlends or colleagues, or

the author/manual

. For . this. partlcular. program, hav1ng gone through 1tﬁ”
‘once with Cam [the author], all staff members’ presenty,’
was' -enough  to get People with it, and ready’ reference:
to the manual., 'The only thing we .-have done is, as. we

‘have used 1t, we have 51mply made notes here and there




;[#42:27]f- .‘(" |
The ilmltatlons or 1mped1ments to good teachlng
practlce deE“ctable in the comments by the teachers related

‘(‘ .
to

:74f- the percelved 1nfa111b111ty of:the computer s prlntout of

' mmrkS"}. o A i e
T o T - S .
. The.administration, they bellef that ‘the computer can' t'
"make  an: error. . ;' If give them a computerr- :
g‘prrnt -out, - they. take for: face value..  Then they ' -
.-, don't 1look .at my 'record book_and they don t thlnk
i 7;__[#27 1138] : ‘ : , :

v

R and the confldentlallty of posted student marks

_ ® - asked the students prlor o ever postlng anythlngju
S like that, "Look,; are. 'you opposed to the new way of .
‘having ,your ‘marks" presented fo the rest of the class
- .via *the bulletln "board "at the- back of ‘the room?" . I.
haven't had ' any students object. “I. they did, then of
‘course,- I  would' 'c0n51der' ‘some: . way of remov1ng that
particular person's mark, just by blanking it:out from
".the " printout, cutting it out of the page, or whatever;
or maklng other ' kinds.of personal adjustments. .. .
"The hames are there, ‘the ‘marks- are there, - Students can, . ...
‘'see  how many“ass1gnments they have, who's missed them, -
whe hasn t, 'what grades’ .you're- .getting, - -what the’
?average mark is. on . each. aSSLgnment as’. well as theg
‘overall: class mark [#42 32]. . : .

VH‘The impact of,the computer oh the teacher S common._
chore of.recording student achlevement was felt in three T
areas; »

::- the potentlal for rellef if- the teacher lS released from '
‘the task of data entry and manlpulatlon g" u%&
It 'is a very mundane act,. partlcularly if you have'. any

‘broad ‘evaluation - basis. . . I find it extremely

tedious, I can thlnk of nothlng I'd rather—, I-don'
enjoy it. [#40: +224]



]h— self 1mprovement is noted,

“-v.evaluatlon

°persons.fl,{"V~"

\

Sy

A au : me sav1ng feature and the i
the" feedback, 8 I probably ‘now provrde mare
_for - the

; riWords,;there may'bejmore,ﬁuiézeéﬁv”
iore. -assignments .that are}h
;results belng glven;back to $hem o

,ffﬁf‘certalnly has speeded up the process of assxgnlngy
" marks ‘and: keeplng!trask of " a grade and giving 1nstant1q¢
feedback\to the~students and/or a’ parent i#42 26] '

students than

anded . in - for -

o

\»" f‘.m,

The effect of reportlng narks us1ng a computer 1s .as ”% o

51gn1f1cant for the student

because, when marks are calc

:

ffThe kldS: respond ,Ver
’"Well ‘this . test has
where lt has Q;T [#4

],- and teachers are shown as

processors, and not orlgln
I thlnk - we' are accoun
-are your' marks, ‘noét:- ny.
those thlngs ‘I had be
‘think that probably #he
‘handing - ‘these! things
done; as I . perceived .
corrected. it. ‘Am I ri
"~ I.do someth2®ng wrong°-
ﬂyou ‘have - more - than
fv[#4o 889] o

In’ summary, a teacher w

. records should know that

N

9

as 1t 1s for the ceacher

\

ulated and posted

y p051t1vely and” they can .See,

pushed me up, pulled me down,l'h
4 096] - T

LA\ ' \
accountable for thelr role as

ators, of students' marks.

table to [the students ] "Those :
marks. You are responsible” for_
tter have done my job rlght I
hardest thing to- get used :
out .and MThere TS~what . S
it, and. 1. _marked ;t, and I
ght? pid T make a. mlstake° Did
And, if‘'r did, thén .T ‘think that
‘a rlght to talk to me about it."

ho uses a computer for mark




the. neollglble experlence (medlan = 0) and moderate ' '\ml;‘

,of test ltems uslng any of these programs, the’ teachers

| ) S : SIS
' e
a) thlS functlon W1ll magnlfy or enhance those same,"

"ﬂact1v1t1es (recordlng, complllng, reportlng) that the ;'7‘

"teacher,would have comp&eted w1thout usrng the computer,_:g

'v‘_b)athe llmltatlons of the program or’ computer 1n executlng

thpse act1v1t1es must be 1dent1f1ed usrng trlal data,

| _c):there will be a trade off betweedilncreased clerlcal

J’act1V1t1es of ' enterlng the data and decreased :,erﬂ['

‘calculatlons in proce531ng the data, and S

d).an examlnatlon of the 1ssues of confldentlallty and

o vaccountablllty should be made prlor to ms1ng the'__ifif-“

computer s ablllty to expand the reportxng of marksf":.

‘:Test*Item-Analysisr The ext%Bsrve use of a computer for

t

_‘test productlon and mark records ‘is strongly contrasted wr‘H

"!\.\4

—~

K

ifea51b111ty (medlan 2) when used to ald 1n test ltem

B analyls.' Four re5pondents contrlbuted the comments that are
v .

i,

complled in thas sectlon.‘f -

The programs that the teachers used were SuperPllot, aj7‘

?program for the Chat!worth card reader (both prqgrams used

cn an Apple. computer)\ and those wrltten for the malnframe
\

“rgcomputers operated by two large urban publlc dlStrlCtS ﬁihe;:”'wﬂ

u.;teachers had not used any ﬁhbwledge of programmlng for'

analy51s of test 1tems.» However, to 1n1t1ate the analysrs

needed to follow~d1gectlons elther from the screen or from

\



the manual accompanylng the program wﬁNerther students nor‘ |
teachlng aldes were 1nVolved but the use by the teacher of
the statlstlcs prov1ded by the program requlred an. exten51ve ri;

khowiedge 1nclud1ng

v

~ the’ extent of the 1nformatlon that 1s to be selected from*w

»{"thevprlntout of statlstlcs .. 'ﬁ\-
= the 51gn1f1cance of the statlstlcs that are produced by

e .
S

T j*theﬁprogram, e A l'bfl,=’lv

L the crlterla to be used to evaluate the StatlsthS

presented, and h . L - _' 'Q'- B
"r— the technlques for rev151ng questlons using.the > ‘.,
R Rl P ,j.*x' .. o ' ‘
";statlstlcal 1nformatlon.: g 4,_1h"‘~"< R L j;r7 "

~~.- i . T
S .. 1 . Lo :
. e ! <

The analy51s of tests used by the teachers in thls

© sutrvey employed\hardware and software that had been selected
eLther by other schodl personnel or for other purposes.u The

o analy51s of test 1tems was then a supplementary beneflt that

_ - T ]
was used only occasronally, . . L ": . . .J,

- We're not us1ng it as extens1vely now as. we have in- the\
past. ... . So, ‘a number of times durlng the year, . . ™\ :
~I:think we're runnlng about four a year. Thisg ‘year, = :
'for example, I think we've only- sent in two, but we.did \\\\\
a few more last yedr which meahs that in the rotationfj‘4
we're a little bit more - ‘confident w1th more exams that
’are Stlll up to- date.-P#46 054] SR .

RN

. The major use of the test statrstlcs by the teacher was,
for bulldlng and reV1S1ng tests,

What we're trying to do is bulld a bank of tests rather
‘than. just items that have been through everyone else
SO0, as  the years have' gone by, we have done Eﬁat So
;wev-use the serv1ce now when we'! re trying to put in a

\v_ i

rmer



new. test. [#46:000] - [ T A P

.. - .

Features of the analy51s sedtlon of serv1clng tests'

!
that were 1dent1f1ed as useful by the teachers 1ncluded

It glves a frequency response to. each of the p0551ble

, answers, .. . . a distribution® frequency of the 5cores -

— how many. people made the scores.u Then "it. glves a- mean_'
\\“ﬁand a standard dev1atlon e [#05 211] |

The T-questlon is  defined in terms of .what ', the

classifig atlon is - ~ Knowledge, Comprehen51on,c
Open -En , Whatever "-'so you have iapt classiflcatlon.
It's also> got ar- level of dlfflculty ssocxated W1th 1t
. T#44: 312] , . ) ‘ . - :
. FURREETS . . .

The teachers used the computer gené&ated statlstlcs for

test item analys1s when new quéstlons or tests-were berng

If it was a test ‘constructed: by the teacher and he W
‘interested in ‘doing that, I think it would be helpful
. you know, it would at 1east get him in the- rlght ball
. park. [#05 211]

constructed or evaluated

The rev1510n of test ltems on the ba51s of statlstlcaT -
andlysis was\gone 1n1t1ally by a: reV1510n commlttee but in_
practlce by an 1nterested 1nd1v1dual teacher.‘

s “Wlth the rev151ons, we: tend to do it together .+ % You
. "just . have to take this test and I'11 go through it
because we just. can't get bPeople together, unless the
person has a’ particular interest in the test, then
. often they'll do it. The ecology test we . hHad some
~years ' back, for example, 'I did because I was keenly
interested in. that and we’ just couldn t get: together.
. [#46:084)
"‘.‘ - ‘
. \ . S
The 1mpetus for constructlng, testlng,,and rev151ng

o b

test 1tems came from a- sponsorlng 1nst1tutlon such as the



o~

employlng schoo! school Jurlsdlctlon, Department of :_?‘ |

’
»

Educatlon, or'’ from the lndlvidual teacher. 7h} tl;éﬁf.,

thlnk it has ~a lot " to do w1th ‘the fact that, as
sc1ence teachers, - you have - some ' feeling = towards
o ‘_3.__ob3ect1v1ty and that if there is a way ko check ang see
oo Cif question- is perhaps being objectlve’enough you,4
’ are g01ng to utlllze 1t [#46 : 017 ] ‘

o R :
Although the - statlstlcal analy51s supplled by the
‘.ﬁn

T omputer was useful the teacher and the puplls«are a

) :Aggmpoftant sources of 1nformatlon to a551st w1th test 1tem
- . Ao S . . e .

reVLSlon ", S wh ‘ . ' o , \
If someone. was wonderlng about startlng this klnd of L
. service; in '1tself, it's'  very useful but I wouldn't
' want -to - do it witHout always having the thorough
: N eéxperience, - when 901ng through a-test,’ of hav1ng gone
. . . over . that test . with the', class that wrote it, e
' : Especially +when . you ‘go _ through. ‘multiple Choice
. examlnatlons with students'and hear their bje®tions to-
v - . -certain things that & I'm suﬁe you've experienced this
© - there's 'no way that you+w6uld have seen that until-
: : . youiwent through it with a group of - kids and they said,
._.m@f»«f=a"Nbghﬁbut" thought this meant something else" and ‘you
: oK. at it and ay; "Well of cdurse, youfcould read it
ther way'" [#46 :1471 L

A dlfflculty frequently expressed‘was the delay Ln.gﬂ_

proce351ng the test results u81ng the malnframe computer to )

. produce the statlstlcal results ’

I think 1 ‘remember doing it .once and thewturnover Was'
-s0 Yong. [Pllot] L - oD

’

< -

In summary, a teacher who would use a computer for
analysfs of test 1tems should know that | ;

L

-~ there- are many levels of 1nformatlon released by

statlstlcal programs dand each level is a%proprlate for

. s
.
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varlous degrees of rev1sron of test ltems,

_— several souces of lnformatlon each brlng thear own .
”ylnformatlon and perspectlve to the test 1tems that are
\under scrutlny, "‘ysﬁ_'* - .',_ - ng" PSRRI 'f'

R 1nstruct1@n ln how to use the 1nformat10n presented in the
“ saa\astlcs, mastery of ‘the course content, and an -

o

runderstandlng of student learnfhg‘behav1our are all }“-.; F
necessary to achleve the de51red, rev1sed 1tem: i

- a dllemma is frequently presented between u51ng delayed,'
extensive results avallable from a - central malnframe

computer and less detalled statlstlcs from a local school

N mlcrocomputer..

: Mark-Trends Teachers ‘in the survey had v1rtually

'experience (medlan = 0) and only moderate 1nterest (medlan =

Q

R
2) ‘in correlatlon of marks and analy51s of trends. Only one . -

4 51xth of the responded‘s 1nd1cated some experlence or'

¢

;1nterest and; due dﬁ’tlme llmltatlons, only one of these was

1;1nterv1ewed.
yo
Sy . a:z.
I3 M . )
The 1nterv1ewee had not used a computer for analysxs of .

mark trends but had done an elementary analysis as a

. _ &
54 ‘response from: admlnlstratlon personnel . 4

R

A ‘few xyears ago, there was some exam written. ... .
‘Everyone wrltes it and- then, of course, analy51s of
marks is done in some fashion and. typically we'll get

; information “back to the . school. ~ They'll have, say
o provincial, average such-and-such, your scho 1 average
v - .such~and- such, and then the questlon,- ‘from the

®

S
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~person at Central Offlce, w1ll be "How do fou

,*ntErpret thls?" - -Maybe we're fdPr’ percent belowe-
. provincial: average. My initial reactlon to this waS']-
s one of a llttle dlsmay [#13 25. 9] R S

'Concern was expressed for a balanced v1ew of the

measure of product1v1ty of a class,

-

- I am not sure that I am gerr‘bly 1nterested in’ a lot of
detailed statistical analysis of an individual class of

o mine. . I think. there are subjective- aspects to thls:n\
that might be more 51gn1f1cant than the objectlve

- [#13: 27,11 IR R s
and a need for tralnlng of pe&sonnel respon51ble for

ﬁ’ Qtlnterpretlng Ehese statlstlcs

I don t like necessarlly gettlng 1nvolved w1th that
~kind " of detalled analysis because I redlly don't" knowE

what - it means ' in any ' case. .. ‘There are so many
different ways ‘of 1nterpreting data anyways that - froem
statistical standings - thate I -am’ not sure how

important I feel ‘that 'is for. an® 1nd1v1dual class. 1If
they take global views of- many tens of thousands of
£ ‘students, there may be some ‘interest in that kind 6f -

-thing. On. an . individual : basis, . I ‘don't know. B
personally wouldn t be; that- 1nterested _1q,}it.
,[#13 27 2]., ] Q C 7

The onset of dlploma exams,.the capa01ty of computers
B . : -
_to %tore and analyze data, %Pd the t@hdency for work to.
.expand 1n proﬁbrtlon to the opportunltles that are avallable

t : e .

-Dredlcts 1ncreased actlvlty by school personnel in thls area

- of analy21ng,‘or respondlng to analy51s of, trends in marks,

, B o i

Alberta Ed. is :doing, it rlght now. We are g01ng to-
have  to _react ‘tox that in some way or another. . .
‘'This ' whole- ~thing is. broadening ‘out now . . - I think,

o whether,'We like it or not, we are going to be forced_i
into this' kind of " item- by item thing,. "What . -are the -

‘trends in this, oartlcular area? " How are the exams”. -

“heing modlfled to compensate?". To me, it 1s a very
complex and very messy 51tuatlon. [#13:26.4] c

N J,‘A -
R TR
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for th;s purpose 1s for superv1sors or coordlnators and not

for the classroom teacher.lll: _ t_r~.-J*'3ﬁ;'"

.4
. N
. ‘\\ - L

- Whether we will be able,to do anythlng meanlngful in a
. small sample- within the. 'school, I+ don't know. It..
- always distresses. me when’ people complain that. a school
or a kid is below average, because, by deflnltlon, half

,ofu the populatlon is below. average. ;The next year,

‘maybe we're- four. percent above" average. “What does ‘it .

mean? .+ It means absolutely nothihg on the face of ‘it.

I d@n t  know what you Wwere actually gettrng up, there,
but. = this becomes really an admlnlstratlve, superv1sory.l

'~fuse. [#13 26 6] RN AN

SR

Career Gu1dance Although career guldance tled w1th

'Q gamlng as the 1owest ranklng use- of computers by experlence

N Q(medlan 0) and feas1b111ty (medlan = l), neaffy ornie thlrd

.

of - the respondents 1nd1cated some aqualntance W1th thls use

o -

and two respondents descrlbed thelr act1v1t1es.

f_‘/."“ : .

,The prOgrams that were used for this serv1ce to

students g@re data banks of occuoatlons, the search of Wthh

was controlled by the responses to questlons asked of the

students. - - : . 4 “ Vlsi"

The one that we have. is a program that I Believe was
developed by a - guy  in - Rocky Mountain House. It is
»commerclally avallable.. All of our hlgh schools haye’ a

_copy ©of this. .- - What ‘it 'is is a listing of

[

approximately 800 tp 900 tHﬂFS of careers! It leads a -

\vDerson tHrough making choices"6f theirv.interests, their.

~abilities,” what kind of wages they would like ‘to have,

‘and” I don t know how many questions there -are.

[$24:262] o

The:programsdwere menu}driVen and réqnired little

Auflnal observatlon was made that the ‘use- of computers'wgﬁn"

R

v'\:_.' -



v

A a‘ssi"staﬁ‘ee.“‘}f

— The selectlon and malntenance of these machines was done

"ngow, for orlentatlon as to’ how to operate FHe! hardware,”

R thlnk it is lmost nothlng, ‘really, be?duse the .
c‘dlSkS arer serted _into’ the machine permanently

It

- has ‘got ‘a great big plece of: tape .over Lt so that you
-can't take . the. disks out. . -, It is completely:
“menu-driven. Y\ You just follow -the questlons. “The kids

3 “find it very -easy to follow the questions. They don't

get: into. trouble - = except 'occas1onally. L.

¢ Any-

-teacher,»or any’ student,'can be trained very qulckly to
go through .the proper order of turnlng things.son, and
slipping  "disks. 1n,§and belng careful of the. little red
. light ‘and that' type of thlng But there is a little-
bit of training ‘that is 1nvolved, so that it is more
- . than ' ‘just ‘turning - ik, - . Usually -the, guidance
counsellor . will be th@re when the student initially
starts on the program, Just tolmake sure that they get -
"in properly. . . % The" counsellors‘take them, and then,
more. -or less,ﬁ they give  them ‘the code to get .in.

‘\
x

[#24: 332] . . S N
No programmlng xnowledge was requlred by elther staff or
' ! ' , . . L :
students ./‘ L L e

. o
Both teachers. were 1n schools where the guldance

department had flscal and managerlal respon51blllt;\for the

€frserv1ce o GuLdance staff handled all arrangements for\
B N | AN

other than for ~ the guidance- people. They have made

'.“that very clear to us. [#24 353]

[ " .:._:N_“ i . ) . . . N ) ;

‘booklng and bootlng the computer ‘ . \n
'”;;; " The guldance computer .is not available to the school

Y

’The schools used Apple and. Commodore computers for this

X

guldance sérv1ce ' : YN : ' o

: ..,v,,‘

by'the department,.lg , o ‘\

As far as’ I;know, the . hardware was glven to the school

Now whether it came from- the -School Board or from
~Alberta .Education, I am not, certain. . . . This is the .
reasorr that the gu1dance department 1s very protective

-~



‘~of the hardware. [#24 686]"' L o ,{9

h;'as_was the sel@ctlon of the programs..v

.

©

/

foo.

],;- the teacher, and hence the students, recelved addltlonal

,201y”

[The counsellor] has lookea at CHOICES,vspent two days’
at a camp, and I think [the Factory author]: is'going to ,
come down and spend 1other day with us so :we can get a’’

pretty good 1ook at . [#09 864]

Only two programs were used by the schools, CH%ICES and

-,

Career. Factory. ﬁ . S : 7

" Career Factory appears ‘to. do the»‘Saﬁe thlng that
CHOICES does; except 1t 1s cheaper, and it 1s han#ly

[#09‘864]

"

eto

Prior to u51ng the computer, the students. were glven a-

llst of expected prompts to whlch they wrote thelr

’ant1c1pated responses y

~

One“_thlng they’ have to do before theygget’ontthey‘
computer - itself, the 'counsellors have a piece of paper
-the

which- takes [the students] - through a - lot..

‘Aquestlons ahead of time and they are asked to fill out .

those questlons on -a piece of paper so that, when they
come . t the: .computer, . they can -respond reasdnably»~
quickly and have an idea as to what klnds of questlons~

~, .

-‘are going to come. [#24 332]

| : ..

-

‘eagger and student adv1sor, they were atuned to th

beneflts 8f thlS use of computers by sc1ence students

/051ng the p{ogram was con51dered to lndlrectly UEneflt the.

3

teacher and the student,f . d S e

a

L
L0

-;_V‘4Because the teachers held dual roles of sc1ence subject

‘ ~

bacxgx olnd about the %actlcal appllcatlons of the subject
f

matter ,0f the science courseﬁbelng develpped )

o™

£
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I will be talking to kids]about'véctors‘or‘sométhing';;ﬁ
-and they will sayff"Well,_what'good is this going to do
- us?" And I will say, "Suppose you think,ten years down
. the road that- you might be out in ‘the ‘country
.vsomeplace,'inﬂspme hick,town,.but-your big inte:est’haSj v
“become flying.""f-And'they_Will say, "Well, what does .

- flying 'have to. do with vectors?": I said, "Yes, I've .

taken - a few flying ‘lessons, I know that vectors have a.

- lot  to do with it whén you get down to the maps . .. .»

. "You:- just keep on listing examples, so.they” finally get
7. the connection between the two. It is very incidental, -
it is not that I .go into class ‘and say, 'Well, I'm going

. to tell - them everything that is practical in this

course. ' It just comes. incidentally. [#09:915] -

- and it was' possible to identify the relevancy of the

course content to the: students' post-secondary plans.

When_.gart v of .your: teaching and part‘o{lyour courge is »
“talking about the.  applications .of the course \ .
technology,. it  would be nice to have a nice, big long ...’

- 1ligt ' of " cdreers that sort of fit into your chemistry .
-course - that = you have.. @ Now what can a person do when
you get out. . A lotfof'that,.I'Ve'justj@pne on past
-experience and I.think that perhaps that Career Factory.
or something like that would be a help. [#24:315]

*.

~ The impact of this use for science teachers is that the
vteaché:;is assisted'iﬁfbrgnging'the{student to'see that the
léarning of ‘the course materiéi is part of their Whple life
experiences. . R » ' |
I stress inAmy‘Physiqs:claésﬁ'I;Say, "Go "out and get an
Engineering. degree; if you «can't make ‘up your mind

“about - apything else, . at least try that. If you get.
~‘agcepted--and  you : put ip a.cduplegofIYears‘maybe,,by
i gt@mej

Ty

=% that. | your eyes will béfopened-upla'little'bit.
N Get v 1ittle bit more experience in this thing than we
4 -can" at'school here." And we are sSuyre trapped, really!
-You donfﬁ, have much ‘outside contact, but you do at
least once you are’out ‘of here. .'That i's one of the big
drawbacks of counselling; you aré here. You are not in

the main flow, main stream ofithings'innggefbusiness'
world. So - whatever ' I see as being a g#8d - job gets
‘passed onto the kids. Maybe one kid picks it up in so

far - as . coupnselling; - in ‘that ‘sensée, that is.what I am

ing.. I imagine ‘that is: what some of the other .
T§SQQhérs»'are doing as well. " Depending on what courses

B S



they take, you are gOLng to get 1nfluenced by those
teachers to a certaln extent..[#09 888] '

'Shmma?‘do

. '»Thé’vast ambunt of data prov1ded by the sc1ence

'-w:teachers‘durlngvthe;r lnterV1ews was progre551vely sorted by
:phase'of'teachlng act1v1ty, type. of computer use, and ‘

:.category'of knowledge and skrll to glve a descrlptlon of the =

specitic;knowledge agd Sklll needed for 1ntegratlon of |

computers lnto the sc1ence currlculum a fh'*' o

8}

203 .



CHAPTER V Y

"ll The Knowledge Percelved as Needed by,a Teacher
- iy \ . - )
ﬁ to Use Computers Effectlvely in: Teachlng Sc1ence

Introductlon

7§The knowledge and skllls possessed by a teacher are

cul!latlve over varlous past events. These separate

experlences are usually 1ntegrated 1nto a whole : ; Hﬁ =y

3 .
understandlng stronger than the - 1nd1v1dual 1deas.s The same

. can be sald about the use of computers in teachlng sc1ence.,

In thls chapter, varlous 1deas and practlces are brought “
together to form ‘a compos1te plcture whlch hopefully, is

stronger and more useful than the 1nd1v1dual parts.,'The

N

”vlnformatlon used for the synthe51s comes from three sources-

4,

¥
- the survey of references and perlodlcals (Chap er: 2).,

-

~ the results from the questlonnalre and the structured
1nterV1ews W1th pract1C1ng sc1ence teachers (Chapter 4)

and
= the related profes51onal experlences of the researcher.'

ps

The‘ﬁizzarcher belleves that these three sources are

_ alrly exh tlve in presentlng the'"state of the art" of

' u31ng computers 1n sc1ence 1nstructlon. By selectlng

‘?correlated observatlpns and unlque comments from these three‘f

sources,‘a descrlptlon is synthesxzed that desorlbes a'

‘possible 1ntroductlon to belng a computer llterate science

B

Cede .

.\c‘
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~ result of u51ng the computer. The lntervlewed teachers

Ccteacher. N Tl

TR

In’ a manner 31mllar to the. way the knowledge

-requlrements for each use are bullt lnto a- un;fled whole

from the separate 1nformatlon sources each lnterv1ewed

fteacher formed a coherent, worklng pattern oﬁ behav1our ‘in
: computer use that was con51stent wlth the educatlonal values

'to Whlch the teacher subscrlbed r0cker (1933) suggested,

'_that this pattern, Wthh he de51gnated as thQ,teachers'

‘_"functlonal paradlgm" was bulld on cOmmon bellefs, values,

exemplars, and routlnes. Lantz and Kass (1937) 1dent1f1ed, w:-'v

as elements in the fungpﬁonal paradlgm of chemlstry

teachers:\iojr common perceptlons by chemlétry teachers of

high schod chemgstry, teachlng, students, and the school

'fsettlng. g “ M 5:> L ,u»r”v '\/’

In thlS study, tha common elements that were present in

-the functlonal paradlgm of the 1nterV1ewed sClence teachers
'appear to be the flve Categorles of general Knowleéée in

:computer use that were 1dent1f1ed in. the questlonnalre

responses ‘and around which questlons were posed to the

interviewees to 1dent1fy what a teacher should know about

computers to use_them effectlyely (Appendlx H)

One factor in the functlonal paradlgm of the

L Ncomputer uslng sC1ence teachers that Was noted 1n paSS1ng 1s

the effe’ct on the natur% of the science. J.nstructi‘&u as a

‘-1néﬁcated that thlS lnfluence was, alrEady belhg felt in

..
a .
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'varlous uses and phases of teachlng Although the
' technology presents potentlal for 1mprovement of

"fﬂ41nstructlon, 1t may also mold the dlrectlon and empha51s in’

1nstructlon 1n ways that may or may not be cons1dered
de31rable. For example, test 1tem banklng w1th empha51s on
multlple ch01ce 1tems may be a great t1me saver for the
teacher, but it could also result in the neglect of
evaluatlon of (and hence lnstructlon for) 1mportant outcomes
1n sc1ence.-' ' ' ' |
"‘- .
ThlS chapter is’ organlzed as'follows.‘_EQ the flrSt

part there is a brlef crltlcal re- examlnatlon of the-

~r

framework for the study, as represented in the questlonnalre
‘in Appendlx A, on the bas1s of the data gathered from the ft'
teaqhers. Thls 1s followed by a presentatlon of the general
background knowledge that 1s requlred for many, 1f not all
spec1f1c uses.q Flnally, each of the uses remalnlng, |

follow1ng the cr1€§que o(ythe frameworx, 1s dlscussed 1n

, detall on the basrs of the three sources of lnformatlon'

* )

1nd1cated above. Thls 1s done from the p01nt of v1ew of "

e,

helplng a teacher understand the spec1f1ed use, the klnds of«;*'

f objectlves that mlght be achleved ln sc1ence w1th thlS

computer use,:and f'nal'y, how the teacher ‘might get

‘dfu;timatelyfbecomefeffectﬂve with it.




%

l\.)i

N

:representatlon of the framework used for 1dent1fy1ng and

h? deflnlng computer uses 1n sc1ence., ThlS questlonnalre

-

Tresulted from the llterature survey reported 1n Chapter 11

1

5hfand the pllot stage for gatherlng data from teachers

“la S N

“':'dlscussed ln Chapter III The valldlty of the framework now

1

' must be judgedrln terms of .the data obtained from the
teachers 1n the main stage. These*data point to.the
‘follow1ng consxderatlons-' E |
1) The three phases of teachlng hct1v1t1es constltute a
-useful sequence for cla551fyLng ‘the spec1f1c uses of
v.computers in sc1ence, hence, should be retalned %

’-Z)IAll‘elghteen uses spelled out in the framework are'~f

'legltlmate p0551b111t1es However, they are not allflf'

-

‘-deemed to be equally 1mportant or fea51ble. For example,/f'f

. at thls time, very llttle of real value for the study can:

be sald, from the perspectlve of . the teacher of sc1ence,

about the use of computers in career guldanoe, hence, it
”ls now dropped from the llSt of uses dlscuSSed in- thls_

chapter. Others, such as the use of computers in

v

ﬁfprofe551onal development have not been developed yet'or
hbecome an actuallty, but thelr potentlal value lS SO

‘7.great that they WLll be - 1ncluded ‘in this chapter.

' é) Some of the deflnltlons of uses need to be modlfled

**fvand/or elaborated vThlS ‘is done at the beglnnlng of ,the-

dlscu551on of eactt use.v For example, "l;brary.

)

appllcatlons" has been. expanded as "information

retrleva ", to 1nclude all 1nstructlonal resources ‘in the

o
x
o
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hllbrary 1nstructlonal technology resource c\\tre,
'laboratory supply rooms, etc. In a contrary fashlon, the -

'jdescrlptlon of 51mulatlons" has been restricted to

”afxlnclude only appllcatlons of modelllng of phenomena
.: leav1ng the other, prev1ously 1ncluded, | i
laboratory orlented appllcatlon as a separate use as
‘experlmental analy31s" |

_‘4l‘Very few, if any, of the -uses descrlbed in the framework
stand alone, unrelated to any other use.»-Indeed, the
oppOSLte“us true.v For 1nstad%e, a computer program that

hintroduces new. content in a- tutorlal mode mlght also
1ncorporate drlll and practlce as well as 51mulatlons.
However, the elghteen uses remalnlng in the framework are
.'dlstlnct, 'as’ can be?” seen from theIr deflnltlons.
'sl'THe framework dld not recognlze the general background
“-knowledge that underlles a number of spe01f1ed uses.
This knowledge represents a body ‘of information wplch

_could be con51dered prerequlslte to most subsequent uses

of a computer and, rather than repeat thls general

anowledge under each use, it is dealt Wlth'ln a separate

sectlon below L //,

General Background Knowledge

The resylts of the study, partltloned 1n the-prevlous
chapters into the\varlous phases and uses, 1dent1f1ed '
{:several categorles of knowledge that were in' common or ‘were
compatlble across several uses. These are as foilows-

~ . - -

.
\ Lo e . . -



‘/.“ i

-operatlng and programmlng, hardware and perlpherals, | u

-~

'-software and courseware, word proce551ng, 1nter COmputer ;
A
communlcatlon, 1mplementatlon of . appllcatlons, and 1mpact on

the teacher.‘

The purchase and operatlon of a computer system in’ an.
'educatlonal settlng has several rquﬁrements regardless of
the tlmlng of.the\proposed use rn»the~cycle of teacher and
learner'activities.' The common factors:identified below
-vrepresent a poss1ble core of knowledgf for a
'computer literate teacher

.

.éperating and_ Programming

.’

The common body of operatlng knowledge needed by the *
[teachers is llmlted to that Wthh would be con51dered good |
practlce and" able to be learned;inaa brief orientation
session, Ancludlng the practlces of .
's:- care, handllng, and loadlng of the program dlSk
- adjustlng the monltor and prlnter for operatlon, and
-~ responding to menu prompts in the program. - . '

Programmlng knowledge 1s, 1n gen;ral not rqul ed for. o
- the comouter uses described. ~However, for_even the ,ostf
superficial application in any of the'uses, a'knowledge of
the components and stucture of the program is desxrable SO » -
that the purpose of spec1f1c 1ntegral act1v1t1es can be . -~ ;/2/’

_understood FOr the user who 1ntends wrltlng sxmple

.programs or custom121ng programs wrltten by others, an



.

. f
‘
° 'v- . » .

1ntroductory level of a programmlng language 1s necessary

BASIC, notW1thstand1ng ltS llmltatlonsghf machlne dependent

‘dlalects and slow speed is preferred because of the

R

'tlnvolves the technlcal knowledge of - electronlcally

: R .
‘where a prlnter is. requlred,.enterlng control codes for

,spec1al prlnt effects.,

currently tinder developmept - ,_t - ’

“presence of thlS language in the ROM~c1rcu1try of most
f'mlcrocomputers, ltS 51mp11c1ty, and 1ts perva51ve use 1n

o common programs.' The 1nlt1al set upaof the computer system

‘w

3¥connect1ng ‘the components of the " computer system, and often, -

L.»

e

Operatlon of the computer uSLng alternate 1nput S o

_dev1ces, such as trackball, mouse, touch screen, and llght L

A

.pen, each Ve thelr own, —operatlng advantages and &z '
! I S
';llmltatlons for partlcular applications (Poor, 1987 ose &

-Wlsell 1987 Stone, 1987) ‘Also control of the computer by

A

jiv01ce commands and by stare at- the screen and bllnk for the

-phy51cally dlsabled users are p0551b111t1es that are -

-

L4

- ' . - - -".~
Hardware and Peripherals ' o e

The selectlon of the computer and gpecific- perlpherals,
such as, prlnters, screens, modems, and alternate input
dev1ces prev1ously llsted is chlefly dependent on two

-

factors, vaz.,‘a) deflnlng the nature of the problem to

.whlch the computer system has the potentlal to be of

‘~'a851stance and b) asseSSLng the level of SUpport that the

~
It . - LS 1 .

i."/’*.» }



l-teacher can cali upon 1n brlnglng the comgutegﬁso the task
:.}dfdaddreSSlng the deflned problem.j The actual entry of the
dcompute;&to the sc1ence classroom is predrcated on theh
avallablllty of flnanc1al resources for the purchase and
1su1table software for the 1ntended use. W1th1n these'”
"1constra1nts,_the 1nterV1ewed teachers 1dent1f1ed general ,_u

features that rendered a partlcular computer system

-sultable, including N

—-the avallablllty of quallty, local serv1ce fac111t1es'k."

N 9

':'user support and hardware malntenance, _
ST s -’:

5ﬁthe extended presenqe of thlS model in the educatlon fleld i
7f‘Wlth a record\of performance and rellablllty,

S - 1ts capac1ty for upgradlng the operatlng language,A

,.,.. .o v

.perlpherals, or software for appllcatlons or other uses

not percelved in the’ 1n1t1al proposal for purchase, and

.

: ;'an approprlate v1sual dj splay on the monltor, e g.; hlgh
3

resolutlon for graphlcs, monochromatlc for word

proceSSLng, large size for whole- class act1v1t1es, color
P ]

' for, MOtlvatlon or clarlty for learners, dellvery toa -~ &

televrslon for low—budget serv1ce. :
e .
‘A teacher shou d ‘also welgh when con51der1ng the purchase =
“of a variety of haroware components from dlfferent dealers,

'v-.the‘ B ‘ -

’

‘e

—”me.lts, such as reducing total capital costs and

optlmlzlng performance characterlstlcs of equlpment, and

. K% hY
- dlsacvantages, such as achlevlng electronlc compatlblllty

and resolv1ng component faults for serv1c1ng by dealers.
. : A

.'.‘ i
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' u-ﬂs1gnificant advances have occurred in the capabilities of

i’.For example, wer memory capac:.ty had all but removed ‘the

. . .'.’,\., . ““ R “ ‘. R 3 ¢
One concern relative to hardware (and software)

i_purchase that was frequently~identified by the interV1ewed

“
L]

teacheés ‘Was the need to purchase state-of the -art @

?Mmachinery. However, in the rapidly developing area of

of this 'best of the lot' changes annually ’ Thus,

B

both hardware and software Since the teachers were

interViewed These changes bring Wlth them’ reviSions to the

learning requirements of computer uSing SCience teachers.

.'.,

t"needyfor chaining text files for classroom tests.; Word
'process1ng programs now commonly prOVide for draw1ng
¥t
'diagrams- how doeS'the teacher utilize thlS feature°

HoWever, the large purchases of computers in past years may

vthat may tend to Jiscourage purchase of these more powerful

and programs are available, learning requirements won't:

B

change much unless ‘the new hardware and programs are

N

adequately provided. PR

/ - . i
/ - I,

Oﬁ considerable significance or good management of

both finances and the classroom, - was the 1dentifica ion by '
gthe teachers in the study. of the optimum number of computers

for the 1ntended uses. For example, only one computef %as.

'mlcroproceSSLng equipment and programs, the 1dentification"'

o have created an 1mpreSSion of adequately equipped schools-”ﬁl

"

”computers and their programs. Thus, although the equipment\

[y
4 -
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v

o dlrec‘ly to the students. For thls dlrect test

=i.f% - 7;1{,‘;;*;;

.

requlred for all Phase I (Preparatlon for Teﬁahlng) !.‘ u7

Rl

act1V1t1es,‘electron1c chalkboard applfbatlons rn Phase i

(Teachlng/Learnlng),,and all Phase III (Testlng and

Evaluatlon) appllcatlons unless the computer supplled tests

\ .

*,

. "\1

‘~adm1nlstratlon, the number. of computers needed depended on

v

¢

staff rdom.

ok s "

whether the student carrled the prlnted test to a work 51te"

‘or answered the test at the screen. dlsplay Computer Q;
¥

requlrements for most Phase II (Teachlng/Learnrggﬂ

act1v1t1es,lest1mated by the teédchers in the study as

one half to one- thrrd of the number of students in the

) )
class, would allow for s1multaneous,'alternate desk or

Iaboratory act1v1tles. Some appllcatlons, e. g.,-test

Aadmlnlstratlon in.a "lock step" currlculum program, w1ll

requlre a number of computers equal to the srze of the

.-

largest class

The interviewed sc1ence teachers also descrlbed thelr'

need for access by thelr students to the school's: computers ~

onr an equal ba51s with other subject area users. They also

underllned the desrrablllty of hav1ng a. computer 1n the.\
teacher 8 home for work, prlmarlly in Preparatlon and

Evaluatlon appllcatlons, at a tlme and pace not controlled

. .
' ' -9, T )

by. condltlons present ln tbe”department offlce” llbrany, or

] f
v 3 . .

Software and Courseware.

. 5. ‘e
‘According to the interviewed teachers, a teacher .
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N

ﬁ'icon51der1ng a purchase could probably learn about softwarev'

f programs by readlng evaluatlon rev1ews ‘or by crltlcally

;evaluatlng advertlsEments 1n perlodlcals, by dlscuSSLng the

Py

fhmerlts and dlsadvantages of spec1f1c programs with

wi

colleagues, or by observ1ng demonstratlons glven by
'j.dlstrlbutors or wOrkshop lqaders. The Clearlnghouse from
the prov1nce s Currlculum Branch prov1des regular, thorOugh
.7,evaluatlon rev1ews, open house prevrew opportunltles, and

'f'purchase 1nformatlon for prospectlve computer program ‘users.

-The programs could be purchased elther from a localan'

2

5}dlstr1but07ror dlrectly from the publls r or be loaned'for,

, o -\ o
examlnatlon purposes by an assoc1ate, a™co ractice
. . ' YN
amongst the 1nterv1ewed teaqhers. x
\ '

A teacher %ho 1ntends developlng a prqgram could

proceed elther as a solltary des1gner/programmer or could.

x’

- part1c1pate as an 1nd1v1dual (or w1th<other profe551onals in

a. peer network) to de51gn the program ang a551gn another
'person to write the code that satlsfled the spe01f1ed
requlrements. Motlvatlon for this prlvate development would

~b° nece551tated by the lack of su1-able commerc1al or publlc

domaln materlal and dependent on’ the avallablllty of time

for wrltlng a usable program

The pr1mary reason for a novitiate 1ncorporat1ng a

-

th%@teacher‘or for -the students, of a normal/classroom
L -

%,
act1V1ty The acceptance of any program is based on its

rogram into the- sqhool act1v1t1es would be the enhancement,

(;

"} TR

aoillty to perform the functlons that are expect”d and the

o

BN
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R .y‘;ease w1th whlch the program can produce the expected output

w1th a mlnlmal amount of tlme and. manlpulatlons by the user.,

fwordaProcessing T R - ,f@&"
— 3 A _ s

.

Word proce551ng programs comprlsed the largest llSt of

‘\

.non course spec1f1c programs used by the sc1ence teachers,

¥

S (Appendlx c). -

-

S

l,accordlng to thelr questlonnalre respon“
, 'ﬁ
A Used prlmarlly for Currlculum Plannlng and Materlals

.

Preparatlon and Qest roductlon, and to a lesser extent for.
iProfessronal Development ang other Phase I (Preparatlon)
appllcatlon, they reflect the extent of the teacher s
creatlon of the prlnted message in the

‘teacher/student/course 1nteractlon. Mastery of a word

. process1ng program, ‘as’ part of a fundamental level of

-

;comput‘a llteracy, also offers teachers an aéaltlonal bonus

of being able to use thlS Sklll for non school rélated
correspondence, thus 1ncreas1ng the payback to the teacher

for the time 1nvested in learnlng to- operate the "‘l
“computer/prlnter/program system.n- o

Word proce551ng programs consrst of a set of. procedures

4for reCe1V1ng, organ121ng, and dlsplaylng 1nformatlon 1n a

44‘
prlnted form. They offer standard features for. handllng

text materlal *1nclud1ng, enterlng,'geletlng, reVLSlng,
1nsert1ng, flndlng, replacrng, merglng, copylng, mov1ng,'

"sav1ng,‘and printing blocks of words.‘ The teachers in the

study 1ndlcated that u51ng a word proce551ng program\e\\bled

. them to Ly

AR



o
:

e g%duce thelr typlng to only 1n1t1al entry efforts, an

'be gependlng on the spec1f1c wordﬂpgocess1ng pnngram,g

: s
. .
R . - -

e

tadvantage for slow typlsts,'5ffn 1;-'

A R be less dependent on school support staff, a limited

S
: resource in many schools, and "-j ‘-r,.*‘

- rev1se ex1st1ng flles to prov1de a context for materlals'_;j

Wthh reflects cﬂrrent pedagoglcal concerns or classv-

flnteﬁests. R o -

The textual material as. 1t appears. on the screen may

.o

"dlsplayed elther exactly as 1t will® later be prlnted or 1tf

°

(control characters) that represent formattlng commands to

'f*;the prlnter, such.as, boldface, centerlng, superscrlpt,

‘o

margln sets, justlflcatlon sets, pltch, llnegspac1ng,,etc-“
« : ‘

N ‘ . L
A sc1ence teacher: who 1s uslng a word process1ng program

' Wlll alsb\geedﬁto know the capablllty and operation of the
phprogram for plac1ng dlagrams, graphs, sketbhes, and.

user- deflnableﬂlharacters amongst the'conventional_textual

LI

'-materlals e

-

.-Wlll show both the characters to be prlnted ‘and’ the symbols

Lastly, and vet oﬁe of the essentlal steps'to-be'taken

'berore purcha51ng and learnlng to operate a word oce551ng

program, the teacher w111 need to assess the levels of both

-

 the resources (tlme and f1nanc1al) avallable and theu »

'productlon requ1rements of the task to determlne the . leéel

- of complexlty, from erte One to Gutenberg, of the word

v s

oy

-

proce351ng program (erght & Forc1er, 1985)
A

;e
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.x?'Inter-Computer Co
A number of ‘the uses descrlbed 1n tﬂﬁ‘framework Lo,
.requlre, at tlmes, a hook up by means of a modem and a

telephone llne between the teacher s computer (at home/or at

o

_school) and another computer, usually phy51cally dlstant

;These uses are ‘as- follows- Currlculum Plannlng and Materlals
L'Pregaratlon, ProfeSSLOnal Development, Communlcatlon Between
Schools and/or Teachers, Informatlon Retrleval (formerly \

lerary Appllcatlons), Tutorlal Drlll and Practlce, Test

L

Productlon, and Test Item Analy51s.

When a teacher uses a computer connected through a ..,

°6 \
modem and a telephone l%qs to another computer, one of three

. :‘g'r- "’4’4 *,

'p0551ble modes of. 1nformatlon transfer are p0551ble ,The é
'~51mplest posSlblllty,’used by an 1nterv1ewed teacher durlng
hls orlentatlon to the use. and ex1st1ng when two

mlcrocomputers are- llnked, allows 51multaneous operatlon of

. . the "called" computer under the control of the "callingfw

computer, ‘thus’ enabllng the acce531ng and runnlng of " L C .
'programs from flles on the disk of the called computer.

'7-_A llmltatlon on this slmplest case, th;% both computers “
must be pdwered.on at the”same tlme,lls c1rcumvented when a
thirdocomputer acts as an electronic "bulletln board" wheré
‘tnotices can be posted andhaddressed to spec1f1ed callars for

”‘later readlng as,"electronlc mall" ‘or to select groﬂps of

'~1nterested.1nd1v1duals, resultlng in a conference" where

_ each"aller is able,'at a convenlent tlme, to read and add

,comments about a- commmon toplc.-



";1nformatlon that can be recelged by tpe galllng_.

,

ce e fg'f R TR
.‘,:'\" ) "%-'- 'Q‘.tv.‘.‘ o
A thlrd possxblllty,for computef/modemf i

o r'
when the called "host" eomputer has 2 large be

13 ‘ =

Several of these "data bases", SUCh as“The Source, ,'.,'

.'lu:- q .‘;

CompuServe, Dow. Jones NewsARetrleval S&@yl'e,

£

of . consumer 1nterest . The educatlonal

\\prov1des rapld 1dent1f1catlon=and“aCCess teﬂﬁbstracts of

T -

documents and artlcles 1n perlod%cals of 51gn1f1cance to-
‘ teachers. The computer may also’%e used to "download" a

varlety of computer programs from a central malnframe

>

computer, 1nclud1ng

L= currlculum prlnt materlals for teacher or student use,v

.?‘1nstructlonal programs lncludlng tutorlal and o V,

< .
N . : ‘

drlll and- practlce sequences, and A

-

- selected test items for a teacher deszgned test
Beneflts of storlng materlals at such a central faC1lltyh
>“1nclude the
- ease of" rev151on‘of the master copy of the maggrlals and
programs (Merrllls, 1982), |
.- p0551b1e reductlon of total costs by district llcenSLng of

the courseware, and

- eas1ng of the necesS1ty for all schools to hold large,ﬁ,@.ﬂ;q

S
ot

v1rtually 1dent1cal lnventorles of computer programs.

4 .

The knowledge recognlzed by the 1nterv1ewed teachers as

cessary to operate the computer in any of these modes of

-
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-~

‘ _;‘,..h,
1nter—computer communlcatlon con51sts of

;{— know1ng what systems are avallable,'and thelr telephone e

- know1ng how to access the host computer, °
= belng able to ldentlfy oneself{ﬁy name or assmg

e o 1dent1f1er and, usualf&, a password, and

:f% Knowledge of p0551ble flle formats and handllng is needed if
,,jn;‘

ff e. g., mallbox, conference, or. data bxse, '0 \

‘lnterface,_af not part of an "1nternal/(modem or ippplled asp

.,E; oow L% S ,:Q : - @ﬂ%i.. AR

>

number, for the mode of contact that the teacher requlres,

~

:— belng famlllar w1th the 51gn1f1cance of, and us1ng, the -\\f

l r

o optlons usually presented in the menus oévthe bulletln

boards or data bases.

Because the host computers have both varylng klnds of

- \

serv1ces offered and 1nterconnect10ns w1th other a enc1es,ja;

degree of sophlstlcatlon is requlred to malntaln control og, l{_.

the act1v1ty. . R

——

A knowledge of programmlng is not requlre@ 1f a

software program has been purchased for comménlcatlon via.

’

the modem or if the mlcrocomputer is “to- be used“ s—a "dumb"

\
.

termlnal w1th no flles belng sent or recelved and ftored o

programs or data are to ‘be sent or saved The extent of the

technlcal knowledge that is requlred is for the ﬁkltlal

settlng of the modem's c1rcu1ts to format the electronlc ; EE

" signal to be passed in-a form that is recognlzable by the'":

.transmlsS1on network, 1f used, and by the host computer

The perlpherals requlred\to enable 1nter computer

N A

communlcatlon are a*modem and a\serlal communlcatlons o

\ .

\\

“ . . ) Lo . -



B f c/lprogram One of the maln beneflts to be galned from uslngi

’)_part of the computer._ Most host computers dlsplay 80

'ucolumns of text aﬁd thus an 80 column card 1s usually

;h;requlred for the mlcr%computer.

Before purcha51ng a. commuﬁscatlons package, -2 teacher

“‘..'

vshould ensure that s RN

- an operator S manual, both tutorlally and technlcally

‘.adequate, is 1ncluded and that post- sale support and

serv1ce are avallable, .ﬂﬁn Apﬁ
. - .
e the modem and serlal 1nterface card and the _ 5{

Vv

e 1nterconnect1ng cable are. w1red to functlon as an. lntegra

'tunlt, and c , LT !y. l‘”f\
= the modém and screen dlsplay have- the capac1ty to functlon‘
: W1th1n the parameters set by the systems to be accessed

Because of the nature of the non—mov1ng electrlcal
.v'-bcomponents in the modem angd the ‘ard serV1ce is not -
ordlnarlly necessary after'the 1n1t1al shake down perlod of
“a few days, serv1ce by the OWner at"any tlme is not |
‘recommended by telecommunlcatlon authorltles.l |
Most computer/modem systems ‘¢dan Functlon as ab:
vno flles transferred "dumb" termlnal W1thout an operatlng'
\ ,
1nter computer communLcatlons, howeverjtls the ablllty to
send and recelve 1nformatlon that is or can be stored as:

"text" files on a dlSk Accordlng to the 1nterv1ewed

"“ic; teachersr a complete telecommunlcatlon System should,
L Ty @

therefore, be able to. : o N

}—,convert outgoing filesdfrom BASIC orrbinary‘into teﬁt
¢ . '“\1, o ‘ 2



'f— edit the flle in. the memory

- are required by t

*access to the computer and modem at convenlent tlmes and” “ﬁ* -

:ﬂi /flles for lgter transm1551on and to 51m11ar1y convert

':1ncom1ng text igles 1nto a usable form,

;:

,tlme and - .charges by’ holdlng'informatlon S

'l—, .

- decrease on llne"

in memory untll the teacher elects to send thexputgolng

N e

1 R N B “ -

file or to save the 1ncom1ng flle on a dlSk and

> The data-handllng program can be either permanently sealed A s
L % IR
1n the c1rcu1try of a smart modem" or 1t can ‘be loaded from ' :

'a dlSk each tlme the ngacher dec1des to use the

(R .
'.telecommunlcatlon act1v1ty Telecommunlcatlon software for

most mrcrocomputers is avallable from local dealers.

. ‘The. rapld, world-w1de transmlss1on of news, the

v
-

shopplng dlrectorles 1n malls, and computerlzed booklng for

Jtravel arrangements have made most’ people aware of
e telecommunlcatlng with data b&fes. The lack of a Vlsuallzed

source of the 1nformatlon will, however, make this

1mplementatlon dlfflcult for beglnners (Sevel 1984). Thus,

for 1n1t1al exposure to.this act1v1ty, side-by- slde

inter-computer communlcatlon and repetltlve easy access to a

conferenc” boa{d and to a data base, such as a. test 1tem

\

bank, will. yeeded. Clear documentatlon, a short summary .
S ‘ .
of expected commggis, resource personnel, and on-line help

'teacher. The teacher also must have

-.places GBrochet, 1985) Inter -computer communlcatlons w111

have to ‘be shown to be able to.ﬁeet a percelved need of . the

teacher before that teacher w1ll consider anestlng personal

)

L . ST S
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| R Rt g o
or profe53ronal tlme 1n this somewhat lmpersonal medla. ‘The - -

'1nterv1ewed teachers §ndlcated*nhat they would not g e
-pg;t1c1pate 1n an electronlc mall fa0111ty untll a> crltlcal

: L ]
,mass" of thelrjpeers are also actlve partlgipants, Ehus

assurlng orlg natlon and readlng of. messages. Thus, ‘

w1despread 1mplementatlon W1bl begln§w1th close groups of .
ateachers W1th common, blndxng 1nterests that functlon as a
Sy ' g

prlmary focus whlle thelr computer llteracy skllls are, belng

- .

Adeveloped. o
e

STt

\ : SN ' S a R
impiementatiQn'of Applicaéion '

' According to the interviewed teachers, 1ntroductlon of

"~the computer as a p0551ble medlum for a partlcular use comes
.' .‘ o
frequently from the example given g%'a colleague, the.

presentatlon of the p0551brllty in perlodlcals or-
, . ¥ > . y
._advertlsements, or -the perceptlon of a p0531ble adaptatlonv'

”@of an establlgﬁgd operatlon in existence at the &ocal school

level. : _ B N
. ‘©
s Bfter the teachar has become | aware of the p0581b11t9

that the computer holds, the next st!%% requires that the

q
teacher must percelve some value in the computer S use.

Some 1nterV1ewed teaChers used the computer to
- motlvate or glve varlety to the student S routlnes,'g
- increase the relevanqg of the course materlal to the T

student L o ' P " S
2 .o . ‘ . . l:';;«
~ reduce the amount of drudgery in the students' clas&room
. , R
\‘ , P N Q

- % . PR
- _ A Y ¢
. . X 1
) . . N 1’1
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L= open new p0351b11t1es for meanlngful educatlonal«

A

experlences of the studénts, and

t ' S :
- modlfy the teacher S profe551onal workload T - 1(.

2 R
mplementatlon of the computer system in’ the

VRN

cintended ppf%batlon should followga path that’ 1ncludes

I -

- famll'arlzatlon w1th the. svstem~£§ "hands on" pre-purchase.

testlng of the system and readlng' the operator s

¢ ]

manuals,'- . RN

- vak&datlon of" the system by the appllcatlon of th program o
to, a situation thgt is famlllar to ‘the tegéher whkre the .

.outcome of  the program is- veraflable or 51gn”ficant and -

,

- problng for the limltatlons of the system by .testi{ig Wlth Q;"

, dlfflcul values or entrles " . . ST
o o

Frequently, the 1ntroductlon 1s eased by recourse to a

one-page Summary of the,commands or. to a knowledgeable

. : 2
.S : . . R

colleague. ' S - N _,_?]f?- «
Difficultles experlenced by the ‘eachers can be s

o

expected to come from varlous dlrectlons,.such as

-.limited access to equlpment or programs because of budget

L ”

dlfflcultles, 'y” - , ' / h

- the modlflcatlon “of the currlculum or the establlshed

classroom routine by theolntroductlon of thlS medla, or

-

- the difficulties in achieving the de51red output from

.

Y.
components of the system because of llmltatlons in the

Qrfginal design of the software or hardware.

2
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'g;- school system consultants for 1nserv1c1ng,

“subject area consultants, repalr serv1ce rac1llt1es,

*expen51ve, in terms, of)tlme and tralnl‘

Eay C - : : - . >
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The support system to whlch a teacher has recourse

-

lncludes, ln varylng degrees of prof1c1ency, . f;:jf o C

S

h- school admlnlstrators for fundlng,

o>

- éxperlénced colleagues of the teacher for models of

computer use,, v o _

- rofe551onal S ecxallsts' associations;-et ., Computer
=p p g P

Counc1l Sc1ence Counc1l for curriculum-related

‘appllcatlons, .‘- : 'f' , ', Y

- capable students w1th1m the teacher s c1rcle of c -

:aqualntances for programmlng and peratlng tlpS,

- users of computer bulletln board- systems for a551stance

.W1th operatlon of - programs, and

- t;chnlcal staff at local commerc1al dealers for

?trouble shootlng technlques.

In thlS study, the‘focus on What theJteacherfshould

'know to use the. computer may be construed as promotlng the

multi dlmens1onal talents and skllls of the all purpose

7_sc1ence teacher. However, effectlve use of computers must

AN

also recognlze the beneflt of support serv1ces such as’

ni'.

J .
~classroom aldes, étc* UtlllZlng these personnel Wlll remove
p .
from the teacher the need for spec1allzed knowledge that is a

: T

b
a .




.in the school would thus allow for more efflc1ent
concentratlon by the teacher on dlmen51ons relatlng to

effectlva,computer use in ths teachers"prlmary work area,‘f

]
the sc1ence classroom., )

\

‘Imbact on the Teacher

.

An 1n1t1al effectjon the teacher of u51ng a: computerv4'
across most act1v1t1es was the need to achleve a balance 'f‘
»between the éhallenge of exploratlon o a new area of study

and the malntenance of current programs. Along wisth the'

.

. exploratﬁﬁp comes an allocatlon of tlme The 1nterv1ewed

-

‘ﬁyéhers descrlbed the reallzatlon, at some stage, that a
B psaat had been, orvwould be, - reached where further

1nvestment‘of time wouléd not substantlally 1ncreaSe the
benefits for the teacher or the students Thus,-a mental

L4

]balance sheet of tlme 1nvested and tlme saved was monltOred
ﬂv'ffi Another effect was the 1ntensmf1catlon of the dual role“”
-of the teacher as an 1ndependent learner and the teacher as

—_—

ember of a- supportlve communlty of learners._ Most. of . the

.a.'
eachers proceeded on thelr own patﬁ of 1molementatlon but,,

cca51onally touched base w1th others for aSSLStance and

o
t

.comparrson of progress or new-ldeas. ,
A thlrd effect is that thé/teacher Wlll come to
_re—evaluate thelr role in the classroom as- the computer is
'a551;ned tasks that were- prev1ously assumed by the teacher

RN Fac11 tatlng student learnlng act1v1t1es rather than o

'lecturlng was a frequently Clted change Dlagn051sfanafT
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v

a551stance w1th 1nd1vidual student problems requlres new

skllls when students are worklng at varlous stages 1n ag

-

computer program or on dlfferent lnstructlonal act1v1t1es.A

Changes in student act1v1ty brgught w1th 1t new

'l

patterns af student behav10ur and thus reexamrnatlon by the

o teacher was requlred of hlsLher) expectatlons of normal

oy

classroom management oolson, 1986)

C e

*,Hg Knowledge Needed for Spec1flc Appllcatlons

vIn addltlon to the general knowledge descrlbed above N}

'whlch 1s*necessary for entry into most of the uses, more

spe01allzed 1nformat10n is requlred for. many of the uses 1n
the varlous phases of a teacher S préfe551onal 3ct1v1t1es
ThlS last sectlon or the'descrlptiongof what a teacher*needs
to know 1S'd1v1ded 1nto he three phases and the elghteen

uses formed from ‘those ‘in the questlonnalre 1n Appendlx A,

~os

o Each use 'is dlscussed under the follow1ng subs headlngs-

deflnltlon, ratlonale, 1mplementatlon,'and 1llustrat10n. °
~a

-

" Phase I: The Preparatlon for Teachlng

L.The potentlal for computer assrstance to. teachers in

“the preparatlon for teachlng is exten51ve, ranglng From

acce551ng data banxs of 1nformatlon to preparatlon and

storage of matgirals u51ng word proce551ng programsrand

plannlng student progress in a course of studies.



' Currlculum Plannlng and Materlals Preparatlon.

. . 9

Deflnltlon The preparatlon of 1nstruct10nal materlals

' and storage in fIles, the dlsplay of these materrals for

prev1ew and selectlon by the teacher, and the prlntlng for
. ‘ .
student or teacher use serves an 1mportant purpose in- the o
‘ . \‘ i 9 . . '
preparatlon Phase of a- teacher s profe551onal act1v1t1es,

e

1whether for worksheets or notes, whether in a malnframe :

rmemory or dlskette based o

] . '_‘_

»

* Ratlonale The text&%ﬂamaterlals for a school course

7 -

*f“usually orlglnate outSLde the classroom. In the

'flmplementatlon of the prlnt msgérlals, some modlflcatlon is - l T
fnﬁrmally made to accommodate significant characterlstlcs of

;he students, the teacher, the school,'and the communrty

that are relevant to the learnlng process (Steely, 1980)

'When currlculum materlals are down loaded from aﬂcentra} e

amaln frame computer or -are produced oh a local school

'computer, control over ‘the format, seguence, and cof'

¥

malntalned uy a *éSpOnSlble stake holder, the clas.
teacher Thls actlon takes the teacher beyon? the me:e‘
accebtance of prescrlbed materlal to;a pirsonal 1nvolvement_;
in the development of: the currlculum materla}s. Another-

related role of the teacher 1s the potentlal for..

communlcatlng, back to the original ‘author of the materlals,

Ay

the cbanges that have been effected “thus- maklng possrble

L

,greater partlclpatlon by practltloners ln the revaslon of L e

lfthe currrculum L '?; SR
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Implementatlon' If a malnframe computer is used for. ' ~r‘

f%g':flle storage, %he computer that is to download a: f;\e of

‘11 e to the central computer. Both the termlnal to the -

. central computer and the local stand-alone computer requlre"
B \ ..::_ .
'ja prlnter capable ofsprlntlng any requlred effects embedded

in the maﬂerlals,(such as~non—ASCII characterSj'subscripts{
.tand graphlcé ' ' | ; . . B
| If teachers are to be able to modlfy the materlals to
| reflect local concerns,.the text editor of the ‘;m ‘ ‘S;
ﬂV‘flle management system on,the central computer and the word
.{#;“ proce551ng program on the- local computer must offer the
ablllty to ' |
- revise the textual contents by edltlng, searching,i ’ .
4 eplac1ng, and mov1ng contents and ' . »
- manlpulate dlagrams énd graphlcs by mov1ng dr redraw1ng,

1n addition to the normal flle handllng operat;ons of

loadlng,‘sav1n% merglng, and appendlng

b ‘.)

The operatlon of the system that presents the

curr culum materlals to the ‘eacher is- varlable and

- . "“,‘,.

}adependent on the system from which the materlals are’

received.,

i o e B
v Illustration. Although Merrllls (1982) demonstrated the

liﬁpmwsibility ofwlodging jugior~high'SChooljsﬁ

R R P S

gomputer based materlals must hav a modem and a telepbone ri,':i“



,:‘ \

central computer, 1mplementatlon of that mcdel has not

y proceeded s:ff1c1ently to descrlbe the spec1f1c requlrements

”*:for &CCESSlng, rev151ng, and dellverlng these materlals to

"students.f ‘The consxderable potentlal is.- ev1dent ln the plan

. -Abut requrres 1mplementatlon beyond the concept levéa to the B

"level wherﬁ%teporﬁ% can be made based on actual experlences

of classroom‘uSers.f' ' ];.,q p ,'ff '_‘ ",; f?f

¥

The most common source of modlflable computer based

materlals in curren} use 1n the schools is in- the flles o V”f
:""'l .
.produced by a word ptoces51ngkprogram ;n a local computer.

‘ The ooeratlng knowledge requlﬁEd for customlzlng materials

-

Sﬁln either case 1s to work w‘thln any llmltatlonsvof the'

)

system to handle flles and to rev1se textual and graphrc
: materlals._ In many cases,»a group of teachers Wlth a common
currlcular goal were u51ng the _same programPso that
blnterchange of flles was p0551ble. ~“For example, a unlt on .
Energy for junlor hlgh school students was belng deveroped
using Bank Street erter because of the ublqultous nature of
the program and 1ts ability to produce text flles that were
“able’ to be used by othe1 common word proce851ng pr grams.bfw
W,Another group of cheglstry teachers is uSLng Gutenoerg fo*'bn
:V;the develobment,\and mutual sharlng, of textual materlals
'andnalso forjthe accompanylng,testlng m’terlals ava;lable on
"diskbEOrvease'of revrsron and use by teacher cllents. o

Tne 1nterv1ewed teachers noted that programmlng sklll

>Qgequ1rement for thls "desk top publlshlng but the

<

_‘v.

e o . . . ] - .-

TR - , e : , -




'.*teacher should recognlze the technlcal llmltatlons of the‘..”

<

h‘eequlpment to load and to prlnt the avallable materlals. 'éérfi* e
'example, materlals wrltten u51ng AppleWorks qn an. Apple IIe ;f;f?~
-‘are 1nacce551ble to standard Apple II+ mlcrocomputers‘ynd

;:some older prlnters, e g., Centronlcs 739 ~can not prlnt

4.common Greek characters 1n text mode._ Incbmpatlblllty of

computen brands and“models llmlts sharlng of programs and

flles between teachers. Both dlStrlCt and. prov1nc1al 4

symp051a have placed high prlority on networklng of

"mlcrqcomputers and malnframes for 1nformatlon sharlng,

1nclud1ng the productlon of materlals (Redhead 1986

_Romanluk 1986) I e | IR

. B )
:ProfessiOnal beVelopment f

| s o | ...;-
Deflnltlon Of the w1de range of poss1ble uses for tﬁe :

Ve,

computer fon p?ofe551onal development,'e g., deSLgnlng
~-courseware, 1mplement1ng one of- the uses 1dent1f1ed etc;,

”rthls study found ample grounds to suggest that the _

_computer S ablllty to help a tea her access data banks for a%

&‘Nu

lnformatlon and round table conf' ences for dlscuSSLOns, as

proposed in the questlonnalre (Appendlx A), could yleld a

bounty of opportunltles for teachers.
- : e o e
: Ratlonale’ The factors that lkmlt the~pract1c1ng

teacher ] ablllty t malntaln contact with lnnovailons and

resources

L e

rv'



has the potefhlal for both reduc1ng the total demand on
g;'these teacher.resources and, 51multaneéusf 28 for expandlng
;? '._ u:the opportunlty of the teacher.to malqtaln contact with.
| “1nnovatlons and«changes that are slgnfflcant 1n thev
. teacher s vocatlon..' '; '_ ' _
s The fac111ty§to communlcate wrth data banks or. bulletln
. 7 -

v ‘u-boards w1llf\1n1t1ally, requlre both’

PR

. €&

.
N
l

tlme‘to become famlllar w1th the operatlon of the computer.

l;bi< _ sys}em in thlS use and to understand and evaluate the

Y a@%parent beneflts of thlS use and

flnances of acqulrlng tne necessary modem and soﬁtware.
- The 1nterv1ewed teachers 1dent1f1ed that, 1n return for R
thése lnvestments, the teacheﬁiuSLWg h computer for thlS use

will beneflt by

h ]

'liéfhav1ng to. Spend less tlme travelllng to fac111t1es such ‘as

Unrver51t1es, Conventlon r‘entres, etci“iwhere,

tradltlonally, prOfESSlOnal development act1v1t1es haveaihy‘,
~ taken place, S ' . S - uktﬁj
é - belng"able to contact theSe‘SOurces at times that are
;> . ~'conven1ent to the teacher, and
£ :

o for local area contacts, .or where toll charges are.

g

absorbed by spongorlng jurlsdlctlons, no- telephone

A

| communlcatlon or vehlcle transportatlon costs are

. 1ncurred ' . o - gﬂ.. : SRR

\:\/ ) L = o

plementatlon If a teacher has access “to a computer‘

» word

e




s

'.and a software program, descrlbed 1n the background seq?aon

ﬁ";of thlS chapter,‘represent the only ha{dware requlred for

of the use is necessar%ﬁqulrst ~-time users of the

: ‘Johnson, 01986) .

.« the yleld of ¢bmments waltlng for the teacher at/each next

S . X : .

tfproce551ng and marks malntenance, the addltlon of a modem a PVﬁ-ﬁ"

:'?thls use,»

After the 1n1t1al settlng of the operatlng parameters"‘

‘.of the modem and softwazfﬂ operatlon of the System con51sts

of fOllOWlng the protoc for establlshlng contact w1th the

jthhost computer and selectlng options from the menu for the

'gflntended act1v1ty. ‘The detalls of the operatlon are:

typlcally descrlbed in the manual that accompanles the

software or 1s available u51ng a HELP function. Underwood - o

'(1981) found that, in lleu of documentatlon, a~demonstrat10n o

v

-Conferencmng System, COSY, at Guelph ON., also preferred

personal support when learnlng the system (Hara51 &
"

A - 7 | -
4 The,successful 1mplementatlon of the conferenc1ng
Ry v

'.'facility 1s dependent on factors, 1dent1f1edey Hara51m and

i Johnson (1986) and 1nterV1ewed teachers, 1ncdud1ng ;“ﬁw” N

- the level*of the teacher S expectatlon of the usefuhpess

fvof the system, - S .
5.the number of new personal contacts made w1th other
f;teachers with similar’ 1nterests, and - L

S . .

Wl L

-

- : 77~41"‘

signon. - R S

P

-
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: Iliusttatﬁon Four forms in which a-science teacher .
L IS . . - vt

@




'%could engage in- profe551onal dEVelopment u51ng a computer

)

are desérlbed below.

In one form, the teacher could observe and 1lsten to af

'presentatlon of a- toplc toia lar e éroup u51ng publlc
'Fbroadcastlng, e. g.,:ACCESS 1n Alberta or Knowledge Network
1n Brltlsh Columbla, follow1ng whlch 1nd1v1duals could ask

‘ questrons or prov1de feedback In the manner ‘similar to, the
' (

"way Vldeocassette recorders have ‘enabled "flex time" S 'f

View1ng, the.computer can make poss1ble flexible post lesson —‘v'

“

dlscu551on and ass1gnment submlgglon.

Tpe

Another possrble form 1s a conference w1th peers or.
lfcurrlculum leaders of topigs of mutual interest witkout

vprlor formal presentatlon of materlal In this. form,‘a'

. s

tOplC is, deflned, or "posted" onxan electronlc "bulletln

Kl

3 .board" ‘by any person who then, as modgrator, 1nv1tes
comments to be appended by other callerg,j The resultlng

,dlscuSSLOn uses . a rog&d -table" format{whereln comments are

Toe ® s .

avallable for perusal by 1nterested teachers. Harasim and,

W,

Johnson (1986) descrlbe several fac111t1es that offer thlSﬂ
open format, 1nclud1ng FORUM u51ng the Mlchlgan Termlnal
.fSystem, M.T.S., avallable to stgff and students at the

o i) : R
*UnlverSLty of Alberta Severd% confer nces, each on their ' .

own toplc, may be run conclerently and callers are“able to

part1c1pate in any topics of interest. Dot e

‘A thlrd form of u51ng the computer for professronal A _-1#”
- e
development could be for assisting the teacher who 1is
. :&,

search;ﬂ@ for reference materlal on a toplc and ~ as such, is.



: to.on-llne computer data banks resultlng iny beneﬁlts of
i

234

r

one of the lnformatlon retrleval appllcatlons ,e5cr1bed

L)

later.' lerary catalogues are convertreg frol card systems

~

-thoroughness of search and less tlme consumed by the llbrary

. ..,'

"'user.. These samelbeneflts are avallable for teachers who

v, g:are us1ng ‘the’ Educatlonal Resources Informatfpn

v‘~=Clear1nghouse, E R. I, C., llSt of recent&y publlshed materlal-

~fthrough 1Net 2000 of Telecom Canada, data bases related toe

‘ 1986) %Generous documentatlon and HELP fac111t1es are

‘Commun1dat1on between Teachers,and/or Schools

7fu51ng a computer search 1nstead of scannlng the entrles of a
™\

¢ . . ' 3
o .

- .bound paper copy . S S sy i;':. .

[ e
R .

A fourth example of the use of a computer for

~

sgrofe551onal development is found in YORK ON LINE SERVICE,

!
sponsored jOlntly by York Unlver31ty ais IBM Canada, wherein

teachers currently may access,’ u51ng a toll free number

..z Y

jmlcrocomputer educatlonal software and”sﬁeCLal educatlon, an

v

'electronlc bulletln board,"and a fac111ty to allow users to

»y

. enter thelr OWn evaluatlons of educatlonal software (Owstop,.'

!prov1ded 1nclud1ng samples ofmthe dlalog expected Whll° T s~

acce551ng the serv1ce. ‘ . o o o S

fcommunlcatlon between teachers in. schools us;ng a central

_computer forlproce551ng studeng records. Thls’study focuses

PR a P

Deflnltlon Ther are two uses’ of computers pOSSlole"j°3

under the broad toplc of 1nst1tutlo al coordlnatlon a’)
\

‘» s

»computer and b) communlcatlon by schools to a central o

k“ v

S
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g T o A R o e -
on the formér use by science teachers. . . ' T
] - . . . Ty N —

-

Rationale This mall box" facxilty is an alternatlve
to surface 1nterJSChool mall dellvery by elther dlStrlCt Y

vehlcle or by. Canada Pdst. As such it has the po%ﬁptlal to
reduce tran51t tlme between orlglnatoﬁ and addressee. A

further advantage is readlzed by the 1t1nerant teacher who
S N
- may "plck up ‘the mall” from a termlnal at any locatlon in

fl.

‘the system in a manngr 51mllar to telephone pagers used byL
stafﬁ.w1th respon51blllt1es at multlple job sites. ‘A
related advantage 1s the speed of addr2551ng and delivering' .'j
mall to an emplojie who may have moved to another school.

A dlsadvantage to the electronlc mall system is one |
that carrles over from the’ tradltloﬁal mQFhod where the

addressee may neglect to "clean out the mall box" : ThlS is

mo e,

‘. Jlg

“comp er‘lnto thelr dally routlne or who would rarely

e

:probable for staff who have not 1ncorporated the T

&
receive mall usrng the computer. For teachers who would

0

1nfrequently use a computer to check in to the message
fac1llty, a mechanlsm would need to be contrlved by the host

- computer to allow each .school to sweep the mall boxes and to

o,

e
provlde a notice of message waiting for the teachers. C{

on

Implementatlon The physacal requlrimepts for thlS

system are a central computer w*th suEELC1ent memory to

<

’ accommodate the volume of materlal transferred The .

termlnals in the school could range from the 51mple, but

-



6

”the general knowledge requlred for 1nter computer .‘f

e §;36
~ o : : .
Slow, DECwriter printer/terminalS} up. through the school s’

computers with thelr modems, to the fac51mlle machlne, FAX, -

L4

for transm1551on of VLrtual c0p1es of:'the orlglnal document =

(FAX, 1987). s L %

For all of. these types of. electronlc mall the

operatlng knowledge requlred is restrlcted to the~protocol &

necessary for contactlng the mall fac111ty and 1s part ‘of

communlcatlon. Keyboardlng Sklll is an asset when text

materlal is to be sent. ,

Illustration: There are three sources for. the materlal

to be Sent by electronlc mall

- The 51mpleSt form is for the message to be typed onto a

.

ags termlnal addresSéd, and sent us1ng a System 51m11ar to

the SMESSAGE fac1llty on the M. T, S. computer at the.
UnlverSLty of Alberta. T . o 2

- Another source of materlal tor be sent .could be a text flle
that hagd already. been created perhaps by a word

s

’proce851ng program, and whlch could then. be. sent as a -’

‘ prepared package to*the addressee.‘ Also 1ncluded in thlS

}
.

'category woulo be - lnformatlon kept at ‘the schoot in data ' .;/’
W ’ .

'management programs, e. ‘G ‘'science staff may forward

drders to dlstrlct personnel for sc1ence equlpment or for
fllm . or prlnt materlals from’resource centres.

&
B

&
- A thlrd possible source of materlal are v1sual images that,

Kal

e

cannot befsent as prlnted text Because of the lesser

r




\

»<accessrng all the 1nstructlonal resources, whet

) ‘
o e
P : -
AN

quantlty of these non-textual materlals, the large amount\w

of electronlc data required to form an exact copy of hg -
27

-

this use will probably be restrlcted to specialized
'fqappllcatlons ln.the school such as dlagrams, graphs,.

hlstorlcal documents, musrc scores, etc.

'Instructional Resources Applications , . : .

Deflnltlon ‘This use was formerly labelled "library

. ",\.

appllcatlons" . It has now been broadened to 1nclude
\

references, prlnted materlals, supplles, or e ulpment, used

by teachers in science. The deflnltlon, as presented in ‘the

¢

o questlonnalre (Appendix al, has also been restrlcted the

'1“‘ . o
use of th@ computer by a llbrarlan for. admlnlstratlon ofqthe

!4 s 1
b .f”,,;, P o3

e qg. orderlng, c1rculatlon, overdue llS@S, etc.

ally an act1v1ty of science teachers andm&thus,

uded in thls Study.

. ) ;‘ . A
. E) {

- Co o .
Rationale The resources’ avallable to a sc1ence teacher
require some form of _organization . 1f retrleval for use at
' intervals durlng the sch!bl year is to be eff1c1ent For -

<2

example, the 1nterv1ewed teachers longed»for a.means of

organizing their periodicals so that course-related artidles

could be identifié€d, by the t%acher and the student, 'for
retrleyal and use at approprlate p01nts in the course

Except for those tr1v1al items that are limited in number or

; 237

h]ﬁ

~document,‘and the current hlgh cost of facsxmlle machlnes,"
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h are not'subject to change and ‘can be stored in folders or on ”
.jshelves, 2 computerlzed lnformatlon(retrleval system can.
‘:1ncrease the teacher(s product1v1ty while plannlng and
conductlng study 1n the unlts of a course. | |
_The maximum. beneflt of u51ng a data management system
on. a computer is derlved When a large amount of 1nformatlon
is’ s@ored that needs to be retrleved and reported elther |

“.:'frequently or in a varlety of formats The currency used to

'7measuq' ‘the extent of the beneflt 1s the net-time saved

Implementation No spec1al characterlstlcs of the

A computer were 1dent1f1ed.. The 1nterv1ewed teachers ‘ ' ; | ‘“T% .
1dent1f1ed a fast prlnter, i.e.,. dot matrlx, as a nece851ty e
.‘for presentlng the results of most séﬁrches. The sriumber of
'dlsk drlves requlred for the 1mplemextatlon should be noted
~in the operatlng manual A monochromatlc monltor offers
fcompact, readable -screen presentatlon of the 1nformatlon,
| A good 1nformatlon retrieval system will be menu- drlven
and have screen prompts and "HELP" pages. A knowledge of
flle handling 1s deSLrable but no programmlng skllls are
needed i oo ;. _ ' ’
_ » .
‘ A general data management system that is. flex1ble
enough to ‘be used for‘ storage .of a,varlety of lnformatlon
w1ll distrlbute the cost. over, .and increase®the productlv1ty
for, several appllcatlons. The program should be ea51ly

operated by a variety of users. Che:acteristicsvof a data

management system normalIy.inclee the ‘ability to



1nformatlon 1nto the flles, careful plannlng of the~’

LoEe g

:éwedlt records by addlng, deletlng,~ or correctlng

t .

’1nformatlon,‘_ o o ';

‘ ‘pepdlsplay records on a screen or to a prlnter,

S T S o
and - _'; _f j»“ oo

spec1f1c purposes.‘

A

239

f;;save and retrleve records u51ng a mlnlmum number of steps,'

- format the retrleved 1nformatx9n 1n varlous patterns for

The beneflt of the last feature is. apparent, for example,-

-

arranged accordlng to Varlous flelds of data,
T\

L
Lo

stock,

j~} by .course- and level for preparatlon of supplles for a

specific laboratory’ exerc1se,

"when a’ chemlcal 1nventory flMe, such as was belng developed

' by an 1ntervlewed teacher, is to be prlnted w1th the records‘fr

- by name'of chem1¢a1‘for general surveys~of quant%ty of

- by claSs of chemlcal for segtlon by sectlon checklng of

1l
o

1nventory of 1ncompat1ble chemlcals, or R

- by name of supply house for‘re—order of'stock.h

. . L.
»

Illustratlon The most~common form of data*based

interViewed'teacherstas on a dlSk 1n a mlcrocomputer.

-

this source of.program,'such as,the-dual PFS:FILE and
PFS:REPORT, the ‘teacher determines the formatband‘the

contents of the records. : . L L\_‘ J)_

Because of the tlme needed to 1nét1ally enter the

1nformatlon'retr1eval ‘prégram found in the schools of the

For

hd v,:. . .
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*offthe"files, based on present requlrements and allOW1ng

reserve for future needs, Wlll result 1n an. effectlve and rrjff“

fléx1b1e system.g For example, some of the 1nterv1ewed

"j? that mlght later be found to be necessary
*h_{5y¥« The resource materlals that are 81gn1f1cant to sc1ence - ii
1nstructlon, some of %blCh were catalogued by thé

’1nterv1ewed teachers, 1nclude .

'j,- prlnt medla as textbooks, llbrary references, perlodlcals,

70r newspaper cllpplngs, or j} Ky
, . . % v

- encoded or mlnlaturlzed medla as vadeodlscs or v1deotapesﬂ

{.fllm strlps, fllm loops, fllm slldes, or tranSparencles;

S R
, < or’ audlo recordlngs,'

—Fcurrlculum banks of prlnted materlals for teachers or
- ;
’ W . v

”“students,
- laboratory related equlpment or chem1cals,~pr

E<plans roracwrrlculum toplcs to develop,

L] »_‘. ’ " . ; . ' ‘,.:"..“ . .
L . L . R i} . )

5, N ;; 4"‘.'._
Instead of u51ng a floppy“d@sk computer program, the

'

Qperatlng program and lLS sto;eﬁ 1nformatlon may reside in.a
R ik 7 -
S remote malnframe computer,éﬁor example,. the Educatlonal

ffff Resources Informatlon Cle@rlnghouse (E.R.I. C ) data base or ‘

. '/ A

the*electr?nlc llbrarxpcatalogue avallable on the Unlver51ty
Il

of Alberta S computér . In thlS case, the teacher Wlll work

ﬁryf3f w1th1n the Confl%ﬁﬁ %f both content and format predetermined .

by the progra de51gners. In exchange for these

ﬁ‘restrlctlonsi the sponsorlng agencies normally offer
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:»Instructlonal Management

Deflnltlon As descrlbed 1n the questlonnalre (Appendlx -

"IA)} thls use of computers,.relylng on educatlonal';

n.w

‘objectlves depqndent procedures/ materlals,'and measurlng
. N v a

clnstruments, uses a cycle of crlterlon based test scorlng,~

' ! B .
dlagn051s, prescrlptlon, and”{eportlng to prov1de thé means

by whlch the teacher manages the educatlonal enterprlse so

as’ to offer each learner an. optlmum set of’educatlonal

experlences e LR ,
Sy e SO ¢
v - . »‘ - “ . @ /' L

' Rationale Admlnlstratlve and clerlcal tasks that ulr

A

-3

precede and follow 1nstructron and learnlng are® act1v1t1es

s )

'where substantlal a551stance cans be rendered by the computer
. ’ Soe.
in schools in Wthh students learn a subJect at thelr oWn %

level, and rate. Wlth rts cagac1ty For storagé and selectlve
recall of characterlstlcs of th?/ipb]ect and the student,
the computer was necognlzed by the 1nterv1ewed ‘teachers as
playlng an lmportant part in’ the dally dec131ons relatlng to

_'the screenlng and- evaluatlon of ° students and the sequencing

of 1nstruct10nal modules. . ’ ‘; - e

The lnltlal teacher act1v1ty 1s the evaluatlon of

’ assessments on students who. are enterlng a program. Whether'

-these are ablllty tests admlnlstered by a spe01al educatlon

'team or are achlevement teSts admlnlstered by a teacher on a
. . \N’ I~
'computer, the readlness of the student to enter at a level

. ‘( .

!

[

1

. . . - ¢ 5" SN e . . R
Lort y . .o . N RN
L Y . ..

D



. : _ ‘ . L T LS\yiuid'"¢242hd._;p
that is approprlate to thelr ablllty and’ background is o

normally establlshed T, f'ﬁ\'”‘ 55{ :y:' o l:t"',cpjp'

The currlculum must also be well deflned so° that the
coMputer can 1ssue unamblguous dlrectlons for act1v1t1es

that wrll result in student achlevement ln the course.--““’

3 ‘ e
‘.eiiwh Thus, - the goals and objectlves must be detalled and be »
Pd¢'l4sequent1ally arranged ' ';h : ,;"r', }.v o - '7:
N _ : : : . _ (
7, i?‘ | . For each . of the subsectlons of ‘the content area,_an"' B
é:fj k approprlate selectlon\of learnlng act1v1t1es must. be ‘Ad TR 6

1dent1f1ed ~and experlenqed and an adequate number of test
_1tems must be constructed and admlnlstered to measure the

student's progress through the module. Lastly,,ﬂbmechanlsm
4 g"_ must be devised to record the . results of tests and to

1mplement approprlate action based on these test results.'
o : : » ‘ o

i)

y
-

Although the teacher plays a substantlal part as a

course organlzer, ‘the 1nterv1ewed teachers found that

hls/her roles when the Computer Managed Instruction is
underway become that of a fac1lltator to the students who ;‘ o
'l"." are 1nvolved in the process of. learning and a tutor Ep those . | &\
o .bstudents who are experlenc1ng dlfglculty w1th learnlng the
- content of the course -

vAn'interviewed teacher noted that a'supplementary,
g,admlnlstratlve beneflt from computerlzrng the management of . 3‘
i the learnlng in the classroom is the ablllty of. the syetem

to ald in the Preparation of reports that document the &

| .\>‘

°



.programs and progress of specxal educatlon students 1n the

"Lschool jurlsdlctﬂpn., _f._~;i"3 T _df\vﬁl...
m*w”. SRR c ‘ : Jq’

Implementatlon A varketxfof\gdftware programs, elther'

“ fas stand alone progﬁ‘hs or as(adjuncts to C A I.‘programs,-
are offered by manuf?cturers or 1ndependent publl ers for

most computers. ‘The most srgnlflcant crlterla for .

evaluatlng the software is.the flexlblllty\of the program to

”Aaccept 1nput ﬁrom local teachers and school system personnel
. . o
regardlng SR - - _ I f-v.'lt' .

- goals and objeétiVes’for the course,

- parameters for permlttlng passage of students between
.module; of the course, '

—’routlng of-students through thejactivfties:in the cdursei

‘and . SR .

- test items and proceoures for eValuatlng student 5

progress. S o -

-

The programs tb

R .
[t
1mp11t1t in the bove management are 1nvar1ably menu drlven

5Accord1ng to the 1nterv1ewed teacherxs, . nelther programmlng
gknowledge nor general technlcal knowledge, concernlng
qgggpment or prOgram troubleshootlng, is- requlred unless the ‘

vlmplementat;onrrs-ln its developmental stage. - -/
. - o

mhL amount of student and course 1nformatlon accessed
£ )

by agomputer managed learning program generally requlres

velther a large RAM memory or frequent recourse: to the dlsk

C e

~
L

Ny



'storage dev1ce._fA mix;ofvhard copyrterminals'andj;‘; 5

‘dlsplay termlnals offers alteﬁhaterforms of . output for

-‘ . %’,,p qﬂ

_-varlous student and teacher agt%ﬁpg%es. Dlsk access and

I

*;prlnter speed heed to 3% fapld to: reduce waltlng tlme for .

T \ K <

_students rece1v1ng a581gnments or: tests.-j B ‘°;1f

-9 ‘ . oo
: ’ ; . ,‘" o
- A

. The 1nterv1ewed teachers ldEHtlfled a large overhead of

teacher and staff tlmecmeqULred ‘for -

v'— deflnlng the: behav1oural objaptlves for the studentS't“

d“k“students w1th dlfferlng learnlng styles, ' :{3

1
T e

"progress, NN

—Jmapplng the routes through the course objectlves,

“

“‘sfassembllng albarlety of effegtlve learnlng act1v1tles for

Ly

- orlgntrng students to recelvlng 1nstructlons at a computer

'termlﬁal and ST e N

!

- constructlng suff101ent test questions to assure

"productlon of several parallel tests for: achleVement

"Thus, the 1ntroductlon of a computer to management of

: h
' 1nstructlon 1s most probably 1mplemented in a-school across

-~

n;a well- deflned course with further expan51on progres51ng on

Y

the ba51s of experiences galned w1th the lnltlal llmltEd

1mplementatlon Durlng thlS shake- down perlod, teachers may

vprefer to phase in thelr rellance on the computer system by

s

using’ the computer generated tests as rev1ew exerclses,‘

. retalnlng prev1ously prepared proven" tests for evaluation. o
. k4 : . .

[y

’ ’

Illustration The computer can be integrated into the

SN : : B o e

e

~£0
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PR

h;“manageme f the students"coufse of studles at two levels- ;: Lo

g
‘N

 computer uses~g35educatlon

: Problem Solv1ng

'teachlng/learnlng cycle, the computer functlons as the

8- [N

/
LT the computer can,ald the teacher in plapnlng an

Ind1v1dugllzed Educatlon Program (I E. P ) gSLngnthe flrst

'xtwo aspects of - i?structlonal management, where the ablllty
. [} -
of the student-ls mapped onto the course objectlves to

‘ldentlfy the startlng and st/oélng ,po:.nts for th‘ -

vstudent s unlque program or - “'ﬁ' } <
0 ! |
- the computer can use all three aspects of lnstructlonal

t

_management to gulde the student from act1v1ty to act1v1ty

Ve
ﬁ»ln a course 80 that the course objectlves are attalned

A reflnement of thlS second level is the coupllng of thlS _
A
L
computer managed learnlng Wwith lnsi!tctlon recelved dlrectly

by

from'the computer (Computer A551sted Instructlon, C.A, I .

'Forms'ofxthls 1nstructlon are descrlbed later in Phase IT of

.

T

kS .,: ,

> 1

Phase II: The Teachlng/Learnlng Act®

v

Definition In most appllcatlons in PhaSe II of the

dlsoenser of the 1nformatlon and the program deteranes the

: process by whlch thls 1nformatlon is transferred Qo the - - .

learner." In problem solv1ng appllcatlons, however, the

control over the‘process and the product of the computer

operation is:retainedvbyrthe‘student In this use, the

student, using‘the‘computer; constructs a model of a



-

,,*'

real—world 51tuatlon or system and then notes the de

%

‘_phasé of. tea%hlng/learn!hg ‘>J, aA”*

-y
deflne the problem and 1mpleme é’@he solutlon'- are ‘

' sUbdivided'in Polyaf
;e ‘V“:-' g . - . . Co P

con-ﬁorn;it ,to‘ or d epancy W1th the real&tuatlon
. . _ . N m :

‘#f thfscomqu_g

ture present. 1n‘mp§6y

/Ratlonale The ba51c pro esses of problem solv1

f(understand the problem, make a plan, carry out the

' and 1ook back)

- what=1s known,

.

,.'(198 ) as. | .' . . ' : ) 3 o ”'_. a

understand the Prop; i cluding.

- what are the allowed tyoes of operatlon, and

- what is wanted

n
.

select or develop a soluclon procedure, 1nclud;ng
-/}

- step W1se reflnementXOf the problem into ldentlf

B 1

prlmltlves", or’ basrc procedures,

.-

write the program, 1nclud1ng
- 1dent1fy the flow of the algorlthm using natural
language, block * dlagrams, or flowchartlng,-

- select the programmlng language, and

- wrlte the program code, -

e : 1
enter the program and data, if required,

test the brogram, including, S
Y - "

gree of

\ ThlS

ng—-.

plan,

When used in a computer env1ronment, these;

L“processes are further reflned by Moursund (1983) and erght

-~

1able
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' -'debug”the prOgram,‘ ” s _ ‘.;
= verlfy the robustness of the program, and
Jfr, v valldate the product of the program s operatlon,,and

ﬂ_'e'document the.;gogfam, 1nc%ud1ng the

'_- programjg\afbhltecture for prOJect 1n1t1ator,'

gram llstlng and comments for possrble rev151on, and

L I s

'1f\— ué&r s guldesdﬁescrlblng program operatlon,‘llmltatlons

+ | of appllcatlons, data entryf)and expected output

o '\ , . r
N . B _ T s .

! 51mllar to that used foa?a conventlonal laboratory report,.

\

1ncludlng - : L
Y |
. . w

- accuraCy of the calculatlons, 1f any are performed

- quallty of the commun;catlon w1th the reader, and £
- ev1dence of act1v1ty in the problem solv1ng steps.

'\. . ) ) [y

'Imblementation ~ Because of\the amount of tlme requlred

]

Evaluatlon of a student 'S program could employ crlterla
' ¥

to enter and debug the program, students will need access to

a computer at home or in the school To enable practical

use by the teacher and/or other studenﬂ% the program»should»‘

iy

be,o erable on avallable computers." C s
4 B
- - . 5

//< ~ The students may write the program in any language‘,

compatlble w1th the- classroom computer The students

1)

usually prefer to write in BASIC. 'The rate- determlnlng step

»in subSequent use in a class is usually data 1nput by the
}3‘ b

] . Bane

"y

ultlmate user of the program and not becausi;of the speed of

Y



L‘program instead of submltheng a laboratory report The.

U b U
tﬁ"7ﬁi LT l:.’:.‘itt'fl4v’ ':& R el ;ﬁg4§f
prrooessinglbyptheﬂprogram.f ji -
TheAteacher who 1ntends a951gn¥hg program—development
to students as a problem—solv1ng act;v1ty Wlll need to R
T;_have a: sound knowledge of the sc1ence content to be “
..descrlbed
- have clearly deflned the a551gnment and gpeclfled the -

antLC1pated outcome of the actlvaty, ’

= have a computer background or have access to aSSLStance

‘for programmlng, and

~

”—hunderstand the 31ze and complex1ty of the task in relatlon

to the abllltyaand 1nterear of the student to. brlng the

, progect to a successful end : o o gé‘

b o ’ . 4 N _L':"- ‘
B : ’ . A

»

The teacher —-sponsor of this program wrltlng actrv1ty,'_

';1n addltlon to . ‘Providing the 1n1t1at1ve of sugges lng

p0531ble subject content as a- foéus, ‘will need to prov1de

guidance and support to - the student durlng the constructlon

-

-

of the program

St

Illustratrbn In one pOSSlble appllcation of computers'

to:a student S problem solv1ng, a student may wrlte a

1

'progﬁam, when completed .could be uséd by.. other students in

£
a later semester to calculate the flnal value“for the same #

,/ &

laboratory exErCLSe Gas descr&bed later 1n thba Phase as
Expcrlmental Analy515) ThlS gubsequent uée would confirm

L} ¢ .
N : . v

R ' ‘
.- . .
b N . \
g -t K

4.

Ferad
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1'athe students' calculatlons, thus aldlng the student 1n
) .

S {
verlfylng thelr calculatleng)and alIOW1ng faster marklng by

. SRR s 283

G'!

o

f_'the teacher who could focus on qualltatlve aspects of the

I

' laboratory report. - | t"\'

The purpose of* the program wrltlng assxgnment ‘would, in '

.\,

addltlon to prov1d1ng an opporﬁunlty,for appllcatlon of -

- knowledge from~another currlculum area-and the development -

of problem-solv1ng SklllS by . the student, reSult in a

product of value to other students and enable contrlbutlon

'by students to the artlracts of the classroom

&

.

’

~Q€he-behav1our identxfled and tested and a predlctlon made.

¥ ! ™

’In another appllcatlony the ablllty of the computer to.

>

perform rapld calculatlons could be used to calculate a

value in thermodynamlcs where the use of a calculator is a

,a‘,.

hlghly repetltlve, mechanlcal process. For example,'the 4
temperature of:é toollng body could be predlcted by applymbg
Newton 8§ Law58¥ﬂ€oollng (Kelman, 1983) After measurlng the

temperature of a coollng obg@cbxat.mntervals,_a trend . would

r

be Qbserved graphed, aﬂ& po551ble mathematlcal models of "
i - a

1+ﬁ
s

At thlS p01nt, students may elect to write a computer

‘program that uses a short perlod 1teratlon method of

be’ to* glve the students practlce at

s . )
approxlmatlng the coollng curve. : C

L]

The purpose of this’ laboratory derlved exerCLSe would -
e :

.

« - <

':- maklng prec1se laboratory measurements,

.- 1dentrfy1ng .and analy21ng trends,na

“



_ o L
‘ '.Q",;f ng Ehough the 1mt2rv¥ewed teachers and most &F the
ey . ‘-\- ’ ‘\
-}
g reférences generally preferred the laboratory égperlenc% on

.. '.4 3 o : o :
2} co@%_wligng“ﬁ% Cefd
ﬂ;’"’- i B ' B x - -

;fprediotiné-reiationshipsfand values, and

f— g1v1ng students experlence with the dynamlc nature of

.

thermochemlstry

»
o

- The oomputer wouldfbe_uSed to.amplify~the'students'

'p;ocesses,that the: student would conventlonally use.‘

Simulations

‘

3;- o Definition In this use, the student is exploring a
system under study, as presented in a computer 51mulatlon,

by- adjustlng the parameters available in the program and

centrar'questlon for a teacher who is

3

con51derL%g u31ng a srmulatlon 1s‘$Under what‘cogdltions fs

. N .
COH%?O’&;HO a model more edu&atlonally sound than is éé\“‘

. t
When 1s a 51mulat10n -

Vi

P
¥

A

e, oL & ’ - '31,\, ~

whych the model (and- SLmuLatron)-ls based, the spec1flci

s;mulatlons rell 1nto four categordes, i e., those that
tested models that represented#ﬁbenomena that, W1thlﬂ the
GE .

"i‘classroom/laboratory Settlng, were. - EY

‘ ‘

- 1mp0351ble or: lncon81sment with, good prattlce,

o, - dlfflcult Br reQulred unusual t1me or skllls,;
, <

U

T - ea511y reproduc;ble, or

I
. S —

D . \ : ) S

Lo LT '
+ : e ¢ o k

'_pefformanoe-in.the se@ond and thlrd activities by . reflnlng "

g

b

“

¢
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- so complex ;hat the most essentlal varlables were. obsured

The rationale would probably be dlfferent for us1ng a
simulation from each of these categorlesf

.

Rlvers and Vockell (1987) found that those students
~whose dlscovery ~of concepts in blology wa\\guided by
descrlptlons of strategles to use as: they solved the

fproblems prese@ted,ln the simulation achieved results-on
: §
-standard posttests (measurlng spec1f1c problem solving

skills dlrectly related to each unlt) that were equal to or.

’Slgnlfleéntl bett than other grou s that were not guided
Y ﬂi p

£
or that did not use computer srmulatlons ‘Clearly,‘the

4\

_tradltlonal support of students is part of thelr effectlve
learnlng u51ng this new technology. ‘ . .
L ! .
7 ¢ - . K .
Implementation The program and hardware must

. ‘)‘.'\ . N . "_
incorporate good design characteristlcs to ach1eve~a

l"transparency" between the student andg the model so that the

,(' t

simulation achleves both the teacher's curriculum oB]ectlves

s

~and also the student s motlvatlonal objectlve of reallsm.

‘\)
ngh resolutlon graphlcs 1ncfease this realism. In addltlon

to the usual requlrements for good presentation (speed of
operatlon, menu—driven,."HELP“ screen, -etc.,) the program
-should provide some data caoture forhthe teacher sSo that a
.record of the performance of the students is avallable for
assessment of the student- srmulatlon interaction and =To] thatl?ﬁ

H

remedlatlon for the student is indicated. : : ’nﬁ%’u
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s The teacher who uses a simulatlon is a fac111tator,

,

"fglv1ng background informatlon, 1ntroduc1ng the program

252

-monktorlng and coachlng the students durlng the act1v1ty,;“"""'

and leadlng a. post 51muhatlon debr]pflng to ensure that thef'b

teacher s objectlves for us1ng the 51mulatlon have been met

(erght and. Forc1er, 1985)

» . . . A - -

Illustratlon One spmulatlon, HABER TECH~'CLearly from

the flrst category because of Capltal costs and operatlng

v hazards, allows students to manage thelr "own ammonla plant
for fun and proflt'" The objectlve of the 51mulat10n 1s to’

fproduce -a steady state synthes1s of ammonla from its

elements. Thls SLmulatlon would probably be . 1ncluded as one }'

&

jof the act1v1t1es in a unlt on equlllbrlum and would follow

13

- laboratory exerc1ses and emonstratlons of the: appllcqylon

of’ Collls1on Theory and the predlctlons based on Le

Chateller 's Pr1nc1ple to systems ln equlllbrlum

Pre s1mulatlon 1nstructlon, spec1f1c to this 1ndustr1al

settlng, would 1nclude the dlStlnCthn between equlllbrlum

o

and steady state condltlons and also-a tutorial, avallable

on the disk, on the pb"t de51gn and the manlpulatlon of

. ?

Koperatlng parameters trom the "control room. E \

-~

mlght be an ac1d base tltratlon. In thlS category\

«

’.v,. . L v’

" exércise. In thls case, the ob]ectlves could be to review
. relc

!

i 51mulat10n might precede,‘lnstead of replace, the laboratory



fequlpment handllng and data gatherlng before g01nq'1nto the

f "'la

) 1aboratory.‘ Although a teacher led demonstratn.dn f:buld

achleve these same objectlves, some c1rcumstances, @ Gag,t

i -..:J .

and1v1duallzed progress, may favoup thls computerlzegm

1*pre-laboratory orlentatlon 1nstead;of the demonstratlon

‘ ’ . ~.) R
set ~up. Thls check 1n could also.lnclude agsequence of o -‘2f oy,
.l L * ‘

“selectlng and - orderlng procedures, readlng 1nstruments, and
hcalculatlng values ‘to- screen laboratory entrants.
?i ,

~,
In%a thlrd 51mulatlon, TRIBBLES, where the student

practlces sc1ent1f1c SklllS 1nclud1ng data;gatherlng and
hypothes1s generatlon in a "mlcroworld". de51gned so that
.all earth bound students with varylng background knowledge'“ e
are placed on an equal footlng, the teacher taQ;s a less
prescrlptlve p081t10n regardlng expos1tlon of content and,:
:1nstead, encourages student growth through exploratlon and.
inguiry. ;
flutorial-h ‘., S ' : ,;_ .

| Deflnltlonﬁ In the‘lnstructlonal dlalogue between the‘

'student and the computer, t?ghstudent responds to questlons

‘posed by the program ”VThe computer evaluates tne student S

responses and, on thétbeSls, branches -to alternate

. Pd SN S Y
. b o
sequences for elther remealal or new materlal
: . ra ) N . . " T ' ’ ‘: I
_ Jo . . . : )
Ratlonale As a tutor,. the comouter/program system lSA

de31gned to emulate the teacher in a one-to- -one ses51on M;th

'a a}ud@ht Thls se551on qu be computer led as a dldactlc
. S _ .',r.

"

X4
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" tutorial or ‘Student-directed as ‘an ¥ V. (Digital, 1983) |

R

s RS e . o
perlodlcally asks problems to verlfy the progress of the

learner. Based on’ the correctness of these replles, the
program w1ll elther branch to remedlal 1nstructlons and

problems follOW1ng 1ncorrect responses to ‘the: average

T Ny

problems or will branch £5 advanced questlons on the same
concept follow1ng superlor responsf/’to the. average

_ problems. Thus, the computer -as- substltute for- human— tutor 0.

is expected o offer a measure of reSpon51veness to

dlfferlng levels of students. ‘ -

| S .
Tufquals tend to be effectlve when used for concept.

-

bulldlng when students may be channelled by llmlted response

optlons.» However, the llmltatlon of 1ts usefulness 1is

\ reached when the itudent is. ready for expan51ve and creatlve'v
- .
' exper&ences that expiore the complex1t1es of the subject

“.

matter (Coburn, 1985) Tutorlals then are effective as part
of a program of studles. The teacher ‘should recognlge the
.- restrlctlon of multlole ch01ce answers to the.responses
oant1c1peted by'the author, ' o L
" - the limitations'foritransfer'of obﬁective'answers
‘ (multlple ch01ce, true/false) to real life 51tuatlons, and

- the task of analy51s of short phrase answers on the

answer -judging capabllltles-of the programmlng or T\

N

\

authoring lahguage. . A R

iR
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“'A g ‘» .An“

: A less restrlcgave pi;tern of tutor/learner lnteractlonu
~_1s found 1n the %eqond pattgah where the student as an V
1nqu1rer,vposes quesﬁlons to the‘data based computer that.‘
"responds to the 1nformatlon requests.' Although thlS format
’,poses demands on the program for questlon analysrs and
-thoroughness of ‘the data base, hlgher level processes, such

as pattern recognltlon, problem 1dent1f1éatlon, and questlon

generatlon, are developed oy the student.

Lr'

Implementation Operatlng knowledge for a teacher whose
A ‘41
students use a tutorial must, then, lnclude the enterlng of
' -3 e
values for the multltude of parameters,>e g _number of '

clues to offer after 1ncorrect responses, number ff’

‘w
successive questlons correct for prémbtlon to adVanced

LA o ,j

EI B

'-problems, etc., that control the program s Step01ngJ

. . [}
L}

3 ‘
laterally between achlevement stﬁeams andﬁlongltudlnally

- through the sub- concgpts. The‘above noted requlrements for'

™ “\\

1nd1v1duallzlng 1nstructlom have 1mpl§catlons for thevn;'

memory/dlsk stdfage spe01§1catlon£ of the hostlng cdmputer.,

If the program is~ Operated from’a central c0mputef,

o '. b

'_knowledge of the protocol of accessang is aISONrequlred by

;5
cod%seware relates to other course ac 1v1t1es and content,v
, . .
how to access the HELP pages, and how to activate optlons

t‘

the teacher\ The student w111 need éi)know how the S S

‘that are avallable/for studentfcontqpb'oflmovement within

the program.. ‘ B i

R



L.

| 'Q. L T‘- 'A:fh d‘f"talf‘;j j'_'  ;_’“f \'-QSSﬁdlr'
.At allftimes,,the opportunlty for contact w1th a guman‘s.t'ﬁr A
teacher wrth 1nherently nbn programmable features;ls | , |
' present. \'_fi_ N o S _“ * E R 'vv_tﬂ
o o . "; ,1:1 ',_»f - ’1 R L ye

}The teacher ShOuld recognizeﬁthat the esSential-

‘3program,'and T ' . “5
_— enjoy learnlngrw1th the materlal and - .,/ i
B \'that the program helps resolve an 1nstructlonal b;oble; "'}\'
‘.wh;ch was prev1ou§£y unreachable or 1nadequately resolved
ﬁthrough other means (Roblyer, 1983). f ¢
_ -lllustratlon A posslble appl;catlon of the 1nqu1ry
’ Q_f.bpattern could be the;u ' an program that would allow a ’

.

'student tefask a %ompdazr fom the results of chemical tests

'“_on.an unknown chemlg lb Based on these results, the student

g aly 5 /:'_»
"could considér and asi for'othér spec1f1c test results. R o
N .
‘ From the comp051te results of these "tests", the student , 4
S\> g could predict the class and/or name of the chemlcal before
| d01ng a "wet" lab test of an unknown substance in a

8
qualltatLVe analysrs experlment The beneflt of this

pre- laboratory check is that the student would show -‘

Ey -

4
recognltlon of the 51gn1f1cance of the 1dent1fy1ng tests at..

nodes of the tree branches and be able to use the laboratory



o

:time_more,efficiently.

RN

DrLll and Practlce

)

Deflnltlon The purpose of erll and praqtlce programs,f

as’ deflned in- the questlonnalre to t scmence teachers, was;’ '

~.the malntenance of baslc skills anchoncepts.
. N . ) . IR . , o . . .

_users are to be !ccommodat@ﬁ

!
i3

‘Rationale Recognlzlng ‘that drill and practlce'

' exerc1ses can be a drudgery because of their nature of

réh?&wsxng old materlal pract1c1ng teachers frequently

f?\/

employ various. technlques, such as’ games, puzzles "pop"
K . o J v

qulzzes, etc r to llvenUuo thlS routlne. On this count
also, the computer, because of ‘its capablllty for anlmatlom,
‘color, and varlety of pace, level and dlsplay format, has
the potentlal to aid the teacher and students 1n thelr'v
tasks.7~ pv _ | ‘ : r . | .v.“ . %

s . . 4“.’

Impléementation Dlsplaylng the 81tuatlons and questlons

.

will require either a- banx of problems or a Fy
. Q <o N !
question-generating temolate/algorlthm : The practlce

-«

exercises will need to be. 1ndexed by sequence 1n a

conceptual hlerarcny and dlfflculty level 1f a range of

T - [
— "

If u51ng a multlple ch01ce format a matched set of

_Jant1c1pated alternate answers are needed, or lf the program

uses a short phrase response format, response analy51s is

needed Computer _programming routlnes -that judge free'

;e ; ] . ) S €



responses are currently under development and usually are .;ﬂ.t'

restrlcted to authorlng languages, such as SuperPILOT __-ﬁlfﬂ*ﬁﬂf;

Programs can be wrltten w1th performance" ;
characterlstlcs ranglng from "electronlc flash ca;dsﬁ

’jlntegrated components of a computer managed learninghs t q}., ,
s T q_'?:' s R
1qn Wrth.@ SRR

EE S L
fthe program, a process often not adequately treated 1n the:-,~f*-&?*¥

: . :
[x Th A

. Tlme Wlll be needed by the teacher fOr famlllarlzat

users’ manual. Requlrements by a class may be a: portlon of

i

the students rotatlng through a- set of computers during-the‘ ‘j?:ff)

,perlod or a partlal perlod, comolete.class equlvalené; A{j:;iﬁfﬂ

e - EEETI

'teacher C e ering thls use of computers should know what]'ﬁffffmj-Q

;role drlll 2%6 practlce is pro;ected to have An the 3\<--’,' ;QA@ZQ:

o . oot

'currlculum program of the student, and what computer,';[.C;;f:;;(€7"

o L
software, and tlme resources are avallable to support thlsj'<j,,_'g

e - N . - . . '.‘ /r
v > . ' . .

The ablllty of a student to complete complex tasks
usually requlres mastery of pr1mary~ Low- level skllls A
teacher w111 then, as students progress in’ thelr Sklll
‘development, make prov151on for practice of component | ‘ :fr'

Sy _
‘_low level skllls. Whether requlrlng drill, where exceptlons‘}
to rules are . rehearsed -Or practkice, where rules.are e
applied, ‘some portlon of the class tlme 1s normally set
a51de for this purpose.» Durlng these practlce perlods,.the gﬁ'
teacher may review the materlal to ‘be practlced a551gn andfi ,7“.*ll
'checx spec1men problems, re-teach apparent problem areas,

1

s



ame

¥

7bf]and aSSLgn ‘and- gather for marklng some remaln@ng probleﬁs, gjnn‘
'vdthe evaluatmon of the answer to whch W1ll lnfluehce future

*Gi'lessons._ The cometes has the c&pablllty' thrdﬁgh'lts s

P teacher s tlme to be released for éct1v1t1es nequarlhg the

v . o . A . N

xJ.

.

N

LN .

. Y -
_ performance 1n the above act1v1t1es acébrdlng to the varlous

a s . ¢ . - v

v'-:uses descrlbed elsewhere in’ this study, te-allow much of the

g - a LT ‘ -
'teacher s\personal 1nterventlon. S0 “' T ‘; .
. R R ) .. N e oo oo - ! . ’
ol . ’ ' [ i et tQ ! W
A - .. R . |
. Illustratlon A drlll and practlce?program must meet
LS - LT :

‘the follow1ng ba51c cr;terla for acceptance by students and

[N .
IS

'teachers*,” = ) S ' Se :';

.,f.'

T : Do , } 5‘ //\-/: T

C- adaptable to -a varlety of user levels,y

iy -

I

1nterest1ng to thi&dearnez\ and ) T )

educatlonally vall (VOJack, l980) -, S

"The chemlstry and phy51cs g;ograms avallable on the ?LATO

Wsystem were frequently c1ted by the- sc1ence teacﬁgrs as

»

exemplary for drgll and practlce appllcatlons.A ‘ A

P A IR K Lo . N
. . [N P . - . :

: ? D ) B e T B S
' s [EREIN . . L [y

5 . ‘

Another agpllcatlon,»from some of the interviewed

teachers'.elementary and junlor hlgh school mathematlcs

‘::programs,'ls the thlrteen dlsk Mllllken Math Sequenaes

AN

:’practlce prognam wh e, the studhnts recélve tW1ce weekly

'flfteen mlﬁute practh@wse551ons'on malntenance on bas1c

\

mathematlcs skllrs. The teacher structures the SeSSlonS by

1.

o prescrlblng parameters for the program s: operatlon,

“y -

ﬂlncludlng settlng the level for mastery pass1ng from a unlt,

o
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T_uInstructlonal Gamlng

_a.

competltlon, either w;th the computsr or w1th‘éther\whb

7'/ . b".‘.».'l - ‘J N .u'. ’!’

. . .7 : L . ’ R S
o ' A ! . . © -~ K e, e

[

[ [

students, tha; prOV1des motlvatlon for a”lesson.;lThe‘,yﬁ

U -_
%

Deflnltlon The eSSence of gamlng is- the element of ;/f

.determlnatlon of a "w1nner" is the goal set by the program.f

v

¢
In. the questlonnalre (Appendlg A), thls ?se was labé;led as

W

"Gamlng" but at thls stage in the/study, ‘the - modlﬁler

Pl 3

"Instructlonal"¢1s added to empha51ze the classroom rathen

- #

than arcade, p0551b111t1es ofw thls use of computers.

Rati‘nale

-3 i !
: 7} ~
r 3.

o’

The characterlstLCSAof gamlng - enjoygble,

lnvolvrhg,'and'challenglng ifare ldeally Jresent "in all

ﬂ / 'J.

effectlve use of computers in PhaS@ II of the learnlng

:chcle. Of the varlous uses 1m thlS Phase, gamlng 1s most

sulted for develOplng group dyQAmlc;skllls of - cooperatlve

- effort, shared responsmblllty, and communlcatlg% (Rlegesel/&

’ : ¥
Clements, 1985). Wha;»makes gamlng unlque as a mode of

learnlng is, however,

2

. il
the competltlon either’ between grbups

Y. of students or between abstudent and a computer: u51ng a

deflned set‘of rules resultlng, usually, in the‘declaratlonk

' .
of a w1nner at" the end .0f "'the contest (erght and Forc1er,

'1985).

‘Implementationf

9.

3

o

J

] K ) ; .
The-egrly distinction that the, teacher.

\
',

LN

N




LT . oo '» RS SR

'{ultural values (Coburn, 1985) ‘Thus,j
the: popular HANGMAN would be rejected 1f a teacher accepts.
'the learnlng theory that rewards successes 1nstead of
punlshlng fallures (Sparks, 1982), C; would many adventure

games that, through v1carlous role- playlng and superb

eye- hand coordlnatyon, promote the use of | dlrect confllct

and’ aggresslon to achieve surv1val’
; o ‘ : , . o
\ S o : ' . %
Wright and Forcier'QlQBS) assign to the teacher the

-

. tasks. of , d L . : e R ,‘x
S SN , . o i

= Setting limits on the game, S , . R
- directing the process, and ‘ ' &{ .

- monltor§ng the result.

\/
Thus, at an early stage precedlng 1ntroduc1ng a- game into
the currlculum act1v1t1es, the knowledge, skllls, or

abllltles that are to be achleved should be spec1f1ed

After a program that meets these crlterla is
identified, the teacher should preview the game and 1d"t1fy : ™
features relating to the actual 1mplementatlon, 1nclud1ng
- ease of use and quality of dlrectlons, -
C - interesting,format and pace of.eVents,

- the appropriateness of the computer to host the'deSCribed

-

~activity. - . ' s

The validity of asSumptions that are part. of the algorithm
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User control features should 1nclyde the optf

| .. SeleCt ‘ : L JQ}‘

v
= either competltlon between a student and dge cohputer or

™

between 1nd1v1duals or: teams of stud;nts using the
computer and ' : -
;- the setnof ldentltles that are to be”used as theoobjects
: to be manlpulated or won in the game.
Lastly, the teacher needs to plan an 1nclude lesson

[ [

'components ﬁo merge the game Wlth other class}oom
\ . “Iy

act1v1t1es, such as

- ensurlng that prerequlslte material have been introduced,

- enabling practice, " w1thout a computer{ of skills present

LY

in the game, and

-
rd

P ”..' . —*
- orienting the students:as a whole class to the operating
rules of the game.

1
[l

. Illustration A possible appllcatlon for a chemlst{?

class could be to introduce as a game, but containing a

drill and practlce core, MASS-QUT whereln, ‘from an agreed

set of elements and their charges, ionic compounds and their

\ molar hasses are proposed'that have the greatest molar mass.
Points eqUal to thefcompoqu's molar‘mass w0ufd be, if |

calculated correctlyy awarded to each contestant As the

ionic species are used and removed from play, the possible

'comblnatlons would be restricted thus bringing thelggme to a



. _ R

natural and tapid_cIOSute@ This“game{wogld‘reoognize'"td; '

'-excellence‘in | . ~

—.recognizing.chafacterlstics-of chemical'elements
significant to the goal of the game,

- gathering'rele;ant.information;'viz.,-comblning capacity'

_‘and_atomid'mass,' .

- formulatlng alternate’playlng strategles and evaluatlng
ch01ces using these charactérlstlcs to select large molar

mass compounds, ce h ' ;V”
- writing.co}rect formulaS'for ionic compounds, and
—‘correctly calculating molar masses of the proposed ionic .

,‘compounds. : | f“*a

Post game dlSCUSSlon led by the teachet ‘should ensure’ that
the technlques for lncreaSLng the chance of’ W1nn1ng are
‘shared w1thvall-studentsr 5 e

This game-WOuld use the COmputer's capabilit§ for rapid

calculation of values us1ngvlnformatlon retrleved from data
statemeﬁ%s. If the students are 1ntr1n51cally motlvated\g
the competltlon on the chemical: content, nelther screen
graphlcs nor audlo feedback ‘would be requlred

Electronic,Chalkboard

[ 4

Definition The coﬁputer may also be used to present
textual or graphic material to, or to compute the values of
functions.for, a class of students to -enrich, illustratey

amplify, elaborate, or reinforce the teacher's instruction.



[

v
.

"fﬁatfonale Accordlng to the teachers in the study, the
electronlc chalkboard as an adjunct for dellvery of course
rvmaterlal appears to be recommended when a humber of
condltlons are present, 1 e., where }

";'Iearnlng the concept lS enhanced by movement or anlmatlon
. Ain the dlsplay,,such as the replottlng of line graphs from
revised data or the grouplng of related specimens in an

iexploratlon us1ng dlchotomous keys or . | _ )

- the 1nteractlon betqun variables of a phenOHEna is
“studled to encourage numerlcal 1n51ght into the
mathematlcal relatlonshlp (Thompson, 1982).

This electronac equlva§Ent of the.overhead projector
also offers color-codlng, by block or by flgures, of key.
related concepts. The quallty-of the screen layout
.1nclud1ng factors affectlgg legibility such as,51ze of ~
characters, is also equally significant for both computer—

- and overhead progected displays. Electronic Chalkboard

programs, such as the Image Printer from C & C. Software,

. . o~

provrde a range of font styles and sizes.

This use .of a computer also creates other Kinds ‘of l,
‘overhead, 1nclud1ng |
- - 1ncreased hardware and a55001ated budgetary concerns,
v-. especially if multlple large progectlon SCreens are
daisy- chalned for increased VlSlblllty in a wide room.

- a flve fold increase in teacher time required for

:

e ._)_264:‘_;. |
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preparatlon of textual dlsplay materlal for computer medla

- compared to paper .notes (Clark, 1983) ThlS requlrement
4wou1d be 1ncreased if graphlcs are to be 1ncluded or 1f a
_teacher prov1des handouts to minimize note-taking by

vstddents( anfactiV;ty exacerbated by the_potentia%;fo;'

x

rapid page-turning by the teacher. _ _ ‘%

Py

aSLble where, in.addition to

LonEn w

g

- fac1llt1es ‘and release time are prov1ded for’preparatloﬂ
of materlals by 1nd1v1duals teachers or teams of

profeSS1onals, )

- a large group of users éxists to amortize developmegts

costs, €.g9., the $2000 fee for producing the initial copy

of a videodisc, later_copies of which cost $20 each

(Bosco, 1984), and. - - L

="' the teacher will use the_prepared,material\in paiticular
and the coMputer/program system in general to justig;.the

initial orientdtion period and:solthat the routine of
I -

»

. - . . I . LS
operating the system is minimized andy:;;gntlon is

returned, to the students and their lea 1ing activity.

2

£

.1llustration One teacher in the study had used an

* ; N : ‘J " - . . '. ) .
interactive videodisc in Bielogy within his principle

motivation of providing a versatile alternate media to



;f’fllms. A sophlstlcated computer program could also prov1de

o

thls feature but the quallty of - the graphlcs u51ng the

v

‘-'v1deodnsc was superlor.-"h-' Lo ‘

AR In another appllcatlon, a 1nterv1ewed sc1ence teacher

:vuSessa spread sheet alculatlon of varlous poss1ble

relatlonshlps, e. g., quotlent dlfference, log ratlo, ‘sine -

'<ratlo,,etc.,'of two. vatlables, v1z., the angles of 1n01dent

24
. 7. t _
and ref;acted rays in phy51cs, to enable a search by "(

"students for the generallzed law that best descrlbes the
@t

behav1our of llgﬁt from several observatlons at Varylng
: , .

'angles recorded in a spec1f1c;exper1ment

o~

e
. . OQ T i : \ : A
Laboratory Instrumentatlon R _fq C LA A
o : - . IR

e

o Deflnltlon Sc1ence teachers have had eXperlence for
-_" o l
seveﬁal years w;th 1nstrumentatlon of observatlons 1n'the-

hhotogate tlmers 1d phy51cs,;

-

L laboratory, 1nclud1
S d o )
'felectronlc balances ln chemlstry, and pH meters in blology

’,

"~ The acqu151tlon, storagev and proces51ng‘of analog or

. dlgltal data dlrectly from experémental apparatus by a
. R LY T
computer and the control of attached dev1ces by analog or'_

.dlgltal 51gnals, howeyer, has opened f;elds of technlcal ST

Y ,-_q

Aﬂ knowledge and- pedagoglcal opportunlty not yet explored 1n an

e

i}? educatlonal context by~the 1nterv1ewed teachers!y. L ‘a .

e L , SR . SRR e,
. . 'Y SN " en . . . : . 4
. e _ : : v PR

. ¥ _' . e . AY’
‘ . 'y ) ‘.1. M : . R
LK, - v

L <
Rationale' The peé goglcal opportunlty opene by thls,-'

data gatherlng act1v1ty was V1ewed by the 1nterv1ewed

’ E - A o . ‘ o - .. . -



f?/‘fi ‘Implemen atlon The ééchnlcal knowledge component

\ yg Although the compu er alds the collectldn of data ln an

teachers 1n a manner 51m11ar to 51mulat10n, both are

7,regarded as modlfylng or encroachlng on the tradltlonal

e laboratory experlences ofil students whlch is one of /he key

'characterlstlcs of sc1ence study ‘ A teacher needtho"

. T
ldentlfy,’amongst the measurable quantltles of C
= conduct1v1ty, dlsplacement, electrode potentlal, forceghu

- humldlty, lum1n051ty,-mass, pH, pressure, sound,

temperature, tlme, veloclty, volume, etc.,

f’where the use- of the computer is warranted '~Accept1ng the

B prlmacy of “hands on" experlence as lettlng the studemts do-

N

'_what they can do and letting computers do the rest,'b

".
appllcatlons can be. cons1dered that

-'—-extend the range oﬁ measured values beyond the llmltS )

iormally avallable to students (%hompson, 1982) or
sslgn the computer the functn&n of tlreless accumulator

of data,,aIlOW1ng students to focus on th% phenomena or

3 T~

'.sc1ence prlnC1ple under study (Tlnkerf 1981) ..'[ ;g o

PRI i : B . :

experlmenﬂ 1t also <

students and the phenomena ‘elng studled The p01nt of -
L A Ca S
Optlmal balance between manual and computer ayded

TSP ARY I

¥ : :
.experlmental work 1s one that each practfalng teacher.must

) flnd. . o . PR <.' Af" .‘v. . t . v .. | ’. . '. ._:'._‘.‘ | .: ..‘" :» ‘. . .":".5‘le

SN

e - ' ~ St . K - ‘_:‘ .

g , - N

T P T S ?,'z§~: o O L
"f".[ S V.’*ﬁﬁ'v; _ ff'ffﬁv"\7"f SR Q;;;b‘*_r';lg::,::“*;267_vw
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computer loglc, the electronlcs of data—processlng W1th1n,

K the computer, and the operatlng characterlstlcs of

B

2

Lo electrlcal c1rcu1ts.; A\perceptlon of the r51e Wof the game

or user ports or an lnterface %ard in permlttlng attachment

of dev1ces, s1m11ar to the way the keyboard ‘is

o "“,if‘ Electronlcally attached to the, maln computer ercults, 1s e

R that ‘can be measured u51ng the BASIC‘command PDL(n)'_aS'

r.}. 1nexpen51vely measured through the game pogaipf an Apple II

e

B requiféd. ?he teacher must also recognlze the llmltatlonS"

1mposed on the voltage and current of c1rcu1ts attached to

the computer. ‘ _ S o
- s roo
Computers dlffer 1n the ease wrth whlch they fac1lltate
._, . v' w

_— Ve _
J’measurement of these observed values.. Up to four phenomena

PR

i analogous varlables, such as’ those 1nd1cated above, can be .

et v

vcomputer usrng 150 kohm low torque potentlometers, to the'

PR shaft of whlch 1s attached a mechanlcal arm, the posrtlon of

whlch 1s reﬁated to the phenomena under study, e. g., a i g‘if_,

q

~

'-» Weatber vane 1ndrcat1ng W1nd dlrectlon (adapted from Horst

_ and Dowden,‘l986) Although the measured {e51stance is B} jh';‘z

K]

pﬂoportlonal to the observed phenomena,othe program must 5“
prov1de for the carlbratlon of the system.. The pple II can o

eiso monltor three swﬁtch 1nputs§whikh can be actlvated by

> r3 -3
> . .

prox1m1ﬁy swztches such-as magnet;c reea swltChes. The PET

‘ Y
computer has enght llnes at lts user port through wh1ch

P

dlgltal 51gnals may be passed f - ,f . ;"gl"a.},j;';

A .



The deV1ces that are attached may be bullt from o -

*r (Jf -

’components EOIIOW1ng a deSLgn based on electronlc and

N electrlcal theory or may be purchased from 501ence supply T

° v

houses (such as PASCO equlpment avallable through Merlan
Sc1ent1f1c) as plug ln appllances regulrlng mlnlmal ,
technlcal background (PASCO 1987) The program that
”t.:7,h controls the flow of 31gnals lnto and out of the lnterface J@_
o \porgs may be wrltten in machlne code, for fast operatlon, orlb
1n a, hlgher level computer language, e. g. BASIC, Forpeasy
rev151on (Thompson, 1982) fﬂff:f' ( :::}:Vf:' ‘

S | : : e

" "_ Illustratlon In Brasell s (1987) descrlptlon of: the

benef

B 0y

treatment, and posttest, she notes the need for

e presentlng only dlstance or veloc1ty graphs on<the screen

- L '

IS

S (and not accelefatlon graphs) to reduce the amount of data

Presented and thhs .to. mrnlmlze confu51on,"ii‘§ﬁf°”

.’ ':.v,‘

'5j;; e famlllarlzatlon W1th,the equlpment and ba51c.graphw

patterns and\predlctlon and reproductlon actlvi 1e@ us1ng

i » .
dlstance and VGIOClty graphs for a cbmplex event, and

~ 'u_,. ~ a sufflclently long experrmenmal perlod for students to
”fjlgﬂ qonflrm thelr results and to confront confllcts between

zlgr,. the1r expectatlons and reallty

Y
.

Another possxble appllcatlon of theacoﬁputer for data'

o
et

COllectlon where the llmlts of experlmentatlon could be

) - Ca e

VL RIS o . ) S AR . 7 < AT -

extended beyond that which is reasonable for student work ls"fdf*



7’-;"the monltorlng of weather condltlons, such as hours of -
L L ’
;_dayllght, w1nd veloc1ty,_rate of prec1p1tatlon, barometrlc

pressure, etc., for twenty four hours each day over an'
,41nterval of several days. The resultlng data 1s\then ’ ¢j"}
, .
retrleved for conventlonal analy51s by the class or analySLS

"a551sted by the computerm Use of the computer for lengthy

-perlods, however, would need ‘to. be 1ntegrated w1thrdemands ,}-’ff- X
j',by other staff. . , Lo o ’ g .,; ’
v T _ _ _ A :
, ) , e
- Experlmental Analy51s : | ;‘h;h ggj' Y ’ L o
o S ke A S '
- ﬂy\ Deflnltlon ThlS use of computers was orlggnally
cla531f1ed in- the questlonnalre \Appendlx A) as post lab
number crunchlng" under "Slmulatlonsﬁ. Creatlon of thlsr"‘
V’Qt ; .new use was . 1n1t1ated by response.zﬁmments from N | _
' fi‘ﬂpartnCLpatlng teachers and based onwreflectlon on the lack '?j
). of overlap between this analysis and the prinary modelling. _
¥ . ;Rationale The rapld calcdlatlon and, dlSplay by afhsﬂ f | | 'i
;;‘ff;' computer of experlmentally derlved values prov;des ‘a useful h'?:_szt
S aid for both the student and a teacher., The student. ‘ :'
£ beneflts from thls’data reductlon By know1ng, fh._; 4“,l5*;;;ifglﬁ~
'“5;jf~ before dlsmantllnq the laboratory equlpment xthatmthe y;T! ;?ftfg
) .§JGW= méésdred Values are acceptable (Thompson, 1982)'and\» ﬂ;;bi;ﬁ -

]Y';f-:?- after d01ng a manual caICulatlon,.that all steps}?h the e

. ca}Culatlonysequence are probably correct ;f the flnal -
.?- ,t{ answer oﬁ the student and the computer agree.,.;.:f“a
The teacher alsc can:benefit from this use of a computer, ';
e Lo ‘ " .. \ t::* : 4 o
| - v. l ~ PR
A ; _



' ;3314‘ Implementatlon In addltlonwto the questlon of who -

g -

e Y
e;lndlrectly, by know1ng, 1f the results of the calculatlon

‘fcheck by the student were- acceptable, that the teacher can

’focus, durlng eValuatlon, on the qualltatlve aspects of
, A

-pthe experlment reports and

) = d;rectly, by enterlng experlmental va&hes from studentv

"orts ‘to conflrm the student s derlved vaiues

(”t' that students Wlll enerall‘:' Cept the trade- ofﬂnof
& /‘

tsmé to become o;iﬁnted to~- the. V”he program in

E

i_exchange for the valldatlon of - ttwn_'calculatlons.duThe

usual pre lab orlentatlon,the day before the experlment is

S

‘;h an 1deal tlme to 1nclude a prlnted sample screen. dlsplay and

"a walk through w1th 51md ed data w1th the effect:that the

t1m@\f0r~' ta entry durlng the Laboratory perlod\W1ll b%,

correspondlhgly reduced.a»Two computer and prlnters can

SN A MR

accommodate the students durrng the laSt half of the ydft' o

If a teacher uses the program for checklng lntermedlate
. & .

and flnal calculatlons, some provinon should be ava11able5'

- 4 . S

;g ~ . '3r.

for the teacher to.bypass ady student*errors at 1ntermedlate

- Tl by

-
[ ...‘» . -

':f stages so that later calculatlons~can be\chééked based on

v

error free calculatlons.ﬁg‘ R ; R

L. R . . B4 : .
> .
- “y e

enters the students' measured values and who beneﬁtts from ”

o,
. . . w B . ©

-



. 4

,theicalculation, another p01nt to be consxdered by a teacher" o
".1s regardlng the amount of 1nformatlon to be produced by the _Y»“
\program. Most of the ;nterv1ewed teachers preferred g1v1ng |
b'only the final calculated value to students but dlsplaylﬂg

'1ntermed1ate and flnal valyes to teachers, conSLStent with

the objectlves for the progr&m s use.

" An altErnate form of experlmental analy31s is. the

bgraphlc representatlon of>measured values. In all forms of
“‘the dlsplays that conflrm the student's analys&s of

experlmental observatlons, the 1nterv1ewed teachers requ1red

~ a

brev1ous or concurrent presentatlon or conflrmatlon of the o :
- L™

student s ablllty to: perform tasks equlvalent to those d'hw
- completed by thetéomputer. s h .-7;, - '.'..fif

. e .

3 Co - -

The program should be 51mple 1n both 1ts 1nstructlons

:vto the. user and lnput of experimental data W1th the Optlon " -:.wf,

" H.'Q-‘. . .
\avallable to have the answer(s) prlnted on paper 1n addltlon

f'to belng dlsplayed on . tne screen;ﬁ‘Although prlntlng would

v.

'.requlre more tlme per student, attachlng the paper copy to R
5l(,?the experlmental report wouId document th calculated value.~'~ 3
":._? . r‘“_‘. » “»::': ﬁ ‘ -_.' : : “"". R "l Co e o % .:
o . Illustratlon Most programs aﬁg s1mple, w tten 1n R
- ) . . Plewo N
N BASIC, and_are a sultable a551gnment for a beglnnlng S

computer sc1ence~student or as a problem—solv1ng progect V..?”whﬁ”Vf

L : > '

(prev1ously noted) by a capable student Alternatlvely,

i-~& Spreadsheet prOgrams, such-as VISICALC w1th thelr flexlble'-f'fl*_“

Coa . . . BN L . neoe - . . Lot ' . o R a
. . T . e N B . P N . e N L - N T IR . el -
N c . : - s T . . N ‘v .- .



: the generatlon of tests u51ng a pattern.

-'are prepared and prlnted by the teacher or accessed by the'f

dj“ cOntent objectives or created and stored as complete, o

‘ N ¥ e T e L . .

v A ﬁ;';'*“.f';,?”f.fg.t Rt — e Ty
W PP : - I A 6, K J v . « R N ‘-“ A .

format aré emlnently surted for thlS purposep*aithough };,ﬂﬁ‘-]‘-

slightly mpre orlentation for rnltlal users would be

requrred.. Some textbook publlshers are marketlng ‘;;”A;7
/’ A . ) ,'- . . .
data checklng software for thelr 1ntegrated sc1ence programs

(Merrlll Pubiishlng, 1985) L ' _;
-L;‘ ; . .
RN - -.ju‘ ° ' . o '
: ﬁfﬁkf_7lk~~*‘ v h g ST
_ '_ Phase III. The Testlng and Evaluatlon S
Test Productlon o " o o o
Deflnltlon The production of tests forbeValuation of
—I%ﬁ—'——
LY A *“

"students' progress may be achleved by elther a) the storage

.and retrleval of SIngle test ltems or . complete tests or b)

s

: Rationale A teacher conSIderlng u31ng computers fori.
thls purpose should know that a w1de varlety of optlons ' ﬂmr

’ - A
ex15t w1th1n the schools and lnclude the deCISions to use

tests that oo i?"‘ ;ﬁ

h.

student dlrectly from a computer (termlnal),

:zrﬂare created from banks of guestlons flled accordimg to

v d *

[ - e I

nlntegral tests,i ' .V"' °'jv f‘-_ SR . ';. : .

v e
‘ - -

RY
»addendum to the test,

= 1ncorporate symbols and dlagrams W1th1n the test .or -as.. an

' _—fare produced from lntact test ltems or by automated

'1nsertlon of random values 1nto a questlon pattern,‘and

L

-



? | ﬂné lhclude otheg more famlllar crlterla, such as lncludlng
) " ( v s V4 ) o
o u;yhj questlons tg be objectlvely or subjectlvely evaluated ‘;_tf -
/“ /Thls last optlon isg cur'ently not pOss;ble with accuracy
.ofvfhezdeveiQPment‘of S B

~Ls"pfsyntax analy51s. Each of the othe ]ptlons suggested

1ntroduces its own nature of speCLa“m,ed knowledge and are

vfrequently selected in spec1al areas of ‘the school settlng“

v e e

¥ R
g~

Inclu91on of Symbols and dlagrams by scr-

teachers .
;has caused dlfflcultles for, and creatlve soLf‘/:ts'by,lf

teachers 1nclud1ng ‘ | | ; |
"_- sketches.u51ng'non-alphabetic},non;numeriC»ﬁwufftters suchl

as’ ! / \, etC. r’

f;‘dlagrams hand drawn or,pasted on-to7the test%before’
L _tdupllcatlon, and;“gtu; B . Sl " R
T - referral of students to a spec1f1c dlagram from a standard f‘ S

" set appended to the test
‘Large- memory mlcrocomputers and word proce551ng programs
_ w1th ‘an. lntegrated graphlcs draw1ng component, such -as ;f-

N

-ﬂMacDraw,_has made these non electronlc cut and-paste f-;ﬁ;,'/.‘;=;

o W g

"&:technlques archalc.d_;”:;_': 'v_ };%_"~u ﬂd ﬂ' .
-;hfj qggplementatlon Tests dellvered dlrectly to the student . o

z%‘g”:jare, by reason ‘of thé nUmber of termlnals requlred, - i:;t

Gy

Qgenerally restrlcted to student centred schools offerlng

.'f‘1nd1v1dual student progress programs._ The feacher up thls . hl'”_rph

S
) AP B A
\ \ 3 , \,



-

‘ v. B N E | R roa

o

mllleu w1ll know how to control the flow -of. questlons from~ara!£iu"
s B

bank of questlons to the student by settlng values of. o
‘__A-t) .
parameters, 1nclud1ng the numben of questaons 1n the test,.,f

the mean dlfflculty level the concepts to be tested number .

. g, ',,:‘_

of questlons per concept,'etc. Wlthln these restrictlons, a

large test item bank can: support the productlon ‘of a varlety

w_of unlque, parallel tests for 1n1t1al tests, re tests, or

0}

for other classmates. - The test may - be prlnted on ‘paper orjaj

-on the screen dependlng on the- type of termlnal prov1ded

e ,
The storage of test questlons as separate 1tems 1nsteadr

of complete tests was preferred by the sc1ence teachers as
J

glVlng them more flex1b111ty 1n the produced test ;The

"1nd1V1dual test 1tems usually contaln descrlptors, such as a

e

g

s,
%

serlal number“ deg;ee ‘of dufflculty 1ndex, dlscrlmlnatlon

.Y

1ndex, and a record of past usage and the questlon 1tself
- test 1s usually tallored to spe01f1cat10ns set by the
teacher and constructed by reference to these descrlptlons.

A test stored as a text flle 1n a word processor was _~
found to be most amenable to rev151on of separate 1tems or’

x .

of the length bf the complete test

.
. Al .
. . - - . o .. . -
- ‘. . . h P i

"“\,

A slel frequenﬁly 1dentrf1ed by the 1ntervrewed.;~“

téachers as prerequ1s1te for acoompllshed test productron

_was the ablllty to type.» Knowledge lmp11c1t in thls use d¥

computers is an understandlng of the methods of acce551ng '_"4

and managlng flles\and of operatlng the program that



‘i.achieves these ends.

X . Ser
o s

Illustratlon The test that is. prepared by a teacher

"and prlnted by a computer is llkely to be the norm for- most
teacher centred classrooms and is an ampllflcatlon of the
long ﬁsed typewr:ter and sp1r1t master model. The teachers
in the study C1ted the ease of storage, retrleval and
rev151on of tests or - 1tems,,u51ng any of the common word
proCess1ng or data based management programs, as reasons for
using the computer. The potential for rev131on on the bas1s

Cof - L L '_ o 1 ‘ _ , ,wr

‘—bpost ~exam feedback from the students or item analy51s or
; changlng empha51s 1n the curriculum or class lnterests is

a ‘special’ beneflt of uSLng computer -assisted test |
productlon ' ‘-,,f>_ , e |

1

-

o The test 1tems referred to- above have been descrlbed as

a _ separate entltles., Another type of test questlon, usually
L .
used by the 1nterv1ewed teachers for a whole test, con51sts

¢ of questlons whlch have a general format lnto whlch randomly

v a

generated Values are 1nserted Several questlﬁhs,'each

.

generated accordlng to thelr own template, are assembled

1nto a test whlch although u51ng unique values, follows the

;fﬁ;'d same pattern for all students.‘ Thése 1nd1v1duallzed tests,-

-“\ ﬁsalthough cranked out by a program that produces

Lo e:" -
M . S

56@@ lze flts all questlons, encourages 1nd;v1dual student
7T W

x

Marklng of the test is made’

-

\.I)l‘ -



]

A teachers appears dependent on

_ a teachers' alde is not avallable, the teacher must balance

' the beneflts to be galned agalnst the tlme requlred .The="f“?ts

C - . L - : : ;.‘  onm

ea51er by the 1nclu51on of a- computer-calculated answer - key

ﬁQr each test.'

Test Scoring ' '.’? S 2

Deflnltlon The gradlng of answers’ to tests may requlre

'rom a limited set of responses (e. g., multlple

.

ch01ce, tﬁuf/false, and matching) or analy51s of ' , v?_

open—resp%ﬂfe-short answers by the-computer.
‘ T . . :

‘&,o . s

Ratlonale Thls perosed usage é%hld brlng to the -

teachers the benefits, éf
4 3, Lt
- reduced marklng load, o @ , -
R . 'y .
l .
- statlstlcs belng gathered for test and item analy51s,~and

—'automatlc recordlng of marks’ to a marks record program.

‘ The ease w1th which these beneflts are galned by the

AL

N
- the rellablllty of the-scorlng system,

= the complex1ty of the operatlon of the marklng system, and

S

- the turnaround:tlme for test marﬁlng

The restrlctlon frequently mentloned by the science’ ,‘iy
teachers 1n the study as belng most 51gn1f1cant in - o
determining theLr 1nvolvement 1n u51ng a. computer was the

fime avallable for learning about and us1ng the system. £

%

Scan- Tron stand alone reader uses less tlme than a teacher

<



P Xt

‘test Generally, for a greater amoun

.fac111ty is. requ#;ed

‘p0551ble varlatlon in the thoroughness of the marklng h.- ‘

; ’ .'2"78]
would need to personally mark and release raw scores for a’ |

of 1nformatLon about

the test, a greater 1nvestment of tlme’ call up a program_

Implementatlon Students' llmlted response answers can

”be most rellaply marked 1f the answers are. dlrectly keyed by-

\

AN R e

<_the student 1nto the computer termlnal Thg obv1ous

_requlrement for access,&o hardware w1ll restrlct thlS optlon-'
'fﬁf‘m8St students and teachers ' If, however, a mark sense

,sheet is. used to. record the penc1lled selectlons, "‘the

teacher w1ll need to 1nstruct the students about the hazardS'

-;‘of llght or random penc1l marks on-.the sheets and to monltor

- the reported results.

The rellabillty of the computer to mark short answer

.

: responses is more dlfflcult to assess because of the S

‘-routlne used by the program and- the extent to whlch the

program development team had ant1c1pated the- students'

‘alternate responses. B Sl : IR

Because the quallty of a test 1s dependent, 1n part, on

”vthe rellablllty and valldlty of the test questlons, the
‘:-computer can support thls qualltj checklng by reportlng back

. to. the teacher the students responses and a varlety of

. Vo
X e

fperformance statlstlcs, lncludlng the questlons‘ dlfflculty:f



rlevel and dlscrlmlnatlon 1ndex. These values, when comblned'

'.W1th subjectlve comments from the students when the test is d'

v

'reV1ewed in class, prov1ded the: 1nterv1ewed teachers wlth
cahe support requlred for rev151on or rejéctlon of a spec1f1c
o, hftest or 1tem or the normatlye data for referenc1ng of

. ‘,‘fstudents' performance over a perlod of tlme.
. ', ’ ’ . g ‘G T o .
Most teachers qulckly develop mechanlsms~for manually

ﬁtransparent overlays or punched/slotted answer sheet'

: overlays. A teacher should know'that any computer—assisted
” t: ‘natlve that lS more complex?or”leSS accessible thanf
esﬁ prlmltlve, but functional, dev1ces must offer

ensatlng advantages that the teacher regards as

,lhyorthwh le.- The teacher should also be aware that the,

thls mode of testlng to the detrlment of a balanced testlng

;and hence lnstructlonal program. o

: .,] ’ . ) L . Lt b
r" B . . ) < J[r:‘ .' P . ’ .
Know1ng that students react p031t1vely to early

feedbacx on thelr test performances would also need to be

‘ncon31dered by a teacher when de01d1ng on the method by whlch.

a, computer could be used to score the students" tests. In
some cases,_manual marklng and recordlng may precede a more

‘lelsurely and thorough analy31s by a computer system - *

4

.

{._

marklng llmlted response test answers,'1nclud1hg-crrcles on

‘:“ beneflts of - computer scorlng of tests ‘may lead to overuse of

Illustration The simplest,system;fOru;est scoring. that



was found ln the teachers' schools was a self—contalned Qyj' fr\*SQ
\f Scan—Tron unlt that ylelded Only raw scores. To produce{“l"

o

test statlstlcs or to record test marks, a’ computer must he
\attached to the reader and a program actlvated to‘process S

the data. For these more complex, and more productlve, -:jj‘ijbg-
..test scorlng systems, a knowledge of the protocol used by

the: system to achleve the marklng is requlred ‘Instructlon .
, Sy B R
in thls technlcal area 1s usually avallable “in the operatlng {f?;

manual or may be glven by de51gnated personnel who°superV1se

. o : R e » -x C
the system. ~h T e o - g .

‘31gn1f1cantly more powerful system was also S f{r;v

1dent1f1ed at the centra’ offlce for one of the school
_-,dlstrlcts T sts sent to thlS facrllty for scorlng requlre
’ ’ ’

mlnlmal teacher preparatlon of \heets for answer key and

.rn,fclass 1dent1flcatloan After less than a week turnaround, ”? R

'ample results 1nclud1ng student and class performance are
returned. '

»

Test Records and Determlnatlon of Course Marks

Deflnltlon In this use, the computer wlll process data SR

iln the form of students marks and comblne these marks,",;f,«;;l;_ﬁhz

accord&ng to Welghtlng proportlons prescrlbed by ‘the hvv.f"fff'”»f“f

-

'uteacherﬁ;tp_calculate.1nter1m or flnal'marks.

Lo

Ratlonale For a teacher who intends becominq :_ . SR
acqualnted W1th u51ng a computer, thlS use, as a flrst tlme .

encounter, dffers the advantages, 1f suffrcrent access to a

. .



,.‘l_.'l_.',:computer 1s prOV].dEd, Of

o

'fe 1mmed1ate payoff for the teacher of ‘a. task that must be

’froutlnes llkely to occur lf a marks records program is used

iifdec1slons should be made early 1n thelimplemehtatlon of thlS ‘

”Ci}f; practlce at a tlme and place conmgﬁlent to the teacher,-gmyﬂfiﬁflrr

the optlon to seek assrstance or-to go lt alone, =

done before the course 1s completed, and

- 1nter1m beneflts for the itudent in: tye*form of notlce of f
- ' 4 L T T A ‘ : 3
current standlng. - v:f:J;:A : \ ) - ’ o
S An 1ssue to be consrdered by a teadher cbn51der1ng thls fﬁ‘;foff

.‘use concerns the p0351ble changes 1n marklng or reportlng “,--fofm

ty

W\_/‘

\ : a‘, v. AR

t~By mak1ng the calculatlon of student s- marks easler, several ff SRS

/ . ry

v

ﬂ;computer-aSSLSted reportlng ‘f'k-T ,'l'_;g;};-§4’=“f§f - frrnﬂf'f_

S - Is more frequent progress reportlng to studentstrfparentSFl7r

"*fw*wlll -the: rlght of prlvacy of student s marks be ff;

v"envrsaged° Increased access by students to thelr marks

L]

*fcaused some 1ncrease 1n student expectatlon gf mark

« .
V.

3reportrng frequency. Automatlon of thé calculatlon of

jmarks anolvesx\ncreaSed tlme for both the teacher and the

i omputer 1n proce551ng these 1nter1m progress reports.

':_—hwlll marks be posted in. the classroom for general perusal° ﬁ53

' recognlzed°‘ What measures wrll assure thls anonymlt:if;fligy

The marks record programs usually sorted students Af{f' ‘.1-_,
Talphabetlcally but varréﬁ ‘in, thELI abrllty to accept an
malternate f D 'and further to sort the prlnted res;lts by 53A ﬁ;‘h”
lthese 1dent1f1er§ ‘VVr,' T:e:"j" 7.f5>.'f. iﬁhff"?f'? friklﬂ



the studénts. : g ' e

e

Implementatlon' Both the speC1f1c ma;ks records R

. .. .

- [

programs and the general data—procesSLng programs réquire a -

famlllarlty wrth the process ef u51ng a keyboard and dlSk

Although the computer has been dfﬂjrl ed as an

' electrlc pencrl,' for some 1n1t1al users of computers, thég;§

’,‘ . [ ) . .
S

g:asp 1s dlfflcult. .~';"'_% 5&]*5'.- Lr;j,,.,;f°f'

- \\ 'T]" . -

',af}Iliustratlon ThlS documentlng of the°leﬂrnlng achleved

e N B

!

by students, part of every le

school, gave the 1nterv1ewed tea hers much lmpe_us to try

out the}mark recordlng programs that aré so freely

AL

avarlable.» A common source of programs was from the local

computer dealer as publlc domaln'"freeware.v These»programsj.;

are frequently the products of progfammlng exerc1ses and,

\ v

= because no controls were requlred for des&gn or. performance

'_ crltErla by teachers, SUltablllty of- these" programs ior theh

1atend%d appllcatlon should,'unless other users are known

I

'1 of account?blllty 1n %he. -f

I

who can w1tness for thegprogram s performance, be judged on?"

‘e

the ba51s oﬁx"you get what you pay for."’.’ﬂ" f'wfif;. b

o ,. N RO v/,f'éIVV ;,: ?x';"

jThe;interviewedzteaChers1referred'to,severai programs, =

“such”as ClassﬁRecords,orTCompumark, that were produced to

v . . . Lo # .
) ' B ‘ . e

N



'market,_usually mentmon th;s feature. Later“ver51ons off B

Sy |
N I\\ Foeras i
must be oyer 5%")are not preSent when the teacher deflnes

e the functlons used for»each of the operatlons..**‘ D R
B Test Item Ana1y51s _ R S

Deflnatroﬁ‘ Part of many

est scorlng programs 1s the _

\optlon for a statlstlcal analYSli of the students.

A
sl

'f;pefformance on a test to determlne the levels of dlfflculty'

'7and df3cr1m1natlon of 1nd1v1dual questlons 1n the test .and

- for the rellahlllty of the complete test | ' hr;ffe' *'*it;fw”

.. R P . oo oy o

. . 8x ’ . oo [T R .
RS - B IR
\ : e :

-

. R

‘['Q lteachers, the purpose of 1tem analy51s 1s to prov1de ‘g

_ev1dence of the quallty of the test 1tems to enable revuSLOn ,’J

w0

'*Rationale. As deflned 1n the questlonﬁalre to the- 3:¢i;}njh.



classroom teacher s concern for test analy

&; that yields a"‘l

Implementatlon No knowledge of'oomputer operation,”

u ~
programmlng, hardware, or software was requlred for«thls
N\ EeR

appllcatlon.:

;"rf~l to use the comp.ete statlstlcs prov1ded by a”tesg analy51s' R
‘ ‘ ¥ sy O b . SR P ;' vi L H LT A ' L "
L % program WOuld, however,-lnclude knOW1ng S Q__A.t!' SR L

R the sxgnlflcance of the 1nformatlon that is avallable, LT e T

F : e S

7-,the crlterla to be usedlto evaluate the 1nformatlon* '%ﬁtm'fwe'giw

= presented, S T e T

the llmltatlons on the 1nterpretatlon of the 1nformatlon

that 1s avallable, and ‘ ST -
. - . - . . . . “ . PR ’i:
-n.»_: the technlques for rev151ng questlons usxng the above 8
S B B . T oo N
R ~1nformatlon. 'f:-“ **f.f. _Jf” ‘wuy, S TV’~,_»‘~;‘n PR
'IThlS undersggndlng is normally found 1n a course or .a unlt PO
‘on measurement and. evaluatlon and is’ ‘not in’ the domaln of ;,“f T
-,computer knowlédge.eﬂn_QVV-'f~ ‘; :.;.fb,, [VF'5”,;>- _@»
. ‘-w 3 B Pl LI - . S - S L ooy T
P e : ,, e Lo
“ . x :’V_ . \,.
The levels of lnformatlon released from a test or 1tem »
, B e ‘;_.
analySLS then are each useful for varlous phrposes 1nclud1ng J
”“p0551ble reVLSlons based on dlstractor, 1tem, or . test e;}}'
: B L

treSPOnses.. To«be completely successful at thlS test 1t
U 77;"‘.‘ . g S
rev181on,ua teach;r would have'to know how to use, the

:fﬂif{fflnformatlon presented in the staELStlcs (wmth a background o

B ce SR . .: . . ,'"."_ - . . X v( B \

LS : . S
1 et . . »




:'»:.

*-A-they had*focussed~oh\fpec1flc test questlons Wh_xﬁv

' N : /:\"4- .
A teacher who ms cons

. I/»-‘

' stat1St1cs and the 51ze”Qf”the.p

: ;"-x : .
recommendS‘a m,-
- ) v .

ldepandable’l terprbtaylon.

~

By

Thus, at a school 1evel,~‘




l a\;

kreV1se or retaln test ltems or to re—teach'the concepts on

.°ef1wh1ch the test was basednv The experlence of the teacher 1s

V

"ﬂf&:an observatlon by a teacher un the study that, although the

\
;Computer program knew that the students were hav1ng o

A'Al "~ ’
d1

.‘\

-

.the students were having dlfflcultles.,T??Iff*,iy'

'fSCOpe for monltorlngﬂachlevément 1n the classroom and

: I

'“hd‘regardlng SChooy programs. Prmmar;ly admlnlstratlve 1n lts

.

-

‘aschool, thls uSe holds promlse,‘..v.,-.‘"_.,.:..,,c

\ o », L ‘? o ‘_.. ,

‘in the currlculum‘as lt 1s practlced ln the classroom.ddVV

T R DR . LA

'” lass.dlscuSSLOn may, as.noted‘.‘-a preVﬁous.ﬂ'E,;f

‘._v.

“:‘.a150 sxgnlflcant when lnterpretlng test results aQCordlng to

.flcultles wlth concepgs, the teacher frequently knew whxf -

I B
N .



e Tcurrently be mustered by.l'd1v1dua1 teigbers,

Implementatlon The requlrements for thls use.of a

-\..

}fﬁcomputerxprogram, labdr for data entry, memory allocatlon,”

All of th_se

;ﬂjfactors are,'however, ca' ble of belng overcome by

cr ’, e,

fallocatlon of resources.u For example, the data on whlch

‘.;fﬂgeneralrzatlons of the adequacy of the program of studLes is }tff_

‘f.;ﬁmust then,.for reductlon of clerlcal staff for data entry, BERE

‘Hwﬁbased are 1ncrea51ngly derlved from.testlng programs that ~ ’ﬂz;

I Ve

4imainta1n thls 1nfo;matlon 1n a- data base. The process of o k2

":*1nrt1at1ng analy51s of trends by school level personnel {QJ_

1,be preceded by the release of thlS 1nformatlon,1n 1ts ’

1electron1c form to respon51ble local personnel.~jg_3"';5 -

N e e e

o . e . . . .‘ . . ..,..

Illustratlon As an example of the analy51s of trends

. ..

Qrqulng a’ computer, statlstlcs for the dlploma exam\qfor the ﬁ5*="“




,._o.r' conc;epts developed by a group ef students that recelved a

’ .
,:»treatment of a sérles of actlvxtles designed°to lncrease s

$o

.~gvl?the1r ablllty in' that area.. By serectlng the relevant data,"
S s . -
- a compan;son between thls group and a control group ln the e ‘
. . '\‘. . ’0 . X >
\_g=t,large populatlon bf students could be made and from thrs Hfigf.“

L 4

comparlson, plans could‘ be made relat:Lng to thls the next et

i .

. . & .

RO e v
‘o 0 " . P . o . <

Several leirnlngdrequlrements emerged as belng

Ca :
R o L I

fundamental knowledge aboutacomputers that were common to
several uses‘and 1ncluded ffj,»,fﬁVf"';-vfj }'ff>%jja7373’
” co _ EAR

ﬁ;, © - an orlentatlon to the control and care of the programv :53j.é
. BR e R ey

fﬁ“( ' drsks and equlpment,- R .:»-..v s
Lo . R ; e s
}l“fv s recognltion of the SLgns and approprlate treatment of _.7:?g .

malfunctlonlng components,

‘*“§g"'” S
. =¢'jg--knowledge of the overall structure and flow of the

L ‘»

“iﬁf}; computer programs,'-_'} ~-9~' “‘; ;«

.. - . . DT |

i

'm-.re lmmerSLOn by the teacher ase an actlve learner of the R

(PN ,_'.".'v ) RS Y

processes of educatlon.i”j

..\'
[

Spe01f1c knowledge was also needed by teachers in the

L separat _uses of computers lncludlng the
R ff— evaluation of the beneflts and costs assgcrated wrth each

Gt ,usef-, |



'”Lclarificatio 3

"‘fthe computer, and

-

operatlon of the\spec1allzed program'

‘emplbyment of specxallzed perlpheralsﬁfor various_~ -

applacatmﬁsr P SR

259



R S A CHAPTER Vi Lo
' . summary of the Study P B ]
' ' . * .‘-\'A.g - . Lo ) ] “' - . ‘ l' . . . . w,
I qg, Th;s study has attempted to 1dent1fy what a teacher
tigt_n should know who intends u51ng computers effectlvely ln

X g &" ’
; o teaching sclence. The lnformatlon on coﬂ’hter use in .

at.' A}

r..:sc1ence was obtalned from relevant llterpture, from teachers

of sc1ence w1th somé experlence in computer use, and the
. researcher s own background and experlence in the area.

X /,I-

The study began w1th a Survey of current llterature, as
'a result of Wthh elghteen uses of computers for teachlng’

sc1ence were ldentlfled They were categorlzed under three
. q - : i \ N
phases of teacher act1v1ty preparatlon for teachlng, the

o v

teachlng/learnlng act, and testlng and evaLuatlon. Thls was,

'-7f followed by tqe collectlon of data from teachers WhO had .‘-:f;

€. v [

‘t sﬁage of thls data gatherlng, elght teachers ﬁere

- . A
‘v

'"lnterVLewed to ‘tf"ﬁflA'

. . ‘ . o . ‘- R

"‘v,..'

“_,—\rev1se the descrlptlon of the uses of the computer by

'-h:sclence teachers,.f

'_QTé.evaluate the usefulness of usmng two met"bdologles.\.w
,:J(questlonnalre and 1nterv1ews) for collectlng data 1n the

‘:Antijmaln stage, and Lht . ‘fpfv '{fhd' T . gyi‘\;

R . Ve T . N

éireflne the 1nterv1ew procedure.‘ R




B

ot purpose of gatherlng 1nformatlon on the nature and extent of

';‘ the teachers',actrvrtles 1n MSlng computers ln teachlng -;.7‘

{: f\f s5c1ence and the lssues in the uses.of computers in teachlng
~ sclenCe that should be a.ﬁocus for later alscuss1on. Thehl.

~

Q 1nformatlon from the questlonnalre was also used to 1oent1fy
L e ‘ ,

the teachers to be 1nterV1ewed in the main - stage.

R,

. seVenty flve teachers of sc1ence were selected for
w‘filnclu51on ln the study by

- self nomlnatlon by colleagues of the researcher, S Q}
. i

- referral by the teachers' employlng schopl dlstrlct, and*

¢ T

o= nomlnatlon of other lnterested teachers by part1c1pants.

kY v‘f' B ) - . S . X . . G » “ \ e . . .
. ' Q T ’ v .o _\t"\\“ |
! S A copy of the questlonnalre was sent to these teachers. '

PR

Flfty questlonnalres were returned The response B "“kl

.lnformatlon was tabulated (Appendlx B) to 1nd1cate the-

. extent to Wthh each of the elghteen uses was prevalent ln
the professronal act1v1ty of the teachers, as well ‘as thelr

’%\f percelved fea51blllty of each use. The followrng were found

-
_“A

to be the most prevalent uses.vtest records, test s

. e e .

productlon, currlculum plannlng and materlals preparatlon,.u
Y .

1nstructlonal management appllcatlons, 51mulatlon,

— drlll.and practlce, and tutorlal Teachers were also asked

. to wrlte 1n 1nformatlon relevant to computer uses. - Thls was

comblned for analy51s w1th the 1nterv1ew data obtalned from

S oA a - ©

the pllot and maln stages.

SR 291 :



e o Ly - . . .
: s S ‘ v s e T
L T : L e 592 2
v N o : o ) . . 1] e - . ‘
v - e SN e o _. . K . B
U on- the bas1s of thelr questlonnalre responses, thlrty SRR R

o .

'5teachers were 1nterv1ewed durlng Wthh théy descrlbed thelr xT‘

experlences and progectlons for the learnlng needs of -f'f3~'
v R
sc1ence teachers. Audlotapes of these 1nterV1ews were. b
. Ve :
-ftranscrlbed and comments were sorted accordlng to the type

t . e

of use of the computer and the categories of knowledge
underlylng the “use. ='t‘a}£ , R LR

h ce Much valuable 1nformatlon was obtalned“from the. teacher~ o
‘ - 1nterv1ews on most of" the elghteen uges Ldent&fled 1n the 1J#f

~

&

ues-lonnarre._ In addition, a number Of categorles of

«

generél knowledge for computer use were 1dent1f1ed.--

. .
, . . ..'."

The study culmlnated in an framework for what .a teacher-

L

should know to ‘use computers effect1vely¢1n sc1ence

;-
a

1nstructlon. Thls is presented 1n Chaptervv. Data. frmq the

three sources mentloned above were: collated and 1ntegrated
«

_to give as comprehen51ve a descrlptlon as p0851ble on the

followxng uses: _ ‘K;} : .» S R _a_f,,;'.__.wz;“

~Phase - I: The Preparatlon for Teachlng currlculum plannlng
- -~.and materlals preparatlod“\professlonal ””“'_’*3?i:

v 'development,‘communlcatlon between teachers T

Sy
-

"f,and/or schools,llnformatlon retrleaal,_,
1nstruct10nal management.‘:°f;hﬂffj:f_p ’@'% m;"
Phase 1II: The Teachlng/Learnlng Act-'problem solv1ng,

51mulatlons, tutorlaly'instﬂuctaenel gamlng,




L Nh ”,'drlll and—practlce, electronlc G e T

"Wf_chaLkboard/calculator, laboratory
| ‘1nstrumentatlon, experlmental analySLS.
’Phase.III; ‘The Testlng and Evaluatlon. test productlon, test

-,s.,,scorlng, test records and determlnatlog of course'

. o marksfftest item analy51s,‘correlatron of marks

Jand analy51s .of trends.'

The follow1ng categorles of 5eneral background
g .
knowledge were 1dent1f1ed because each one applled to more

than one use' operatlng and programmlng, hardwhre and

Derlpherels, software and courseware,gword proCe551ng,

lnter computer communlcatlon, 1mplementatlon of appllcatlon,

s

Impllcatlonsgof the Study T "55

A h{ghly 51gn1flcant flndlng ln thlS study 1s ‘the hbw

level of\use of computers by teachers of sc1ence ‘at all

A

grade lebels The serlousness of thlS 81tuatlon is
helghteﬂQd by the fact that thlS flndlng 1s for a sample of

teacher5 who were con51dered to be the most advanced in the

<

0rov1nce 1n u51ng computers for lnstructlonal purposes. LAY

8 <

reasonable congecture is: that the majorlty of teachers of

SC1ence have made very llttle or, more llkery, no use of
thlS neW and powerful technologlcal dev1ce.

Thls study also reveals that the teachers ln the sample

e

©

entered lnto computer us%rln a somewhat trial- and—error,'

.-
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random manner. Many motlvatlons underplnned thlS process,»l'

"‘such as, an 1nnate lnterest in electronlcs, a de51re to be

<=

e

}at the frontler of profesSlonal 1nnovatlon, the’ 1nfluence of -
peers who were: usrng computers, and other personal factors.-,’

Thls study also found some def1crenc1es in the

v artlculatlon between the 1nnovat1ve teacherqgattemptlng to

.1mpLement\computers 1n the sc1ence 1nstructlon and other

a

"statf_rn the school and the dlstrlct This 1solatlonvf
resulted in an 1ncreased workload for the subject teacher

and some fragmentatlon of the learnlng act1v1t1es of the . /5

.“/

students Wlth the resultant dlmlnlshment of the contrlbutlon
. 7
of the computer;ln the learnlng enterprlse.

; S . X A . ‘ . . °

" The srgnlflcance of thlS study lS that it presents a
coherent and comprehen51ve framework for e knowledge -
1needed for computer use by teachers of sc1ence ThlS N
‘framework whlch 1s eiaborated in Chapterdy can be used as a.f'%
nucleud‘for a currlculum for teachers to become competent

&

'usersxof computers.i It is relevant to those who are already_

s -

using - computers to some extent as well as ‘to those who are’ ;T*"

-embarklng on thls avenue ‘of profe551onal development
Obv10usly,hthe framework can, be uséd as a ba51s for thecy;"
pre- servrce and in- service eddcation in computer use of
‘_teachers of sc1ence. Because themstudy has uncovered many

of the determlnants underlylng the 1mplementatlon of

computer use, its framework can be used to. gulde SChool

T

“}boards and admlnlstrators 1n the pjovrsron of hardware,f

R



LA L L NG T , oo .
: \ﬁ‘ perlpherals, and“software of the klnd and amount that w1l
' &'

enable teachers to use computers effectlvely ;n sc1ence

\
— y
Lk

\anstructlon.vwhij*”‘ - HQJf;'. r:1}f R [~'l" ' .j

N
Vi, . | . N
N ce . . Co

. g . . ) ! PR Lot

N

s “f R There are three restrlctrghs to be plae\s on the worth o
“of-thls.study The flrst one :is regardlng the efflcacy of 7
computers for students learnlng sc1ence., In thlslstudy, the--

\

: assumptlon was’ made that, 1ndeed, computers do facxlltate

"Bnence learnlng. To seme—extent, thlS assumpt}on lS

-

justlfled s1nce the teachers 1n the sample were hlghly

y AR

dedlcated profe551onals to ‘whom the ultlmate worth Offk’ w

_ anythlng 1n teachgng ‘was . judged on the basxs of 1ts 1mpact

\‘
on student learnlng. '

Thé second<restr1ctlon is in regard*to the appllcatlon
: ol ,
. of the view' of "state of the art" to the framework for

:\.,computer use 1n sc1ehce as elaborated in. Chapter V. ’ -
) o = S

B ; Obv1ously, thls view can be applled only in a llmlted sense"

Only the experldaces of some of the most dedlcated users of

R

computers it Alerta sc1ence classrooms were'gathered in

v

thlS study.s In addétlon, tlme would allow gettlng onlynsome -
,“fpﬁ':j of these eﬁperlences on tape durlng the 1nterv1ews. .The'
| llterature as well as the experiences of teachers on et
B 'h computer use are grow1ng, both in quantlty and 1n quallty
R The llterature, unfdrtunately,vlg long on'.

g{ .
theoretlcal/conceptual 1deas but short on concrete,,

practlcal experlences of teachers.‘ The latter are certalnly
' . . . - " _ : _
a more important souyrce of ;nformatlon'for teachers whp are

LA . . . . . - - a
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"sc1ence 1nstructlon that have\not been ldentlfled in. thlsf

e 1ndlcated, 1t 1s no easy task to keep\tapplng the'

L

. experlences of teachers so ‘as’ to broaden and deepen the

&

framework for computer use ln sc1ence 1nstructron.‘
A thlrd restrlctlon relates to the presumptlon that

& "5.
knowledge alone, as 1dent1f1ed in- thlS studv, 1s suff1c1ent

for the successful 1mplementatlon of computers lnto the
H's

'science act1v1t1es of the teacher and student. There may be_:'

'

other dlmen51ons to the 1mplementat10n process and to the\

functlonal paradlgm of the teacher who uses computers in.

LA
. P

Y

N

' ' g s
Suggestlons for Further Research and Development

1. There 1s a. need for consrderable research on the lmpact

on student 1earn1ng accrulngﬁfrom the use of computers in

hid

'sclence 1nstructlon.f Obv1ously,'a compldatlon and
’velaboratlon of uses of computers and the determlnants of

‘ S
lmplementatlon underlylng these uses mus*_rest on thelr

measured effectlveness in promotlng student learnlng

2. A process should be set into motlon for the contlnuous

@, -

gatherlng ‘of experlences from teachers on thelr use of
computers in sc1ence.m ThlS would be best done on a
prOV1nc1al baSlS 1nvolv:.ng a clearlnghouse connected to
_teachers through a network of electronrc mail and

'bulletln boamﬁp ThlS procéss should be coupled w1th a,

contJnuous ‘revision of the body of knowledge, 1nclud1ng

3 -

‘ o o " ",3;,._\1_:; ‘\: Aj_';‘."j_'zés:g. L
attemptlng to 1mplément computers but,\as thls study has__lﬁ” o



\ LI e

i'Brofe581ona1 development mu-'

->“reatly 1ncreased 1n the

‘ N

',euse of computers in sc1ence lnstructlon. Many avenues

" J-

o7

::for thlS profe551onal development must be dev1sed.‘_'heﬂ.“

"~}'avenue that stems dlrectly from thls study is- the

ISR

'jdevelopment of a hlgh quallty‘;ndepenaent study module Jon.

'of teachers;of sc1ence. '"Ag'.'}_ts"'

,eaph of the elghteen uses dlscusséﬁ 1n Chapter V.‘ These

\

modules could also be, used for the pre serv1ce educatlon f’

L .
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- Appendix A
. | :
The Questionnaire for a Survey of
Teachers Using Cémputers in Teaching Science
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. Que .,:_"’:Lonnaire- \

. fFor. i ESst*\;eats c:1’ §
1‘eeasc:r1¢er‘ea LJﬁszlrwq; C:c:rnprlliaear*ss
'{jT o 1n Sc1enCE'Teach1ng \\g

‘

) Thls surves attenpts to 1dent1fs sour unmgne e«perxences
and 1nterests i tne uses of conpnters in =c1ence teachlng.

S The attached quest10nna1re 1nc1ndes a brlef summary of
e19hteer m9551b1e wses of computers, according -to 3 recent

review . of the” lnteuature. “These general descr1pt10ns of

- uses of computers are provided to asssist youw iIn conplet:ng

. the qnest1onnalre‘wJSpace ig . available .in the quest1onnaxre

: for 5onr deccr1pt10n of* 30Hr other p0551ble uses., -

) The elghteen poss1ble area _of use of computers have been
'grouped glthln a framework of three phases of teaching B
activitiee that will be familiar’ b0 all teachers!’ preparing
: for teachlng, teachlng, and test1ngsand evalnatlng.
Followlﬁg each of these de«crlptlons of nses. 3ou are
“ashked to  identify your interests amd activities in that
use, The Guidelines for Responses orn the next page is
.prov1ded for 3our as=1stance in conpletlnq this sectior.

Hhen Yo have 1dent1f1ed 5onrself a+ the botton of. *hIS
page and have completed Your Tesponses or. pages 4 throngh
15y return th1= quest1onnalre Ar the enqlospd _enivelope.

i If Yo are aware of’ other teachers who could contrlbute f
to this - suTVeY, ‘please write their names arid addresses on
the reverse 51de bf t51= sheet. . - >/ﬂ\‘

ThanP son for”part1c1pat1ng in thls snrves'

A. Allan FEET .
5604 ~ 94 Ave
s ‘ . ‘ ' . o - - Edmorton,. AEB
S, 4 e TOE 0X6
y ' R ’ e © (403)469-3320
_____ :,L-—-‘"_;_;_—.h—————————;‘——‘————._—————\.—.'—‘—-—‘—-——a————-——_‘————-—_—_ .

Part1c1pat1ng Teacher Infornat;on.

Teacher”’ s Namet
_Subjects. Tauaght:

T o e e e e e et e s e e e S ot S o o ———— " " —

. school Name! __ DLl (Elen(drﬂi/Sin);f;
Scnool Address. ___;____*__________:_____; __________________ -
School Telephone Nr.. 5___:;___,___n,‘__;__ ______ i e
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'~ Fage 2

Gu1dellnes for»Responses

. Followlng tihe. descrlptlon of each of the p0951b1e uses-'
or computers -in sc1ence teachlng, a8 response se@ction: 15 '
provided to assist son An indicating gour: 1nterests and A
activities in these ‘ereas. . Use the 1nterpretat10ns belou‘“ ‘_lfﬁ"'
awhxle conplet;ng YOUT TESPONSes. o

a) Indicate gonr degﬁee of 1nvolvenent w1th each area of use
of conputers by circling 3 rumeral, 0 throuah 4, where

0 means nore, 1 means a3 little, 2 means moderate,

3 means. considerable, 4 neans.w1th 3 consunlng p8551on

]

~ b) Forn each srea of use of conpuferq Wwhere you rated your:
" degree of activity or enper1ence 2s 1 Qhronqh %, cirecle
" the letter (or letters if more than one ‘applies) to
indicate the type(s) of cnvrent or_past. part1c1aat10n by

SR you ‘in =1 L) science tezching 2ctivities. Use the list
. ' " below when irdicatimg gour type(s) of part101;3t1on.

U = User ¢ =(of purchased or authored prograns.)

D =‘Designev -(defining objectives and branches, -

formattiing ccreen dlsplaas.)

N F =,Progranmer —-(coding or revising proarame.) :
.”-QC‘=.Con9n1tant ~(offering. inservices or informal snppoki
- to other teachers.s) ‘
0 =-0tner , —(not 1nelnded in the-four’ tspeq ahove.,)
C)'Clrcle the nnmber/lptterc that bect 1nd1cates the
- . po tential that wse has for .gou in your teaching™ ' ‘
act1v1tle=, i€y, the- fea<1b111t3, for_you, of fnture

implemertation of that wse, “Use. the 1nterpretat10n5
f‘bElONﬂfOP the miwbers in the scale! :
+3 I 8m very interested in and will be personaLls
attenptIng to. 1nplen9nt this use of computers.
42 T will try thls nse. if the right conditions (e.q.,
_ o S time off,’ budget assistance; etc.) are avalleble.v
L +1 I w111 probabls employ computers in tivis. area of Hse
’ T inmy teacldna on only e snperf1c1al bas1s., :
0 I definitely™ dd'NOT anticipate incorporatirng thls use
. of compnters i my teaching activities. o D,
NR I am uncertain- and unable to indicate, at this tnne, .
T My reasction to thls use of conputers in teachlng. ' A

- d) Nfite the pame -of. ans relevant compnter program(s or

“briefly decscribe thé qortuare that you have used or have ' -?5'
-con51dered u51ng.? , . _ '
. e) Add any comments wyou think uill'be'helpful in describing
* the computer use or ygour type(s) of activities or .
newperlences.' If tihe lernqth of your response to anyg ares
ﬂof use’ é“ceedﬂ the spaces provided, please use the
revnrse 51dP of the sheet to conplete your comments.,

)y For. uses of computers ulth which you have an interest or
experience that are not. 1nc1uded in tihe ‘typical uses
described, use the ‘Otner Uses - or Act1v1t1es sectlon at
the end of that Pihnase of ' teacﬁlng.
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1‘r1ea sseees cnf* C:carmFtLJiaear*Es
:n.r- : c1ernc~e Teachlng '

.

The =tages in the teaohlng process, nanels, goql
1dent1f1cat10n, objectives development, lesson des1gn.
“lesson 1nplewent&t1on, lessorfi evaluation, and lesson .
nodzflcatlon @re -grouped, for: this study, urider three” e
phases. gou are gett1ng ready to teach, you. are.teach1nq; or
400 are evalnatlng the results of . Your ‘teaching -for, each
group of stndents for un:eh 3on are . respons1ble. ”‘

The usec .of compu ers uh1ch forﬁ the b351s for thlS

.‘=Hrve3 are thus classified within these pnuses of teachlng.

R

Ehase I: The Preparation for Tesching} .
. Cnrr1cu1nn Flannlng and Materials, Freparat1on,4" :
+ Frofessional. DPvelcpnent, L lerars Appllcat1ons,
- Commurnication betweer Schools and/or Teachers,‘ - :
Instructional Management. L : ‘

Fhzse JII: The Teaeh:ngﬁﬂgarnlné‘ect" o i ;_ ;.; j:h."

Laborators Ihs&runentatlon,--.ﬂ Slmnlat1ons, :
Drlll and Practice, Froblen~801v1ng,‘ Tutorial,

- Electronlc Cnalvboard/Calcnlator, Ganihg, L !

Fhase III: Testing and Evaluﬂt1on,_v - g

7 Test Froduction, .. - - Test Scor1n9,.

e Test Records and. Detern:natlon of Conrse Marks,

Test Item Analysis, ) Career Guidance,
Correlatlon of MarPs 2ng- nalssis of Trend%\

: These: app11cat10ns of compnters, as deqcrlbed on- the
f0110w1n9 pages,.appear -1-N nutnalls exclusive although, in
any 5P9C1f1C appilcatlon, the combined contribgrion of '
5everel featnreélL p0551b1e. “For anple, 8 simulation,.
with graphlcs.“mas 2ppear as part. ‘of .a tutorisl with recordc
of ‘the studert’ S responses retained im internzl files or,
pertiaps, .the use of a computer:cortrolled Jnte111gent'
videwdige show;ng slides or mdving sequences as vlsnal
prompts. for, or as responses to, a =tudent s comments in e

.drill~and-practice seauerce.

- - . ,“" v ) . .

) . v F' mse X3 s L
'The'Preﬂaratlon_for.Teachimg
TR U o S n .
Frior -to heeting’uith'the students ifh the .class, most
teachers, whether utilizing conputers or.not, Make decisions
relating to- ' '

-.—~ the .selection of ‘course content and sequence, ﬁff

%he choice of 2n. appropr1ate teach1ng nethodologg,

—.the preparation or selection of suitable nater1als, etc,
Here the computer may be 3m 3id by qetting 1nfornat1on frrom
-8 local or district memory bank or ava1lable diskette. This.
stored information may be entered or retrleved using Nord
Froceqs1n9 Frogrdns or ngher Langnage progrann1ng.

-

Tl :
Guesbzonna1re; b

.;.‘
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N

_— e

Purrlculnn.Flannlng and Haterigls Fregarat;on -
© Thig: fnnctrbn stores xqﬁornatxon ‘about - instructlonal

" materisls’] in flles i tne memory of. a3 1arge conpnter or- on ‘a

VR'-la““fﬁzﬁ'“b Guestion%%qre '
_ _ 4‘_1;A

"dlsPette for a2 smakl’ conputer. Upon reqnest by -3 teacher, 3 ‘ri”

-copy of the 1n¢+ruct1onal nater1als is dlsplased for .
select:on and, ‘if suitable, is pr1nted for stident use. .
"Materials avallaole cowld. :nclude uorksheets, student notes,
‘graphics, ete. "The resourcée file that is accessed ‘may aleo
“contaln Jgges$1on= for the teacher” regardlng relevant

nedla,)referenees, ‘or: activities.-. Another’ po=s1b111t3 here';

1g the local preparat1on of. cnston tamlored dlaerane and
111ustret10n='u51ng comnerc1a1 prograns.

Rate . Your degTPﬂfof e PEr1ence Tin thd *h:s nse. 0 11' 2°3
Classify gour type(s) of e perlence(s). Uy D P C
Estimate the potentlal for ybur futwre 'nse{ +3 +2 +1 0N

Descr1ne (or name) of+uave or Frogwans.

“T have personalls nsed

Other comnen+s or 3oﬂr aet1v1t1e=,‘progr"ns, or_thls uee._cf

.-_._._.__.._...___..__..._..____._._.___...._._..._—________—__._-,___...._..._'.__._._._._-.

Frofess:onal Developnont 5 ‘ : -~

v The teacher ‘alsois a potent131 benef1c1ars of th1s
.c01lec£10n of material im e data bark. Tihe collective
contr1bnt1ons of-various colleagnes and ‘professional leaders

becone ava:l ble,,throngh modens and -a régional network, for:

pernsal énd engagemernt. in an 1n—eerv1ce progran supplemented
with eemlnar “or ‘round-table’ multi- parts conferencee"
'uelno “the~ telephone connectlon%).

Rate gowr degree of experience im_this uese! 0 1° 2 3°

.. Classify your typels) of ewperience(s)! U D F C.

“‘Estimate the ,poteritial for 'your fuburé use! +3 +2 +1 0N
Describve (or name) Hoftware or Frograms: Lo :

"I have personally used.~~

"I would‘UEevif available

I )
OtHer comments on 3onr actnv1t1ec, prograns, or th1s'05e:

e o i m e e v e o o i A e s e e e S e Tt T At A = S Tt e B S o ot e o e T e i e e e o,

T oh



co T f Closq}s related to tng abovo Profess:onal devélopment
' ., of teachers is “the-computeris capacity to .aid in Yool e
"f1nter-1nst1tu+1onal connnnlcatloWlu=1ng.the ‘electron1c B
Maxl—bo .of & message facility into’ which' spee1f1c—’
aroup- addrecsed 1nfornat10n is: 1nserted for retrzeval bs the
_-addressee( ) with their power for. d;scret1onars
~hard=copyina., Included in this broad ares of 1nst1tnt10nal
coordination are maintenance of. sb@penﬂ records in

'=cnool d15tr1ct or-. -d1v1=1qnal computers.;,:? Lo "3 LN

Rate. your degree ot PEPIEHCE in. +h1c u¢e.~0

1
Fle=51f5 5our tﬁge(C) of es perlence(s)"'-’ 'R D

‘Es+1nate tne po+en+1al for Bpur fu+ure'us"£_f3_¥2'+l

3De=cr1be (or name) ﬁoftuare ‘or Frocrams.

i e e e S o B S M o e o Gt e S S e e ot . T - -

co   f”I have personalla dsed __ . il SR

—— s e i o ——— - - - o = o —— — " —

lerars Appﬂlcat1on5 o ’ ’ S e AN
o Inm addrtlon to. adm1n15tret1ve usage “for re:onrce )
nanagement bs llbrers staff; a sedence- teacher (or stndent)
may. aceess a.data bank scapch1ng‘for (2nd cr05§~referenc¢ng)
naterlels rottincluded in the ! 1ar9e cnrr1cu1un resources
}'reeord= dpccrlbed abovg. R o

Ra+é Your dpgree ‘of. e ﬁérience_ih“thié wset 0.1 2 3 4
Class1f3 YOLT. tspe(c) of e pbrience(s) C iRp P
'Est1na+e tnp pofenflal for 5pur fngnre wses +3 +2 ¥1 0 NR

'Descrlbe (or: nane) SoTtuare or Frogren=’4ﬂ"Q

(9 ]

Guest i org'noaga. re:
Page 5:;”
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A

S Vo, T L #  ' Gnestlonnegre

. R RN SR T JFase 6
Instructionsl Manzgemett Applicathiors * o ‘
5 The asesistance®qiven ¥o school aet1v1t1es bs a. R
Conputer-Eased Instruct{onal Management. System are des;reble Ry

if 1nd1v1dnel1zed learnir " ig the. mode of act1v1t3 im 8-

"iriclude several of the elenents descr1bed ir the ‘Test

. ‘school. The fupctions  al ilatle withinm. this gereral 8ﬁj}4(.
) in
‘R

and Evaluatiorn’ Fhase of teacnlng 1nc1ud1ng, riot orly su
clerical.. tashks’ as Tesﬂ Scorlng, Test Records Maintenarce,

and Data Frodnctlon for Arialdsis of Tren s in a student &
‘marks, but also, the support1ve tasks ‘of igzarosis and. .
Frescr1pt10n and Gronplng. Using.za cscle of- cr1ter10n~ba$ed
,test scorinm, d1agnos1s. preSCr1pt1on, and reportlng, th1s

appllcatlon which.. relxes on edncatlonal

,fooJectlves—dependent procednres, nater1als, and‘neasnrinq :
,_1n=truhents, seeks ‘to provide the. neanc by which the teacher

manaqes the educat1onal enterpr1se S0 as to- offer each

"learner arn. optlnuﬁ set of-edncatlonal e per:ences. The

cLiggested .e: perlences M3Y 1nc1ude; aterials or activities

"~ for . sr individual student:or for 3 number of studente ‘who
.n33 be tenporar113 Qronped in 3 5HBred ]earnlng 51tnat10n.-

_Rate ﬁQUP degree of - rience 1rﬂ¢h15 use.'U"iIaZ 3.4
Cla=51f3 youir tspe(c) of e PEPIEHCE(F). . "U' D F C 0

Ectlmate tihe po+ent1a] for YO . fuiure dee!d +3 +2_¥i‘OﬁNRfﬁf

o
Descrlbe»(or nane) QOf+ware or: ProgrenQ.

———— — e — - 4 ———

NI would use if-evaileﬁle

— e S A o o . o . T T e e e S o o - o o o o = et e e S i —

- - - ————— - ——— - e b S v 1 o @y i e S —— - - —— = —— —— - ot s > ——— ——— o —— — -}

'Qtﬁer Yses or Activities irn_ ‘Fhase I) ofiTeachingl&

Rate your degree of ex wperience - 0 11 2 3 4

NV Claceify gour tdpe's) of experiemce(s): U D P C 0

' Estimate the potertisal for your futufe use: +3 +2 +#1 0 NR

‘KZ (Plﬁ*be descr1be.;

8y, . : e | .




"'pro¢e=s of. teachlﬁg,and learnang u111 be present Are. exther'ﬁf}i?fa'-
'..of two forns, Instructional Aid or: Conputer Asszsted—»‘

47;F*r1assiea JE]E

EQE‘ThL Tedchlng/Learnlng AEt

., ‘e

- The appl1catuon, 1n the nses below, of conputers to the

learning, the dis*1nct10n between‘these being the

“-cen*ral1t3, in.the latter: ‘mode, of - ‘the conpnter to the

- studernt df: a,conputer irn scierce edieation wh:ch is not

dlrect 1nstrnct1on of the stndent. PSR X vfff-.

Froolen Sn}v1ng ST T e

Two- neanangs are. attached to this term.' One nean1ng 15

to 501ve nathenat1cal broblgns. That' 14 inecluded Under
Dr111 ‘and Practxce below. Iy this: studs, orily” the otner
nean1ng§1= accepted, nanels. the’ *open -ended”’ use bs a,f

‘limited by the pre-planned structnre present gt most other

programs.. For e: wample, the utndent, weing: the, conputer,j;"(

"constructs 3. nodel ot a resl- ‘world 51tuat1on of\system,

e.g., writes a qlnnlatiqn. and- “then notes the dee'ee of
conformity to or discreparioy Bith the rdal Jltuata,'

conctrnctlon of thig env1ronnent freqnentls PGQHIPES ”.,{eb‘_
programming skills by the student or a high-level ]%nglfgé“

emulat1ng art1f1c1al 1n+911199nce bsrthe compnteri;w-
PR W :

3'Rﬂte oL degre» oﬁ perlencp 1n th;s use._A‘ iﬁ 3

013351f3 5onr tgpe(%) of perlence(s)‘

Dq crlbé Lor name) 9p7tuare or Frngramq._~

"I hﬁve peraonells used

P N SO RE »_.‘_ . ) R : R L

Other cvomments on Jour -activities, programs, or this(use{,Hu

UDPco
qulme*e ‘the pofenflal for 3our fntnre ume. ;3 +’7 +1 O\Nﬂf

-;Guestxonnd%re
H'Page 7

s
e ..

N



S1nnlatlons ‘ S ' : o '
o . Wher presented Nlth a conputer sanulatzon, 8 student is
T an ‘ex plorer searchlng for. the rules. underlslng the. sssten~bs
'AQ"Q rotirg.-the effect on. vhe sasten céu%ed by adaustxng the E,,f;\y’
: _‘programfed parameters Guailabie, A science teacher colild -~ ~
o . offer the student .a 51mula€1qﬂ 3s a3 pseudo—lau‘ uhen'aiy.z
Lo denonstrat1om~on e perinent [T O S _
' 'T.g,i. taPes too lorg - (e:iq.y. enet1cs exper1nents), - TR ;
ey 2 nappens too.qulckls (e.g., capacitor discharde), =~ - S
U 34 is toa dapgerous (e.asy fadioactive decaddy . L
4.~requ1re5 3. conpllcated set—np @eQoy, Hl]l;Pan 3 011 grop. -
determlnablon of- charge/nass of ari electror),. . . e
R Jrequires e pensxve ‘or d;fﬁlcnlt ~-to-obtain. Mater:als or;j Teoma o
oo 'u ' =Pparatns (e.q.. Maxwel Eoltznan dlctrlbnt1on of ' R
SR S velocities ‘inia Qas), -
-*occnrs -im -2 hoctlle env1rqpnent (e.q., satell:te*
orolfs), or © S .
!7. causes. undne stres& to‘the env1ronneut (e.g., Jtrea ; vf,quv
. pollutlors.)“ I A e : ‘
, The‘uﬂnal purpose 1é%to snpplenent ‘nornal’ laborators N
f ‘gctivities. There arevalgo 2unilianry wses of S
lab~sxnnlat10n: that irclude the p0551br11ts of
_”a)*pre;lah or1en*at10nvto eqnlpnent, proaednres. and i G
Lo tgpiBal Tresulte, 1o Tl R
'fb)*lao~egLensxor‘to e"pAnd bhe rance of conH1t1ons besond R
 those -er per1pﬁced bs thc'atudents wheh the lab was . R
f,perfornpd, ang- D RN R
y post-lab repllcat1on of proeednres,and e
' ?nnnher—crnnchlng o ver:fs ex perznental requltq.s.“
Th1s ”pplacatlon mey nge the ahlllt3 ‘of. the goreen. to o L
whitnit, in addntlon to: statlc alphannnerlc characters,»
sPetched f:gn'esfuhluh M3 deplct an1nat1on.;:w :

\

L

;. l'Rate jOHP degree oF lfPEFlgﬁCe 1n thls use..d‘“1ff2, §f
"Classlfs 5onr 599(5) bf erlence(s)“'" n U D ;F ;€ 0
' ' 0 R

Estlnate the po*eﬁt1al for :cnﬁ futmre‘us'v‘%S +2 +1

ﬂ;or thls nse.



S The 1nstruct10nal (Socratld) dlalog betueen Une s*udent
“,and the CQMPH£Er ntxl;zes tihe cohputer -3 enhanped-
SRR - check1ng ‘of the. student’s . respnnses ‘and’ br‘nchmnq for:
;i.»-31aPPnoPr1ete renedxal dlscourse._ The student respohds to’

[_:}‘.iquesixonc posed by the pProgram; this progran also has thef

: capacity to- evalnate the stodent’s: prdgress and ta adJust.
j- the pace ard ex tent to which tne new natehxal w111 be
developed._; S '1"‘\' L '-m.Qﬁff i
o Ra+e 3onr degree of e nerienée in fhiq use%
o ._013551f3 our 't P(s)‘of experxence(s). )
”'§E=t1nate the poteqmgal for 5our fu+nre u9e§ﬁ‘j}.h
'f  ;Descrlﬁe (or nane)=§?ftuare or: Programs. o ‘
I have\personalls used _,__~___;;__-__;';-;;;;_L;éq;-;;'
v , , , E
: Oxher conment= on sour aLtTV1tles, prograns, or thls nse.. “ g’ N
D e e et e o o o e e vt o st o e o e gy o e B et e S Wt e = ________-______i__' _______ )
t .
- ':'”- _'_-"'""":::7 """"" P
w . K _ﬁ - A .
S The elenent of comp9+1t1on, elther ulth the ahnpﬂter or
--'<u1th otiher. students, provlde n0t1vat10n for a leSSQn. The
‘/“detern1nat10n ot .2 wlnner Als tne goal set bs the program.
fvff Rate sonr degree of e perlence 1n this uce! 0 ‘P\\ T4
: Cla=51ﬁP gour tgpp(r) of e perlence(s). U D P C 0
}-_1 E=t1mate tne po+enfla forasonr futnre?é sel +3:¥2 +1 0 NR
oo Descrlbe (or nane) %oftware ot Frograns: e
ig] I have person3115 uised ___;;,_;_:__, ___________ \__;__;__f
» 0 . : : ' ‘ ’ | oM .
_"_"‘"L"J"—'._"‘"_""-""'"—""-—"'"—-; ————————————————— e a ’
- "I uonld wse if ‘availeble __ __ _ . .o l[
v . ‘7 - n
- B T —— T T T T e e e e e e g e e e e e e o e ¢ .
e Other «comments onyour ‘activities, programs, or this use!
. B T
- TR S A e TR L



A j~”;br111~and Pract1ﬁe,J : . KRRRE :

Seh A A Major. purpose. of dP111 ahd—practlce prognans 15 tne
fﬁalntenance of hasic skxlls -and: concebts, ‘matchin f,,a*
\responses’ is. requ1red here ac vell as i the tutor;al

o proaram. Tne brancnxng for renedlat1on ahd dlffxcults level
'ais opt10ual, ‘ag are d;agnostlc subrout1hes. - In this studs,-

o R wb1ce at solving natnenatzﬂal groblene 1= 1nc1nded 1n b*ff
:g“'iﬁif_tnlc de51gnat10n. ,_:~. : ST : o ‘sQ:~z ; -
ij l;fi f~ Rate ﬁO“P degree of experxenee ins th&s nse.”p-‘i 2 3 4 ,~if;‘f
oo _"C1a551fﬂ ﬁoﬂr tﬁge(s) pf’ <per1ence(s)‘i3 U D ‘C -0 .i.nﬁvi
,.%' _ ';EStIMBtC the potentlal for gour future wset ;+3 +2 +1 0 NR - ;i
5_; ‘ - 1Descr1be (or nane) qeftwave or Erogranq.» ‘ ' ‘{i”
‘ "I have personalls usbd _;T;,;;,_,;;F;;,;:,;_;;;;;;;;,; 31 ¢f ”f T
D —*J-—~v-.;4- —————————— .~-VPI———F'v—'——""°"—"“"'". . . ‘. ’ | L\. . h
"I would use if available __ i .l lo_o_i o "3&

o’ ——."_-“‘f‘._—"—""'f'_—"f‘—"?"f_——_—",—"'_:_'_—"" _________ .-ﬁ{';’f‘“ . -
. Other comments on-'your activitiesy pTOQrams, or this»ugé}ijj.':lfg
e L S L AL TSSO S AL LR

_..._...'._.._,._v._ ___________ : __..._--...’. _______________ ..._............__.__..__..:._‘:'_.‘_-. '
___________________________ U A R VUG S SN R, Ly .

< 4 L !

. Electronic Chalkhozrd/Caleulator o T

' T‘e pregentation to a clasc .of prepared notes and N e

=ta*5% or anlnafedvdlsp&agc on 3 ‘computer screen is an
-Jalieﬁﬁatlve to tne*flln loop or. overiead projector. . The -

conpnter May - alco, in ‘redl-~time’ _uhlle teaPnlng, calcnlate :

end dlsplas values of fnnctlons.g" T Ty

Rate your degree of - e per1enue in thls:nse.'o' 1.2 3.4 .. ?“ -

Classlfs goin tspe(q) of. e per1ence(s)' U DR C .0 -
o Ectlmate the potentlal for HouT fntnre nse. +3 +2‘+110.NR ' s
Descrlbe (or ‘nizme) Softweve or Frograns.- S _ - ‘, S
‘ "I have personally nsed«_:;_;__;,___,_;__,__;___;; _____ ‘
’ . S S
hsbetemmit ittt ab e “~ """"‘"""_:"""
"I would wse if available o
——————— —‘—_"‘.'..‘T"""“""——"-'"'""""‘—-‘_"_"—"“"'_,—"‘—""'--“ *
Other conments ori 3onr act1v1tles. proagrams, or this udsel’
1
ol




’ﬂvalva or. 3. buret, aty

_ ser LY o sw1tches. ‘the .
conpnfer nes.recor i : . 4 of ‘experiments)

o;Ject, the#dlssqued-”

sgen dF.a 5C
electro&henxc
recorder of R4 ese.
arg jusglaﬁtthg‘data &r 3 43
oonputen ééoxﬂ&throngh i
-atso cortrol dévices. i '

vappa atps, i heater 1
fprevatusy gpester iR,
Ra+a ﬁ |r

U G T R et o
-Other gomments on -your eativitiesy progrems, or this usel

——————— "‘J""'—".'"—:-__—-'———'"———-——_r"’————-—'___"'——‘“-—__—_'f’,-.__"—‘—"' i A
——————————————————————————————— __._'_.---._.__.____....f."__.’9'_.______ '
: S e
N —»-- —————————————————————————————— A——-—-’————p!—---———-—' ———————————— ?
S BRI O S PR S S .
. Tl . R T
Otiher Usés‘Ov Act1v1tles in ‘Fha se II’ of Teaching ' ’;Kg;fu
'iRa{e gour. degres of evPerlence. . 0.1 2 3 4 °
612551fs 30Hr\¢HPG( <) of e perlence(s)‘ 'U' D F C -
€5t1mete the potenflal for 3gnr'fu*nre vset +3 +° +1 0 NR v
(Flease describe.) . . ’ - o




St

o g

- o _ Gue=t1onna1re
§ o _?.'@nwf L Pae# 1” .

g S = .
_ F“r1asé%ea J:]EJE.._ ' SRR R
'Test.:::-r-g " ar‘u:i Evall -a't.lcrr. T e

- . .‘,4,,...:

'Hgftﬁe nt111t5 of‘tne conpwier %o assqst the teacher ir the

 Vhassessnent -of the" stndent ang..of “the: edncat1ona1 program. and

- cihe giidance. OfferEd.tO‘ihP student making a dec151on 1n,:.'
. ca]"eer CD”r|¢:'-e1 llnq “ ‘ L .\.‘v B ; o

‘_\4:

fTPst Prodwctloﬂ

s e (R
Y -,\’.A

Y

.;b

‘The ‘0551n111t1a5 ava11£b1e here ape Ll .
)_for the conpntergtd sﬁgr and ret;l ve test mater1315'

Lusrmg ch Hond Froees&:ng PrOQran or H19her Language
progrann1ng) ar- o :g u;*”w

Y . for the” conpnter o gannratp un1qne questlons u51ng

Leotduestion ieﬁpda+es itta. wiitih aspproprmiste -random . o

,{;~?ﬁj(un1on nas be re@1sed as &eue'
.. "5.;’1md1v1dnal test ast ions £
- selgction options for- the
é‘lfreqnentlg

~values aréingerted; resudting in a3 limitless number of

parallel bpst )tens‘F11 oﬁewh1cn follow general and
pected fornets.“a”. ,

-ar3 for the cnrrent usaqe) or,
ntained in ar item barmks 0

,eacher vsing the testing program{
Q T

una) vxsnal test- 09 test OP 1tenros 1tem searcn and reblslon

-

by the. teecnev=or? - .

415 s+r§t1f1ed randQn seléct1on of 1tens bs the. conpnter

With specified’ crxter1a constraints such as: ‘level ‘of .
dmfflrnlts,_welqﬁtlne by snbdect'@atter objective,
Ccogn1t1Ve 1eve1, Qr-: tape of recponse requ1red._ A&

-
’.- . "-.'

v oo L N

Rate 3onr degrne of*e per19nce~1n th1s use !

LR 3 4
Clavsifg uonr tgpe(a) of ey per1ence(s)‘ ,1 u D F- C 0 
Estlnate the potentlal f\¥ 3oHr fntnre usé3“+3‘&2 +1 /,NR
Descrloo (or nane) Software or’ Frogvams. ‘ : AR ~
.t? have personalls nsed,_l!i;;;_;;_;_; _______ ;; _____ —_—
B N S O SN o
"I would use_ifAavailab}e'2,__f_______;i ____________ i
e e e e e

Other comments on your sctivities, proarams, or this wse!

e e e e ot o v e oo et e, b e e e s o i e S0 o = e e S ot e e e e e o e e e s ol e s e



= 317
‘.; Gnest1dnnaire
o PSQe 13

B ,f7Te=+ Sﬂor:ng P
g 0 LI the respon=e *o the tect 1tens are nulti
”3"',]jor true/false or if Yhe test is. glven or tihe compu
n;(on—llne) and natcn1ng routines’ are avalléble for 'sh rt
CANSWerS, tihen the ariswers Mas be scanned for scoring of
.Tesponses. . SO : i .

-

'5,Rate 3our degree of e'per1ence ire 15 uqegﬂ»

0 ,1 .2
Cladeify 3onr tuype(s) of e perzence(s)'- '._Uﬂ;b P
+2 4

EV.};iEctlndte the potent1al for jgur Fntnre LGE':+é 

"Descrlbe (or riame). qaftware Dr Progranq..‘”':ﬂf“”ﬂ_ 3»,  R

'”I have personalls.used- —

< Test: Records and "D/éte"r?\"ir:a'ti o Of'r‘OHT"Sé“B"T"’S . .

U After scoring; the.results ‘may be written to 1nterﬁ§T‘*T:T_7

records and/or’ returned 1o the test user) -a computer maraged .

sycstem may 2lso offer recommendatlons for units to be. -+ . oo

vcuvered or reviewed beseﬂ on item and test reru1+s" ‘?&1 H_ BRI
,Following entry of weighting favtors, 1n+er1n or flnal,ff' .

"Qrpdee may be calcula*ed‘.w R C S

e Rate 3onv degrea of e per;ence 1n th&s nse{""

]
»_Cla=51fs 34ur tsg_ﬁu) of expernence(s)’ \f;ui~

Ectlnate the potentlal for ﬁQHP f“tHP "éﬂ{J+3

:Descrlhe (or name) Softwavevor Progrand.

"y H@ve persondlls used ;_f~_f,_é;,;;__;;}A;;;Q;;;_L;_;y

"‘IA LJOLIljd l_lEquf\ e‘z’v‘a‘i_léb-lé' S o .

Other comments on Your ‘activitiés, programs, or this use! - -




S v Questionnaire
Co T c v T N Page_iqm
. A,
Tnst Iten An31351s . ‘ : .
: “The records of results in the tests nas ‘be S“OJeCt to S

f.tne anslysis of studente’ perfornance by software
'ste*1=t1cal an2lysis pacPage= to determine the level of
,dlfflcnlts, quality of discrimination, etc.y enaol1ng the |

'rev151on‘or substantiation of the items 1n thé,test bank.
Rate 3onr degree of expev1ence 1n th's use. 0 1 2 3.4
Cla551fs 3onr tspe(s) of e per;ende(b)’ ' U D F C O
Estlnate tne potentlal for gour futnv use’ +3 +2 +1 0 NR

~Des;r1be (an»nane) Software or Erqgrens{] . B T

ST hade hersonéllS,Uséd o S —
3 R . N ) .. & L: "
. . U e e - ——— —_————— e e — oot et e —__r._—_l_f___f_ﬁ—— ] ',.:;

@ “I NO!lld |_|s‘e i'f 'E‘V’al.lab‘le ______ ".__'._'..___'._.'__'i_,_._-‘.':_".i_:__;",'....";”.._..
IR R __‘_;_‘____;;_ﬁ*_______;_,______;‘;____;_;;;-__,_;_."~
i rDther comments on 30ur'agtivitiés, prograns, DR th1s néé;

o o E . ~ “ . : ’

.Correlat13n of . fevhks and Ana15C1s 0f Trénds S 'ﬂa-

.7 . : 'Records of performance results on teste allou far. the
"-longltndl 12l trecking of irgividual student’s ach1evénents
and .the comparison betueen groupe. whicih may form a haqss for
1n=*rnct10na1 dec151ons regardlng school ‘Programs '
Ra@e your degree of e perlpnge in'thiS'usé:'O 1 2 3 4
_‘TCla=51fs 4our tspefa) of e périénce(s)t .U D F C.O
. L4 . )
,Est1ne*e the po+entlal for 3onr fntuv uged +3 +2-.+41 0 NR
N Deﬁcr;be,(or rname) woftware or Frograms:.
"I iave peréqnalls vsed - -

_3.‘.—"_.._._._.__-.——'_.“—'__..—-__—.—————————————.— ———————————— ¢

"I would use if aveileble ___ Ll
) ’ (\ ' "

————— W———f¥———————————_--————_———-——-—-————_———'

Other comments on your activities, programs, or this use:

- ——— T — ——— ' _- ——— (s S T —— - —— o
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S e Gue=t1onn31ré'
o : : F'age 1§‘_

:Egtpnr Guidence ' - ' :

Altihough

‘nornells f211
fbeachers; tnP
referenceg to.

of swlence iegn

. ang tr31n1ng 1nfornat10n servi

career counsellzng of studentq does not
within the domain of acth%&;es of clascroon
sciernce objectives’ freqnentf5 include
occupations and*industries’ where a Pnowledge ‘
2 prerequlslte.”'The CHNICES. pre- enplosnent >

HlS the.'most connon progra

Hsed by, =ch001= offerlng thls By conrcE.; -
Rate ygour degree of erper1encp ir this use.;O. 1,v2“3jﬁ§f
Classify gour typels) of ewPer1ence(s).. U D'F €O
YoM . . .
Es tiMate the pdtentlal for 3_ur fntnre L e:‘+3-+2'f1 0 NR .

'Descrlbev?or-name).Sof*warn or Frogvanq.

 "I have perqonalla nsed

. - i — T s T — ——— S e e Ay - —— "

Other comments on;gpur'agtiviti;b, programs, Or tiis use?
. . ..‘ . \_V . . . t -

-—— v ———

Other Uses or

e e e G et W . e - b ot v e i St A T = e s —— .t o ——— — " o — o ms - - _——

Activities in ‘Fhase ITI’ of Teaching .

Rate sour deqree of experiencel : 01 2 3 4
s . L = _ _ . i
Clacssify 3gurrt3pe(5? of experierce(s): g D F C 0
N Estlmate the potentnel for - 5onr fn*hre ua@. +3 +2 +1 0 NF
¢ . ’ AN
(Fleasp descrlhe.) : o i . ' s ' R
/ ‘ e o T
_:_—_—_—.'—}_——__—__‘-—_“__1 _________________ e e it el
—————————— ,r—jﬁr—————jr-——r————————--————-"—-——~————~—————— .
e et e e e fmmm 8 .
LY
—__?:. ———————————— .,— ————————— "‘ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ S e - .'}—"‘- !
___________ L___ﬁ,__d___f____,_____-________:__;__,_-_,;__
—*—--j ----------- oTTET T f"‘f ——————— F““"““*‘fjﬁ
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Tabulation of Questionnaire Responses

‘Reported by ‘Use. of Computers
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rfl

,j'fDegree of experlence . ' ‘ ' X
_,'l3l02003210024204310232001133130141220331111130301 0.
' 3

‘pType of experlence B - ' " S
WPUL.. . UWU. U0 UVQUU .U. UUUUUU UUUU UUUUUU U.U\\»

R

Phase I.

"QCurrlculum Planplng and Mater;als ?reparatlon.f l,f'

'Teacher Identlfler.f

OOOOOOOOOllllllllll2222222222333333333344444444445 .

““12345678901234567890123456789012345678901234567890'- BRI

m»ax,”

l.

YO R X
e

1

..,.:f,D.,..DDD.;..t,D...D..;,;,.D D...DDD.....D..

J.O ...... O ...O.. ............. f'ff""f""o'
Potentlal forf[uture ages - ATTE TR S ‘% X f.
233 2323323233 233 .2.332. 12 312333321333321323 322 012 3
: ; 0 41524
Qpen Responses-

.

-1 have personally used

023APPLE WRITER, BANK STREET WRITER ;i,'ayzf S e

05 CRIB B ) ' ¢'; ce Tt

08:Word Processor, DBMS, Self authored worksheet ST
-preparation. ‘ e

"'v 09 MECC. materlals for test generatlon. u'.'ﬁ'frﬂ

'10:a' computerized -list “of materials in our school llbrary
l3 "PLATO-based" courseware, 'i.e.,. Elem. Phy51cs, Fractlon -
& ‘Tutorial, Estimation Program e

15:My own’ materlals and’ GAS 'LAWS and K M.T.

: 17:"SUPER TEXT" word psocessor to prepare labs, tests, .
~_ outlines, etc.- e e
~18:Various ‘of my own (and others) worksheets and 5.u~;f .
. experlments, nothing commercial - locally produced LN
" 19:TEACHER ‘UTILITY, Mlchlgan Educatlon Consultants s

'~ Comsortium (1982) .

'21:EPSD item banks. . Some stuff from Alnlay<— Alchem -
22:Data base- programs for A-v materials (File Cabinet); Word
- Processors < Screen.erter +. Gutenberg. :
-23:APPLE WRITER," SCREEM WRITER II .,

»26 :my own data filgs.:

- 27:Text files created by me or VISICA&Q. i .

28 :APPLE WRITER4 I&E), IBIS. . : '

‘30:Material wouy have to be. collected on a narrow bas&f -

. would only qég xScierce. : I P

31:Test - Word Proce551ng Flles - Apple, IBM &vCommodore,.‘f e
(APPLE WRITER.) : > o :

- 33:Electriq citcuit. problems

-34: Super ~Te# and Gutenberg
- 35: Word Pro%§551ng package




36
- 37:

42

u"i 45

44
-~ 45:

: 46
482

~501 and have :been involved in a. Unlver51ty program where our

et SRR
the Merlin- Commodore~Ser1es.f h'“
I E P. MANAGER e By

sMAGIC WINDOW II, "CLAS AUTHORING SYSTEM, PFS WRITE,“
'WORDSTAR/ APPLEPLQT.-' Lo

Exams.,f : : s
:JUGGLER . IIe w1th LEXICHECK - : c
media referénces. -~ -, .
Papercllp. o Sl o
Word proecessed a551gnment sheets (my own) - easy to ;
‘modify ‘& change. .

PFS File and.Report Applewrlter _ ‘
AppleWriter, “Visicalc,’ SuperText Cneate K- Test

\

omputers llnked°up to the1r~Ma1nframe

I would use. Lf avallable‘.“- }_{* L

05:

‘The regional council had ‘discussed appllcatlon S have‘

dlso contacted [Systems Personnel] about this idea.

:08:programs

09

,f,'1o

16:

Chemistry. program 1f 1t could handle capltals and K
subscrlpts L -
lists of all.school materla; read;ly aVallable._'
:Good quality programs tallored tq*the objectives.
Any ‘'suitable program. :

18:Any’ othérs I cadild find.

2k

S 240

. 26
273
33:
36
738

iy T

/

materials -on Floppy discs. llke graphlcs, worksheets
Lists: of A-V correlated. w1th curr.; %-
sultable materlals AR R

IBIS. N A
Supplementafy prbblemshfor students' student handouts
Apollo Series . :
any programs-IL- could flnd - I haven g found any yet
Data - base or file; prdgram.— Apple Works~

fasS\.
. ls\Othéx comments IR

‘X%tgﬁr telt. development references act1v1t1es
0

‘ 03 PLATO- Chemlstry Lessons offer some 1deaa for bwn lessons,f
B Materials” preparatioh - (worksheets, etc) u51ng a word '

'.3304

urrently wrltlng a uh;t for EPSB on contract on '7§’-'
“energy. x

‘processor (GUTENBERG. ) - S

This: p0551b111ty of computer use is futurlstlc and down =
the rpad- in EPSB system or: prov1nce I 'do-Qot forsee " -
programs developed which would be. curriculum’ compatlble
unless one. replaces: curfent AV materials with computer,

assisted: presentatlon or selectlon  The cost is"

" astronomical and-long time 'in comlng ' Who.will preparey;

L a9

13

this curriculum information? Consider how slowly the

.. Chem Item. Bank emerged and~how much more could be done [
‘08: »

A major area. of my -use.

:I have- completed Physxcs 20 worksheets and testa
ﬁDlagrams are .most dlfflcult tO/handle

. I have a "vectors" routlne 1ncluding tutorlal and

_m
. -
-~

" 40:Word Pro as a ba51s for de51gn of work fors students Labs,:,




;-.".':-n-‘.u"‘ o ‘ » : . ,.‘. : | . .-.v ..’ .

@ practlce whrchuI wrote and used 5/6 years ago.,'-‘ ’ w
?14 My Physmcs LD nd 20ncourse is completely on . disk.: . I am -
ﬁ,' -revising it: and rt wrll be. publlshed as 1t has ‘beeh”

B approved“for use °’in’ Manitoba. -

17 This 'is a very. "satisfying use of. the. computer. It
J€nables™me to ‘accumulate. an. 1nterest1ng‘repet01re of
~).mater1als and to- update them on a“ cont;nupus basxs. (I
, spend.about 2 h/day worklng with the word procesor - 4
o .dfweek)iii - RN E
v 72031 ‘have - just acqulred a Gutenberg Jr. and in the process

‘“.Q\J.g - of ledrning to.use if. . -
'”'“522 There?are lots of pOSSlbllLtleS here and I am constantly
e expandlng my use of this area. :
;26 Not ‘& majpr computer .use » prlnt materials are: flne here.
) Vf28 The " word ‘processor program has a full: range of easy to -
. ‘use commands Plus on.screen help pages. IBIS ‘allows
,f' ‘nonprogrammers tO*erte tutorlal or: drlll and practlce

ﬂ}ijf : ‘lessons.” Y .
S ﬂ29 I use word processors to prep worksheets & notes.
e ' A34 This" applleatlon ‘has the greatest potentlal for . —

v 1ncrea51nglthe Quallty of educatign of any other computer
s _‘.' application - no question. |

" .35:T just.got. myvprlnter & -woktd pro,‘@p I'm only startlng
et the process of - organlzlng & using the capabllltles of the
4o computer in - thls area, - .

o g experlmentj
2oy 37:Usgful for Ind1v1dua1 Currlcular Objectlves Settlng

.ones I have seen on the market are poor.

1+Home-made R : R
,4 :Bio teachers in our department ard using a locally e
devéloped "1nd1v1duallzed" Biology program. o
50:This program allowed me and students to communlcate with

questions stored thére,: and answered for the next day.
"It was verz time consumlng as lt was set up.

.

K 4

iy

df38:I WQuld evenh be interésted in developlng these as the H;ﬁfV'

o

-36 I am desxgnlng my own software right now. - 51mulat10ns of

‘a profiessor (expert)’there u51ng a storage file back. My ;h



31:

33
34

. 40
47

:budget & suxtable jcomputer .

:our’ school data bank e;ten51ve1
©35:

:Data on Maln Frame for exams in Math fwv ‘ 'f» - ’
:Class Manager,:V1slcalc,

I would use if avallable

. ) ' . * SRS
4 ~ S 324
»~'Professional-Development:l -
. ~
Teacher Identlfler- R
= 00000000011111111112222222222333333333344444444445
s 12345678961234567890123456789012345678901234567890 . Yo
Degree of. experlence-." ' S Xooo o
f..1000000000000030000000030000100312002100000020005 1 2 3 4
o : : e _ 394320
S Type of experlence. : R ”'*~{~‘ EERTN. B
RN R A | J [
B TR P RN
© . ..Cu [ R R
e eeen 0,.0...ts .. SN
Potentlal for future use e X X x
1.1. 132222312232 31... 232 32332.3122#0.1 122 0123
, C 1 817 9
.n;Resp0nses' o yy ' N - N
o ' : ';p
I have persbnally used , SR L
15:VPSITERM and modem for -use.on Altel Data's ENVOY %
17+Samg as above and, "home brew" software prlmarlly fo :
simgsgtlon purposes. . . _ R :
oot 19: TEACHER UTILITY M, E C. C (1982) p :
. 27: None o Lo . . I o .
. .28:Nil. ) R . R e ; : e
3041 took an educatlon course several years ago “wheré. the

course was centered around- a. telephone connectlon f
ASCII EXPRESS,; Novatifon Com-Ware o

Ty
BT
i

IBIS, test- generator programs, ‘utorlals for computlng
sc¢ience.

4 v s o

oy

ord Pro 64, Word Pro 4;

.

g

‘161
T 17:

18:
24:
27
31:
34:
" 35:
38:
40

47.Paper Clip, Delphl Oracle‘g

48

Any suitable program.; .°? B T S o -
A good filing orfd?ta base program for biﬁliographieSﬂahd.,uq
indexing Journals;p - ‘ 'j; R :-*T L

Anything.’ A ‘ '

as lndlcatéd ‘bové’ (Currlc Plannlng & Vlatérlals Prep n.)
Qn a reasonable cost AT o ,
:SOFTTERM ' e ;.'u.' ff“

N . 4
-,‘., i

a. modem. ¢ T
:any of the above‘_,
anything. '

: i Ao o
Data for Science. . = = } S ,} R LT

N

Test banks‘- Lesson Plansv4CRIB style )

. " Tt 8,
, L%, R A A
") [ ; : Lo e i H N

. .. M il . .
L > . ‘” e el A . )
Lo . t . S - DU f e



o S personal programmlng skllls

othér comments: - . 0 e T | "? A
02:Activity = 2 if thls lncludes u51ng a computer to develop o

-:../03:PLATO System Demonstrgtions: in Scierice Lessons.. B ﬁ“;«vﬁ& e
"“04:School not connected to dentral data bank via- modém EEA
'~ . except for*admlnlstratlve ‘records but not professional.
o se., Will-the cests. justify or 1mprove ex1stnng methods’;
' 09:We ‘have no- hookup at present, but ‘are examining use of
modelms for transfer of marks.to Dept. of Ed. .The use you

have mentioned would seem highly desireable.’ - . ° :
.} 15:An excellent pOSSlblllty but needs government support,.
AR . e.g., Teli - Ll e, .
’ R . .
_l7 Essentiall he same -as above , P ' :
20:Gutenberg and: fofhatlng u51ng Gutenberg is being used and ¢
"will be used.for ALCHEM revisions. I am not personnally
‘J~ 1nvolued in this aspect:- of prlntlng of :ALCHEM as. yet.
QQ IJm Mot sure what you mean here - do you ‘mean ATA '
~ serélces + information vifa. modem? .-

¢ . 24:I likeé the idea of sharing ideas.
287 ThlS area has a lot-of potential. ' ' e
29:I know of no data banks .except the EPSB Phy & Chem & Bio ',
test bank (avail-in booklet form).
34:0ur ALCHEM. "data. ‘bank" wrll ‘eventually be publlshed - Our
- school data bank is used by the: majorlty of teachers ‘in
'~ our 12 teacher department;* ‘
" 35:The ‘main problem is that the material that is avallable
hasn t been organlzed by the schpol boards or Dept of
Ed. 'yet. i o
40:What is a Profess1onal Leader° ' ‘ : T
50:This might relate to the area just above. I'm not 'sure;
the way it is spec1f1cally wordefi, it seems it isn't.



s Communlcatlon.between Schools and/or Teachers.h,f*

‘. Open Rekgpnses

o1 wouid use 1f avallable
to18 Accessed .data on student records from EPS.precords ‘on -

Teacher Identlfler. . ' : ‘ AU
0000000001l111111112222222222333333333344444444445

12345678901234567890123A56789012345678901234567890 RTINS SR

Degree of . experlence R : e '"Xha
0000000000010000101000000200300010200230100000000 01
P L R L 398
Type of experlence.< “>ﬁﬂ' l\“ / ' AR

LN

[ SN A
N

Potentlal for future use T e o x X X
22 1322103 2. 32311 2 2 3311.122.3,323220;0;.;12v0~l'2;3

"I have ggrsonally'used'
20:CLASS “RECORDS (Alphatel) e
27'CLASS RECORD o R

:30 Ma11 Box services on the’ U of o computer : Keep records

of “students marks.
34 Gutepberg to communicate, W1th a: phototypesettlng machine.
39 Calgary Separate system - Electronlc Mall Stem. G

42: SA IT“ Records Program. :

* students.

'j221an inter-school or: system exchange

24:As indicated above. . N o B _ B

"26:prep time allowed it.

27:A program on attendance or some other software
33:budget & suitable <computer..

- 34:a modem’ COmpatlble W1th Gutenberg O T :
'38:Anything. . _ _ ' o \;
48~CRIB type resources T : SRR o

03 :Modem n_'ded useful for teachers at théir Hores.
04 Probably-hséd to some extent by administration re.
student’reCOrds This- aSpect will probably be deveIOped

.+ 'in’the next few decades more thah any othet via computer

';appllcatlon but remains to be seen%and developed by IBM,
telephone. companles,'and others before one ‘can react to :
its- pOSS1bl use.

’”]”09 Only one high: school in dlstrlct ’ However, any data that

R heloful I'm sure,

-. could: be transferred to central offlce would be most




U

16
173
20:

247

- 28:

. 34:

35:

.“f36
40+
. 45:

I (se’ electrpnlc mall for my bu51nesg but I am unaware of
‘a ‘data base shared by teachers.., :

Th;s net—worklng ldea is- 1nev1tabl,
systems’ pllot project is successful. ;
:I would be - very lnterested 1n explorlng thls “untapped"'
.resource.

‘Above . program used for malntenance of class mark records-',

if the dlstrfbuted

o only

Help to. standardlze courses. Reference for standards.
Our district currently uses- the "D.B.Master" for- student
records and they are produced in hard. copy and mailed in.
Teachers who have simjlar interests can share materials '
-in this way and grow. rofessronally when 1ntra school
‘intetrests. are mnot compatible. _
:0ur school ‘has used the schoolﬂ%oard's maln frame for T
attendance & mark records. ”ﬂg
About half of our . staff is in process of transferrlng

marks records to dlskette%

:Developing objectlves for Bio. 10/20/30 for: Calgary Publlc
‘for Main Frame. -‘Also writing of items for Bank.

PetroCdnada has thlS system I see it as a long way off‘
for us. ’ : , T S .

-
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‘\00000000011111111112222222522333333333344444444445

Librarf Application5°
Teaoher Identlfler.,

12345678901234567890123456789012345678901234567890

- . I X y
o Degree of experlence. X
..0000000020000012000000000000020010010000000020 00 01 2.
. § R . : 41 .3 4
Type of experlenge S - R L
cdies e e e U.tvnn.UD.. .U..U0U.0..0U. .o Ueee s -
LSRRI RIS R
........ O oo A« T o O P o
‘Potential,foﬁ[ Uture use: ' ' X

32y2132222312.3233l.22.2 21132220131322222222 232 012 3

. : 1 82510
Open ReSponsesr

I have;personally used-

- 04:Replacing existing card catalogues by computer cataloglng
-~ programé Not aware of any tltles . 3 L

10:Library data banks. ' :

17:I have used SUPER TEXT for this and PFS FILBR

18:I am looking at some PLATO cBurseware :

26:microfiche. o o .. o

.27:None. S S : , . T o

- 31:DATA FACTORY MULTIPLAN ’

C37: Unlver51ty reSearch searches and data banks )n med1c1ne,

physlology, etc :
42 ERIC ' ' e
46 PFS Flle » ‘ '
‘1 would uge if avallable :
‘T5<A Cameron Library Data Base. \
%;>Llstlng of. perlodlcals articles .from back lssues
% presently. avallable at the school. :
1&26;prep time. :

<

27:In the schodl or county level. . woei & 7 s uff*ﬁg
31:LOTUS 123 - gw,ﬁ~ IR
.33:budget & suitable, computer. o i _ Rt

38:Anyth1ng

~.Other comments?

0l:Possibilities_are unllmlted

03:If an altexnat® to the Cardex, System. ‘ S :

04:Library uses computer for resoufce management ‘but data.
“bank access by myself is- zilch’ as ‘i's the library's on my
@behalf Computer cataloging is- about 1 year down the
:rodd. This aspect should speed up manual  search,...,

con51derably and space but termlnal and productlonfcosts

T o




l 'ﬂﬁf;:bQ :Presently. in process of acqulrlng hardware whlch may
N proverbeneficial %o librarian. Am not sure whlch program

"; 50 I know our librarian uses the .

may present wxdespread use.gfe o

‘aid: 1n Informatlon retrleval

RS

"ﬁijgiﬂne. ‘this! I have  a. nuﬁber of - journals datlng back to

xly’ 19605 Scientlflc\Amerlcan, American. Journal
,etel) = T could, use: .ap:’ index!" e
& w1ll probaﬁly require lmplementatlon on a.

"8 :For lnventory of‘&ooks, yes. At ah; elementary schodl -
Sl level, T would pqg
31 Film- cla551f1cat n an.
*7 .-..number, ‘topic,. subjbct, wee

he ba51s of Safrelds (T';
'Yﬁ48 :0ur . llbrarlan is- presently se-@gqgf;hié>ﬁb.'

record keeplhg of books on loan

aceess data banks‘on minis and ma;pframes

the- students to use a.card" cgyalog'

ca ey
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, i | R s oL - P RN §

',MiInstructlonal Management Appllcatlons-

i . ’iQuﬂ”
i »Teacher Identlfler. : ‘
'I00000000011111111112222222222333333333344444444445

-12345678901234567890123456789012345678‘91234567890 ~,1j'\;jgﬁg,f

Degree of experlence

0110000302100012120 1. ll 200231033320302212311201 0 1.

' . S e 1613107

Type: of experlence S ' ' ' o ”1';f"F

«.U....-0.0. i.UUUU .U. UU U UUU UUUUUU UU UUUUU. 3f‘

e L o N

ceCutiennn. & . c... S e

R & B 0.0veein Ay L s
,X'x

Potential for future use: . .- .- &L CoXex T
122323203.322.32223..233..22.23333332322322323231. 0°1 2 3 v

. s T T P 1022118 0
Apen Responses. ',. I R
Cood havegpersonally used R o oo W
, “03:PLATO. PLM Series (Teachers learnlng BASIC DR o
S 09:MarksHeet, Alta Ed- geportlng System . and local program
4+ 1l:Apple GRADE BOOK and Alphatel MARKS MANAGER. y

17:CLASS MASTER - Enable Software of Red Deer
18:Some PLATO materials. R
. “19:"Ggs lgaws and Kinetic. Molecular Theory" Apple'_I“Plus -
.. . - -D. C.H&th Canada. ‘{ - ] o R
~ ~.. - 21:€LASS RECORDS. - Alphatel (Falk + van Kessel )
‘:_.23~"GRADES PROGRAM"‘whrch I have rev1sed to su t,my Veeds

~

R 24:a; marks program R -" '
;Qﬁi iv 263 .Some oCo math- programs,m-ﬂ o ' o
s 27:None. CLASS RECORDS. to .some extent or VISICALC
'Q3l COMPU=MARK7 . CLASSROOM MANAGER . ’ ‘
~g34 Falk's ahd van Kessel s, Grades Program marketted by
Alphatel AR
o f35 The APPLE Mark Sheet prognam as well as one developed by
@ v éne of our® students for the PET.:
: o }6 Commodore programs . from Merlln and §Eudent produced S
PR . programmes in PSSC courses.’ .. e o
e 37 ChatSWOrth Card Reader Test Scorlng Programk, SuperxP;lot L
T W records. = 2 e
oM T 39:CME (System,-; Calgary‘Board of Educatlon
S . 4l:CML,System (Calgary Board' s-management System )-“‘ L
Y0 42 COMPU MARK. glocally developed = Peters Soft Products)'

Y dds Papercllp T o , R e R
L 48y COM@U "MARK " —&Pete S Software e ' R R
"}jv-?ﬂ45 Commerclai lnstr tlonal programs, CELL DIVISION and .

© * . L MENDELIAN INHERITANCE e L
RS 47 LOTUS III. '~Mﬁim-q e T
48 Vlslcalc.;, T e e

ot

an‘?'.l e

P - . . e .
CUN T e S S




I would use if avallable. , . L
09 :HARTS @Yystem 3. _ R T Y _

18 Anythi pertlnent O R T P P
-24:as indicated above. .. T ARG S

26-4Apple/MECC, . etc.,ostuff : -Ai.‘_,ﬂlj'“fﬁ,Y;h T,
' 27:In the school. Coe R DN e
" 33:for’ 1nd1v1duallzatlon of 1nstructlon.-;ﬂ IR ‘ o
"38:Anything-. ‘ N R g .
48 A good: marks = data program. T S ”'TV;{-ﬁQ e

(xR

Other comments: iy ‘ ‘ S N T
- 04:Currently evaluating some. blologlcal systems dlSkS for
,’ p0551ble use in Sclence 11l classes. Perhaps computers
vdre’ 'the ‘answer to - individualized learning mgodes but - .
;f Subgect areas afld céncept areas will require develbpment’.: s
o of compatlble .curriculum software. Maybe this should be e,
the function of the- correspondence branch in.our SR o BT
province. -Nothing: Wlll 1nd1v1duallze 1nstructlon better_ﬂ. o
“than’ cymputers.. ¢ : SR
09:A% far: as dlagn051s and prescrlptlon goes; - t 1s process T e
- takes considerable ‘time to ‘incorporate into subroutlnes e
Avallablllty of hardware presents problems also at '
_ present.
ll An excellent way to prov1de up—to date reports of student .
» “achievement. to students. and parents ‘on ‘short: notice! . .
~, }4 Inle1duablzed learning. is a. nlce ideal, but it seems too -
-difficult ‘a goal to accompl at the present time.. The -
‘'spoken word, the’actidnhs acé& mpanylng the spoken word is.
‘-_fsahmore eff1c1ent transmltter of lnformatlon than readlng
. ‘off ‘ef print or conputer material. . I think that there
' are advaﬁtages to having classes" together.5 Each student
*- "doing their own thing at ‘their own tlme creates more R i
problems than .it solves. - o
¥5:1I am using aggomputer-controlled Laserdlsc contalnlng
materlals on. ology and. it has a- tremendous potentlal
for students. on: individual study. - S
17:We' ‘hdve used this' type of system. for- several years.
'-prlmarlly for glerical: apollcatlonee'lt Mas not been used
to further 1n@$¥;duallzed teaching. ‘
-21:I see this "admtnistrative" aspect as a loglcai for:
computer use by teachdrsx ¢ : )
22 Very few materials: avallable here and hardware
‘limitations don't help . This area has excellent o
potentlal for a significant ‘gtoup of students. T e g&
.28 :This area’ certalnly has potential .as longpras it does not Lo
. become: the ‘total- foeus of educatlon * A gpod education. : X

Y R

-

must. cater -to student 1nterests and needs‘énd not always s
- force'. theém into a mold. TEMCONL e
29 [T2" bracketed beside descrlptlon of qse }“ : ' o " RN

30:1- evaluated math- software.through the Dept: of Educatlon
* . "3l:Have used MULTIPLAN & VISICALC for marks programs..’ " o .
'a§34 The lmmedlate feedback to studentsapr0v1des motlggtlon ..-f{. W

: .Y . . . i o S ':,.1.._{..%#“" . .




. . : . y - . a . Tha e oA

. . 4

. and 1nterest in marks. . _
~3%:Ioften program.a mark“b!lculator for spec1f1c use’ rf I'm.

giving vasious percentages for dlfferent act1v1t1es.

».~4Q:Would be nice. o -
f44‘Developed a mark-book program Wthh 1s be@ng used by

myself and 3’teachers - others are plannlng to. use it
next report term.;" .

v . .

L] O
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Other Phase»I Act1v1t1es/Comments-

o _ e

‘Peacher Identlfler. ¥ -
'0000000 011111111112222222222333333333344444444445 ' Toe
;23 89012345678901234567%9012345678901234567890

Degtee of experlence T R x@ X x
2., 4.0.....2001.320...37....200..2,......7.0. 092 3 4
v o ' ' 7104 2

-Type of experlence-

......... U . UQUV.-‘-..-'.o..-......-U-.........- -
Deeiveeaeeniine Deveronnass D..... D...... ceasleaceae
2 P. P - S
‘C' M ® ® % 85 8 & 0 6 0 B 2 0 PGS G O E O S e e e e 0 C.!’mq ......... . . ~. A
\':.;oooo--l.onr --------- O-...». R I R I ] O ° ' '
N Lo .
Potential for future use; . : L . - XX
e eenee 23.3..... 2.1.,62.;0,3.;...3.?..2.....,,.;2- 012 3
o : Iy 1144
. Comments: '

- 02: ertlng Lab Chemlcal Inventory program
g 04 I don™t disagree with.the above categorles but they are
' ‘futuristic. I would be interested in knOWLng which
science tedchers in theé Edmonton System are in fact
. . involved ifi/these ‘areas, u51ng computers. Computers are
not yet a basic’ part of sciénce labs or resource centres
‘where this type of ‘use is common practice. :
09:Will use in schedullng, marks, attendance, etc., ln_ v
administration extensivé&ly the HARTS III sSystem. At
present u51ng Chatauquéa Systems which is- cumbersome and
~time consuming besides: does not do - all ‘funtions requlred
.11:If C.R.I.B: material could be avallable in a' Data Bank,
it would provide a valuable resource whlch could be - A
‘tapped almost at will. .
17 I will prepate specific programs to 51mulate or calculate
a-: speC1f1c quantlty for a math or physics class. Most of
“my Work is_done using the computer as a simulator.
) 20 lelted use in maintaining class marks records.
'f;,,u22 I have ‘been doing considerable work for the. Computer
R Technology Grioup of Alta .Ed. I also have accreditation
from CEIMA for both software and text- analy51s. With the
“"need for analy51s and the large amount of information +
products comlng out, we need . streamlined methods of
' making uses. + products available to classroom teachers.
: ~Information retrieval via. modems will be important.:
523 Personally authored programs to test student lab
calkéulations, an analysis.’ - -
2831 have ‘used the -"D.B.Master" program to keep track: of and
re-order the elementary sc1ence supplles for the school
. district.
34: Publlshlng,of school textbooks
45:["?" placed beside this sub- -section.]

-



= . ¢ . PhasevII: R S
Problem—Solving- - IR SR

eacher Identlfler ( - : ‘
0000000011111111112222222222333333333344444444445
-.12345678901234567890123456789012345678901234567890 //

. b

Degree of experlence : ' L o ~X x
'.0200001002003000200000000320030002021040111 00 001 0 1 2 3°4
. . 326 6 3 la
Type of experlence ~~h,:‘ '. .
g U UL UL UL LoDl U ;UUUU.UUU. ......
PP b JUPI o DACSTRRPR AU » DUUIN ..D..L.D... ........
Ceeeseseena BOLIP L RS A B P..+.P.....
............ PO o, P Y PP
........ QoD dieeenensenneeeslivieineadeiionessl
Potential for future wuse: ' : S ‘ ' X %
.2122321.2333232331..1.2..2302.13322233132230..22. 0 l 23

Open Responses:

I have personally used:

02:Computer Science Assignments.

10:0dessa Lake - a local hunter training program.

13:My own (generated) programs.

17:"home brew" programs and some material from MECC.

26:Various CoCo programs. '

27:0ptics, solublllty product disks avallable from ACoESS on
w8cience. - N .

28 :None . on the market at elementary ‘level. - L.

34 :ENER-CALC (prepared to my students.)
LAB ANALYZER (prepared to my students.) :
CONSERVATION OF ENERGY (prepared by Gordon Knlght)

36:Student- -produced«programs. TRS 80 programmes. :

37:MECC - Odell simulations, Volcanoes. »

39:80ftware developed by me or students. e o

42:Chem Nomenclature, Mole concept, Periodic fﬁ%leﬂReview,

'50:LOGO, Rocky's Boots, The Factory, Bank Street.Writer. -

4

I _would use if avallable S - I
12:Yes. - - e T,
17;Any good program ’ B K

18:Anything and everything. ' .

33:computer & software.

38: Anythlng. L o
49:" SchoolMasters' Mlchlgan W"ECOLOGY AST. & ARITH." and »
: "EARTH & LIFE sC. , ,

. - IR

Other comments :
4p2 Limiting factor. is knowledge off BASIC programmlng

04:Useful possible mode but some ways to go to achleve

Probably a futurlsolc appllcatlon - ‘

d ,'x.
<
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17:

s

Most students/galn some sort of problem—solv1ng “sense"- :
~when using c¢omputers. . This: seems to be in* the area of
‘learning how to program. R T ‘ o
Milliken Math' Sequences'- . e

:THe vast majority of what I have seen 1n thlS area 1s not
very interestlhg .

There is good potentlal in thls area 1f computers would
be more available -in class. :

:My ‘sons used a software program called ROBOT WARS. Wlth
this software package, they had to design thelr ownr’ robot
and compete. with others to see who could deS1gn the best
‘robot. A~ ~

This is used” most in my Phys1cs and Math 3l classes.fu
Students have studied shapes. of graphs - projectile

' motlon, orbital motion, scattering, etc. My Math 31 -

18

class uses computers the most frequently, ca: 1 hour/week
and I have 1ncorporated the use of the- computer 1nto the-
curriculum.

:These  types of things are extremely dlfflcult to program'

so that a wide variety of input to the computer will' be

. accepted;, Forvlnstance = interactlon ‘between computer

24

28"

30

and ‘'student is not often allowed on an’ open -ended basis;
he is forced to choose one ,of sevgral given answers.

I have seen several programs of this type and feel they
"have sqme use, although limited. Mastery is qulck and =
often gﬁograms do not extend far enough.

(of youf model) This area should be the flrst real thrust‘
of computers into the world of science.. :
I teach Computlng Sciences and try to get students to use

- other subject areas for their interest. 'Bécause it is a
. lst.year course students have dlffltulty doxng this. I
" may lopok at’ it again next year..

31:
34:

‘35,

4

37:

39
41:

44:

:Not sufficient:computer avallablllty or guality software.
My students have prapared a program ‘to mathematlcally
model (simulate) low-encrgy, passive-solar homes and to
-check* student calculation when checking the validity- Of "~
the assumptlons of conservatlon of mechanlcal energy and
of linear momentum en- an ‘air table.

:This could be used by the chemlstry students I have in:
computing science. I feel this is’ extremely useful as
the student" must understand the- concepts, restrictions,-
variables, ‘etc., before-s/he could program a simulation.
This use .has the Best potentlal appllcatlon. ‘Teachers’.
need to input more of thelr needs in this area to._ '
producers.’ :

tudents do thls for Specmal Pro;ects Credlt. :

. students become more computer literate I -believe’ they
'will be using and designing as. they“@ﬁrrently use fancy
calculators and we in our day udsed only slide- rules. _
Use# an on-line system with paper printout to teacher_“'
sor- 1ideas. of’ Phy51cs lO - baslcally deallng w1th .-

\uJeCtlleS : : . ‘ , o
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”*SLmulatlons.

¢.'Teacher Identlfler.'
E 000006000111111111122222222223

;123456789012345678%@123456789012345678901234567890

33333333344444444445

WX .

. Degree of experlence ' x X
"”l22I000220002221210002000121001013042042000102300 00123
o 23.913 2
v-iType of\experlence RS SO 'j/ R
- U UuU. . .UU. .Uuuuuy.. .U UUU UUUUUUUUUUU K30 § PO
~wD..s..DJ ..DD,;{..}.D.E,..' ...... 'D.D.iD.' .D.D .o
.P.....P WPP.. Pl PL Lol e Pew'PouioPiiaenn :
CC e e menieesCesonnasanseaenns CoovdoCuivimnnis i
""“"."'°"','.'°"""-""'°"-° .......... c e i ',O‘.'

.4 . . B
Potentlal for future use: . ' ' XX
1313232220332332230 23322133231033232332322323223 O'l 23

341922

d Open Responses

I have perionally used Y
01:EARTHQUAKE &

v
\

02 Created . programs for earthquake 51mulatlon, falllng

bodies, etc.
'03:Nuclear Power Plant, PLATO
. 04:TITRATION Sc1encedDemoi."'
08:VISICALC and progx m
09:MECC programs on:

s written by self, : :
‘drop; heat loss, tltratlon,,etc

Jla:Igterference .of. ‘waves;, vector addition, Rutherford

scatterlng,,orblt of a plan

17:Pr03ectlle motion SLmulatlon,vsound wave synthe51s -.-all

. have been home’ made. -

et.

18:A program wrltten by a student (and gulded by F. Jenklns) :f

- on -cons. of momenteum

22:MECC “COLLIDE" + various 51mu atlons de31gned by myself +:}J

_others.
_ 26:0dell Lake. - '
~27:Millikan's oil drop,iTltrat
' 28:A féw simplistic programs.
"31:ACCESS materials - most is

ion, Radloact1V1ty

garbage

N 33:Inclined Plane, "A" Machine, Light Waves, Thlnklng and

. Learning; from: Educatlonal.Materlals & Equlpment Co.

© .. Pelham N.Y. USA,
-34:1).  MECC CollLS1ons in l D S
. 2). ENER-CALC (created by . my
Lab Analysis (Checking:.
'3) Conservatloq of Energy’
4) .Conservation 'of Momentum
n3:35 a program for: Experlment 19
. """ . crunchint .
-36:My own software .and ' Cormg
;>37 A number of sophlstlca

frre programs by Merllﬁ

1mulatlon R
students )

4\@,. )

on egu1llor1Um for #

<. 0

N S




/(. B
G 742

51mulators.~g ) R s

,;+39 Blson, Rats,,Populatlon, Whale, Blghorn Sheep, Odell
~.v.7  Lake, .etc.

40: GENETICS (mlne), Air Table Slmulatlons, Tltratlon. j
-~ 46:ECOLOGY (Simulations; ) TRIBBLES., -
-.747 Mllllkan 's Exp, MECC dlSk Heat Lost
S would use if - avallable._ '
09:any meaningful -lab.
 18:Anything and everythlng g
‘21:? lab + demo. 51tuatlons (mlcro) partlcle animations -

_ ‘circuitsi,s B -
S22 Chemlstry —-colllslon theory + various reactlons, Phy51cs
.= almost ‘anything. ’ .

.. 24:programs as mentioned above. Many p0551ble appllcatlons. ‘
. 27:suitable programs. - '

. 31l:More’ PLATO software if enough were avallable.v

033 budget, computer, software. : :

34:Collisions. in 2-D simulation.

v

gl 35 any good . commerc1al package for 51tuat10ns ‘as the above. ‘
38 Anythlng.« - S
‘40 :Any’ otherfreasonable Slmulatlon - lelts tlme, $, . o
hardware, software. SN

‘l39 :Both. of these [a) pre lab orlentatlon and b)
'lab extension ] .

,.‘Other comments : _ L :
" :02:Useful in. teachlng the concept of ‘a million'.jusingﬁa:
... .counting .loop.) : v
- 03 Sfudents work at own pace for enrlchment N
-« 04:Have demonstrated “titratiod S1mulatlon to. lndlcate .
' endpolnt or equivalence but program used inormal solutlons
'so no.longer uséd. Totally agree with the 7 examples
used 4An explanatory notes as to what a computer could ‘
1llustrate quickly and better than I could, e. 9. sine
Twavgs. ‘Better than films where only a portion is ‘useful
and qpere access to film (bodking) is better., Deplctlon

oiﬁgotlon is valuable characterlstlc, e.g., atoms
ing,

09 Vgthlng-can replace "hands on" labs but nevertheless, the
5% computer can -affect the - "hands on" procedures. o

A

"'.4
.

"gyf‘ﬁfﬁz*‘have not kept .elaborate records of titles, rev1ewed,

iy

o .however, I do not care very much for the: Physrcs
-4

srmulatlon.; :I.have a phllosophlcal problem with, for :
example, erulatlng the Millikan Expt.  This is. probably
‘the worst use of a ‘computer in a Physics class.
Actually, I could go on and on about this! The bottom
line is that the majority ,of what I have seen in Bio. and
Physrcs would be useless g% me.

3

N

RS 14:1f the real-experlment can be. done, i.e., orl drop methoo
Coel for electron charge, a ‘simulation is not as good in

-representing the real "flavor" of the’ expgriment. If the
introduction of the computer will decrease the
iexperimental actlvrtles done by students with real

Toae
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IR equlpment, there w1ll be no ?@t 1mprovement in sc1ence

teachlng R A Y A e
. 15 There is a; 51mulatloh 351nq a nuclear reacto as well as
-3' " some chemlcal ‘Yeactors.:.. " # .

17 This' . is an. exc1t1ng area-to explore but 1t,should be used
'_ wlth'dlscgetlon i WOuld hate to .seeta “student. mlsg out -
- "% on titrations:. ust because. he computgr simulates it ]j;
©  better. The: Mulllkah Lab -is another "tab. that shouig not:
" bé'.done as*a: sxmulatlon.- Students miss.much of - the" tacit ,
L dimension of 'science educatlon when* they don't- actually ‘
I U j handle the ‘apparatus- -of sc1ent1f1c 1nVest1gatLon Lo ~_g.
£ 22:In my: opinion,. this is ofie of the most’ besieficialk. areas e
'jf. of., computer use. - The/ablllty to ‘simulate ideas. (free. jpf RS
' frbm praétlcal llmltatlons, i, e.,,frlctlon in’ Phy51cs) LS
~and the testing +. manlpulatlon of these-ldeas 1s a- gﬂ_u,g B
_ powerful tool.: - R
1;24 ems one of the more.appllcable classroom uses of the s e
Cee 3m cro. - %ome programs of.this type seem reasonébly good . '
- “”78 This is One bof the greepest potentlal areas fox computer wcic
. usé. - '
30: Good: ldea = lots of graphlcs but wben°' I ag ee (W1th " R
) compllcatedusetup use, €.g.;’ Mlllrkan s oil-drop expt. ) ‘;ti;?' ‘Q
34“In my v1ew,;thxs is the secpnd most 1mportant use o? u o
A ' computers in the schogls - after word processing..
. - 35:They arg:, deveLOplng some excellent 31mulatlons regardlng .
s .. the. reading/of scaleés,. burets,_etc ‘b as well ase Ve F‘;f‘,‘”
‘a . ¢ SBimulations- show1ng hydration, -acid- base reactlons, and. _-#yxﬁf
'?* dlffu51on & osmosisy . .These: SmelathnS are'. excellentvand .
A prOV1de ‘afy’ excellent means for the development of process S
~Tskills. DA Lﬁ ST T e
, 39*Most useful of all CAI type lor hi school use. -}fg: o
'L‘- 44 Used to- s;mulate projectlle mot;oQ . ;.';;,p'_f‘{

,.
AN
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hv Qpen Responses

~

> 12345678?01234567890123456789012345678901234567890TV

Teacher Identlfler. R ' ' R w
00000000011111111112222222222333333333344444444445

Degree of experlence' B . BN X X
1321001200001011120011000012001011103031112101000 012
. , S _ 2219 .5~
Type Of experlence°' _ :' ‘ ' Y ' o
‘bU...Us. ... 0.000. . . UU .uu. UUUUUU YU UUU. U..,,,, -
el S D e e e e DDD.D.DD....... _ ‘
Lol Pevinnnn. PPuueund.s igesiesssP.PPP.P.PP...... C e
CoovivonnioidCovinsonnasnn ?igrﬁ ..... cCiveenonn . S v
S0 JAPRNIEY e TR o TRK. SR e b e e e 0 o
Potentlal for future wuse: ' ' o ,x-fng»
21232323&1323132112 2232l 322’113121232232332 0 012 3
1102013

I have personally used - S
“03:PLATO, (PLM files), BASIC programmlng, Chemlstry (Alkene,l
'j; Alkane - ‘Smith.) N
04': HYDROCARBON NOMENCLATURE evaluated for Systems personnel

07 :Milliken Math - Sequences

] .ertten oW, - ThlS is an area I am worxlng on. - s
'15:Milliken Math. ' L N
16 Merlan - MITOSIS?‘MEIOSIS E'M E i OSMOSIS, CHEMISTRY,

LIGHT - WAVES

'fj 173 Very few - and then only ones that I have made up - for

Svery’ sped1flc appllcatlon
~18:A° program ‘on: frlctlon .1
.27 iNone, .
.28:Math Serles (SRA),,IBIS

e
.

. o

. .34:stan Smith's Organic Nomenclature

: I would use’” 1f avallable

" 21:in-all areas where repetitive practlce helps - balanc1ng

35 :programs. we' ‘ve developed- for: computlng sc1ence v

T377: :APPLE - Super Plth to make -own 1nstructlonal disks.

139: Budgie® program from Australla, Chem~program from Addlson
Wesley o ‘ .

T 41 Apple Super Pllot authorlng language,vlf'

L 42 See page- 7" (Chem nomenclature, Mole concept, Perlod1c~"

- Table revrew )
43 Aerobic’ Respkratlon, Nutrltlon‘ :
46 CELL DIVISION\ MENDELIAN INHEQITANCE

- ®

"..

. 04:0rganic nomenclature, mole: cohceptK solutlons, etc
_18 Anythlng of.good. qualJ.ty._,_-,~

'{,equatlons, refractlon, clrcults Often wherever a
formula -expresses. a relatlonshlp.

"

”[?4¢as 1nd1cated above.. Can%be gﬁed in most areas oﬁ sc1ence
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BT S

teaching. R
27:suitable‘programsn . RS,
+ 28:If suitable and well. preparéq.’ Croa e T
33:eomputer & software. = .0 e L e
- 35:any good ‘tutorials for chemistry, most are drill, & .~ -

EERSEISS A T

' QOther comments: .. e e a .

-0l:Especially at grade 7 level. . . T T R T

02:The process approach we use doeS-notgleh'”itself,té\thisv

- type of .science instr ction. . oW e

. 04:Anticipated use for Chem 20 practice with nomehclature - . | o
- but fotnd ‘weaknesses in that iso-, neo-,.and outdated . - -

',uSage”was'included;,'g liked1the-gpneration‘pf:isdmerégé‘

- Great concept! "I can’see myself in a different ‘role if~ =
. ‘this aspect of 'usage ‘catches on. but. I cannot..envisage 30. -
©7-or so terminals "per classroom due to cost invelved in- - . ..¢

~obtaining -and méintaining.equipment'required; o ’

.13:See before.the references to "PLATO-type" diskettes, -

. probably the most exciting thing I've seen for micros!
14:The programs I have Seen so far are -dreadfully boring

- because the computer has to go to the disk. tq fetch new

- ‘problems. With larger memor#es in computers in future, -

.there might be some pbssibilities.here,'but‘the micros at -
. presert are too' sloy. - A oL T
_l7:Atithe“present'time}‘I don't anticipate much use.in this:

~area. The software fthat is available is, for the most

fpf’rémedialfpurﬁpses},-y

et

ts

é

part, indppropriate and to write it myself takes too '
long. = -~ R ' o
18:Students seem to get impatient and bored easily - = -
although this is definitely a function of the program _
: qUality,[_To]keep;i;lintereéting,fetc«,,is a very’ ; L
~_ challenging task .for the programmer. - = - . = "
22{In spite of the fact that some good programs are now
- coming out, the limitations of the access to computers
, greatly hinders this application. : o T
24:Requires a sophisticated program with much branching. = . T
Not good software available yet.: ., -~ =~ - - o A
‘28:No[Suitable'tutorial”programs at the elementary level at IR
- this time - will have limited use. - Y
34:Too expensive - need several roohms full of computers.
35:Good tutorials could. be used for remedial work, absent . = -
students, - or review purposes. Since they‘are’difﬁicglt/ -
- to.write, there are few good programs available. | ' g
~:+38:1 have made a small program but I have not used it as
.. computers are not available for the science class.
- 40:Do they (Software or Prepgrams) exist? = ' o
41:Time'conSuming to develop a system satisfactory -and:
.. completed.. - o e Col _
44:T have prepared remedial work in:physics topics to be. . . =
. used by students. ..y . s . :



& n“‘ ‘ ’ S e . . L . . = . . ' .
S Teaghik Identlfler‘ L ¥ ' o
,ﬂ1'3ffg’ 00000000011111111E!2222222222333333333344444444445 S
-]'fx"frg15345678901234567890123456789012345678901234567890 e R
* - Degree of experlence -it, ool l ym XexS oo
e ~Olll30000 1. 02001001000;‘ 2022100120040000100000;f0'ly2_3 43@
- X - cen S . v - 2910 51 1
' -Tg’TypSBof‘%iperlence' " e SRR e '
ORI U U..U.;...UU UuuU. UU UU-w'.Uwﬂ...@
B 3 ..-'.a# 2q S %. ...... ey eaDesd v o D,P R
’9 @, o..,.P.-._ ..... P.P ..... _— L F
: .C.. teeesCuiCiiiienvananedovenesanesCiueinenives R
........ oo
Pbtential for: future usery. 2 X x
1112321 232 121020 213112111212l0110322010 2. L10.06°1 2 3
L L o o N © 71813 4
. »._‘Open Responses ' h .'~ o T S R
SR havenpersonally used . s T
' 02:BUNAR LANDER, ARTILLERY .+ = .= ‘
-03: :PLATO - - 'English programs such as HANGMAN Nuclear
. Reactor. s ‘
R '104 Assorted word games and graphlcs games such as BRIGKOUT*
% " - 05:0DELL LAKE&(speCLes of fish in a lake - fogd web chaln )
: ©. 08:Self written. - - .
: 10z copied disks, sources unknOWn but Trajectorles, w
;L Battleshlp, etc. " B
"17:None. (I have plagéd w1th a few but am’ not very
.+ -enthusiastic about this). S
o 18: Trajectory ‘program.
21 Learn to type games . L - L
" . .27:None. . Lo L Y
31 :MECC. ~ (Math) . ' - ‘ ‘
35:A, titration and namlng of elements based(on tlme
s .39 Can't remember title. :
L 44 Commodore user flle games-(gg:rSnoopyAMath.)- ‘

'QI would use 1f avallable
1l0:Chessw. -
‘11:A-game on Pollutlon or Env1ronmental Management
- 18:Anything of ‘good: quallty
.21:Almost anything that presents this process well
27:in"tHeé fields to ‘motivate students.
28:1It would depend ‘on the degree of gamingy
3l:am not aware- of endugh quallty materl
36:Merlin materials. ’
-'38 Anythlng.u '

‘~Other comments..u




QQZ (See . above, (tutorial) S - ’ L , i'

Vldeo arcades an

“itts possmblet at some programs may be classroom

, adaptable. *. . .';e‘t.:§r,
- 713:I dislike the notlon of W1nn1ng ‘in a‘ computer lesson - B

‘one of the worst I have seen (sorry - title is gone!).
'1nvolved a math: routlne, the object of which was to.
‘answer a. vgriety of ques ons: and - so'"shoot ‘down". the
monster.d ending upon . ;& _..The group-: to which thls was .
" being demonstrated ‘had an 1nterest1ng ‘reaction: they made
deliberate errors to- see what would happen when the
"monster" got you' '

‘,215 :Thére ‘are certain typlng programs llk MASTER TYPE whlch

use this’ format.:

home computers do. an.excellent jOb but

24: irobably ‘would - only’ teach small concepts at a tlm. Good-i'.--f

261
- '28:Most programs “of this nature over empha51ze the gamlng at,,

. 30:Games packayes. have some

¥ general science: classes."

ave. 2. programs "published in BASIC.v Hst L ?"

lue: when lntrodu01ng students
to current softyare capab¥lities. - ... file handllng will .
be considered for.student use & an lntrqﬁuctlon to them
worklng & writing. th&ir own..

33 I don't think tHis is a .good ‘use ‘of computer glven the
limited time to cover course: content. : :

44 Prepared several game/remedlal programs to a551st my son’
in junior . hlgh math, Spelllng, and language arts.

A

' - the expense of the" conte&



. Drlll and-Practlce.l O

leeacher Identrgler." - ' o o
. OOdOOOOOOllllllllllZ222222222333333333344444444445
1 12345678901234567890123456789012345678901234567890

. Wy
Degree of experlence.'.- Lo goo - X
-00203012211110211100 00001111211001130433112004002 -0
: . 18

.

X
1
8

\INDC
-bw

- . 1
vIVType of experlence°;,' : S ' o L
U U uuuu...U. UUUU.;;..- . :1_ e

'iﬁ?-f P tent1a1 forgg. vf Jusi g Cx X x

25232222 22 113r}~ oL 22&3031 33332222 310. 0 1%2 3 . |
L T . 2101813, - ¥

Open Responses I : ' . '

1 have peLSOnally used : ' N ' Y

" 03:Iohic g nclature. programh PLATOgChemlstry‘ Organlc

.. Chemistry (Stan Smlth )

05 Milliken Math. : Co L o . L
. 06:MECC . Teacher Utlllty o v . e : .
‘07:Milliken Math- Sequences. UL RN e

. 08:Selfwritten, &ERAPHIM disks. St

-09:Cannot recall programs R "

- 10: ‘Basic, programming skills to encourage students ko program .p;;w
: their own" program to, solve a ‘'variety .of math: ‘problems. v
11:Drill and Practlse Program developed for EdInd496

2

“15:Milliken Math. LA
16:E.M.E. --CHEMISTRY, CHEMICAL SYMBOLS.,f';'tg S e S
17:A number of MECC mathematlcs»packages (Equatlons, etc ) e
18:Trajectory problems, constant acgel. problems.. . R

27 Nomenclature, optics . - locatlng p051t;on of an 1mage 1n ’
" mirrors ‘& Jlenses. ‘

28:Math programs. =~ '

29:A chem elements & symbols prog that I wrgte

S

31:PLATO - Mechanics = - T T,
35:several by Paul Cauchon that students have typed in and I
.~ have modified. ,~_ . o ) . e
, 36: Merlin software. . P f].-‘cn; mg.“,vﬂ}" 5 -
,fg' 37:Mjliken, APPLE Super Filot. .. -~ < S
- ~39:Author- developed programs, drlll on Chem Namlng (Addison . -
: Wesley )y v B
46 :Chemical - Nomenclature Organlc and. Inorgasl

41 Home—made tallored tc student requlrements i

42:See .page.7 " (Chem nomenclature, Mole concept Perlodlc
table rev1ew ) A ‘ _ . y ST
‘43:Chem drill. T C B SR R
,47 Chemical Vomenclature (inerdanic .and. orgdaic.) - - S
U S e e . ‘ S

LR

T e



e v S S ':‘.
' LI would use: 1f avallable. L Loﬁﬁﬂj;‘;‘v.ﬁﬂj" ;-Q“gj,‘«;-fjng ‘
o+ 04 3Stoichiometry { N S R T E N
s Nv” ;ll :Milliken Matna nen o j w~'“”.“N&<;'wv*”',1a Lo ™
N o 18 Anythlng.f - SRR ; v LT jo
- ;v@ﬁ} 24 :Has 'many" appl;catlons especially for mhterxal to be o
AR ‘“memornzed" ‘*’ ~ Lo ‘ PR

;27:in’ the" reSpectlv;'
S 28 Tf it matches fe
#;4_~ _ . 33:cofiputers: & software.. o

- -35: prbgrams’Whlch‘randomly generatg questlons in: chemlstry"
) N 3&;Anyth1ng ‘g(,;' -, . . W 4T
V ; B 0 W SN i
' ' Othe;_gomments.~]w,¢_ﬁ1ﬁ *:'- ; =
; _‘_’;;-;, *01 Periodic,Table. . ', UL T L
;%;g 04 Gseful. 90551b111ty for studenbs requlrlng.xéhedlal L
S practlse.‘ oo SRR
A QGtQuestlons for the drlll practlce pgogram flle ‘in- the 'q];.,,-
e ‘program are entered by the teacher: " By ChR
R 09 I would ‘not use drill Aand- pract)se in my. areag as much as
" I ‘would llke to see 1t used in Math 15, 25, and 13 : “4_.',ﬁ14
ll Students who experlenced someé* dlfflcukgy W;th baSlc‘ﬁ,aT. S
e 423”*~openations of whole numbers ‘showed conSiderable., P
IR S ~1mprOVement when placed-on computers twd or three : o
- _\(t-f ‘sessions FThlS was limited, by ‘thee short: perlod of- tlme'~~',_
“V AN in which a computer was- avallable to my: class. a<;n, Aﬁ'»@w'-
' -':\¢3-Aga1n4 thé: majorlty I have seén: are’. Very paori . e el
f.&"~l4 Anythlng I have:seen. sg@ Fdr in“this area: ‘ha's: been B Qf

Lo supxemely borlng and. dées lltthe the- pencrl and paper.V
J}?ﬁga does not. do¥riore eff1c1ently SR 0y *P}au B 3
T -jl7 :This - has- sonie’ definite benefits élthough 1 am not awarxe - -

o Sl AE, many programs that would: flt 1nto the shbject/grade K

Mo &eVels at.which |I' need, them.! -mt- w T o _f;

*'fu18 gaif; "kids seem to be'guickly bored wlth thls.; S L
21:Sub concept of tutorial" See’p. 9. . Thls is gd&ng ‘to be

el extremely valuable for 1nd1deua1421ng 1qstructlon
L 223 See comments: abovk;. (tutorlal )‘ o ke
- 281Good for remedlatlon. e R PN I L

..30:I-.can see:the use:from. my:. eXperlence in, Edmonton at thefg;f"

oL Clearfhg ‘House for. Mathematlcs;'ﬂ,. Lo
" 35:We've recently bought an Apple in bur department and hawe Tl

-y; “built-a ¢art thh a large screen S0° that 1t can be nsed

S 1 in- 1ndlv1dual claserOms.‘ We plan to uSe programw tOLi}‘

w0 7 . the: abqve. ST 3 : SPUEEY

‘ J ‘44:See comment, on. preV1ous page. (Ptepared seve*aL'#Tv P

s 7. game/remedial programs. %o assist’ my son 1n‘~4nlor high{ *—

Lo . math, spelling, and language arts. - A

& ' 47:Have writter: drlll & practlcenprog;ams fq.;Chem lO :
S edursels D TNt R
S P S B R T T NI S ffuﬂ

o+
41
»



Electronlc Chalkboard/Calculator-Ag'

Teacher Identlfler.,_ ‘ S O PR
00000000011111111112222222222333333333344444444445"

12345678901234567890123456789012345678901234567890

. Degree “of exper;ence, c - N

!&4 000000010100120l320001000101030010101020000000100

: o 333 3 20
‘ Type of experlence ,.-“‘ ST SRR S FERR <
e eevaUl LU UUS . UUU u. UU u. UUU..;;;;,U:;i_,,
oo, D, .u.D}Dg.;.}D. S it R AT
.......... P.P...P.PPPIu, .y ......P..;.;....;;....
- Sa.e o e 8 0 _;;",_o.:o - o\.." . i st e o8 0w s o s o 0 o o o0 .C ----- :w e -C l
i - * .O .Oo’ .......... - 4,9. 0 0 6.0 0 0.0 % e ; oo 4. e 0 s.v o e
- ’qu; Potentlal fog future use..j"ﬁ ’ S '
.lw}”u.‘:z 112322 31 33222..322112312 00303113212 0 1. 211

v, .

Opén Responsesiw

I have personal;ylused.teb

08 1:Self tten. - - L e T ‘
lO Soundgaphlcsr motion, graphlcs to demonstrate types of
. progr which students ‘could de51gn S SRR

l3 Titles gonel el ‘gw_;p

14:Geometry of refractlon Lol ' .

lG”ThlS ‘method as®a chalkboard appllcatlon - student notes

- and . example.n;*-’

‘17:Polygraph (MECC) as. Well as spec1f1c home made programs

18 Home: made ogms on. plottlng functlons-(quadratlcs) and

,U_j comparlng results - . S

B -'22 ‘various: noncommerc1al programs f? e ~;4“ -I,u .
'-y27 Nonéd: - . U e

.. 353 Wlll uge, prbgrams that We have & ones that we ve: ordered
o374 multlmedla video disk system T, A

17 39:Milikeén 01l“droplet.,.‘gg:.11A Lo -}ﬁ ;‘
4T Graéhs.ﬁ ' s SN R

‘L would use if’ avallable,ﬂqpﬂfgff e
P18 Anythln -Of . good quallty S R
/. 27:in!the . school ; T B ,
283 It WQuld have llmlted use atoan elementary level .8
3080, 0 Ploty ‘Graphing. Package R .,,:4
33:computer & software.’. Lo L :

. ”f35 Seyeral commércial - programs that are recently avallable
‘ -.338 Ahyth”ngrjv,_-g.‘ L e B IR . :

. 's;': : . S .
ﬂfOther comments P B TR LR AR . T ’
‘0l:Saves' use of blackboard better than ove&head L

j"03 Perhaps with a ' word- processor o S s
*2-04 Not too many’ mobile computers‘avallable for classtoom
use What Reloy more overhead’, ThlS would be a Xerox» .

G

" ’..\.a' ‘
EERETANN N
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>

replacement but readlng the .print from a.- screen would,not
‘improve student negatlve response towards printed-
ianformatlon but -may: force them to reag before they can
proceed. .
13 Again, I- would not llke‘to see a computer replace a- Chlld
~.looking" through a mlcfdscope —-.at least at. this. time% -

14:This areais within t¥e potential of the present micro ,_f!f'h’f

and - teachers should Jorganize- o get. gore’ aCthlty
generatlng programs,fsharlng programs, and ideas in
;' .design-and usﬁ‘of sub- progrqms.r, ’ ;
17:For my Math 31 class, this’ s ‘an 1mportant appllcatlon.
~We often explore more. compllcéted problems because of
this. I have found that ‘the ‘micro has. added an. lmportant
‘dimension to this course in partlcular.v ‘
l8 Find the animated dlsplays, and computatlonal aids to be
Gnost useful.” Taklng notes, frdm a’ monltor is iﬂ@aln and

°‘ generates eyestraln._ . -

21:A "smart" overhead? : Great!. But Requlres a 1arge screen
technology for in-class work.

"22:This is closely related to other areas in which I, am both
interested - a\a‘actlve in. I 1ntend to do more in the
future.

24:Don't really apprec1ate thlS use as I -haven't seen
programs and have, doubts of its efficiency.

29:1 don't have a computer to use.in my classroom.

30: Plottlngxfunctlons in Math 3L - graphlng sectlons max &
‘min.

35:Stan. Smlth is ‘the author of several chemistry programs
available for PLATO and APPLE that are excellent.

37:Really neat but far too expen51ve for ¢lassroom use€.

47:Used to 1llustrate effective of chanQ1ng)var1ables 1A
trlg equatlons and conics. : - .

N - . S



cest L e e R Ca e zar
LaboratorylInstruhehtationf;. '
i _.Teacher Identlfler-i : B -
”’7;00000000011111111112222222222333333333344444444445
'12345678901234567890123456789012345678901234567890
AL ”_Degree of experlence : ' ‘ X
s ”0000000010001000100000000110021000012000000000100. 01234
s ’ - , 3998 2.0 0°
, . ,’.Type of experlence“ e ™ S - -
L eeeva Ul iU e ULLLUULLLUUUL LU
S i e e weDev D vi s DD e e »
...... T - - S P P
* » 50 e " 0 8 s o0 '3 . '- ¢ 8 e 0 s . “‘.'- ............... 'v, ....... .- .
........... 0.,..........."'........................O. 3
v,' _ (&)
B Potentaal for future uses . x X X
§ _l212].3211030 2‘33 22201023130 33230312 21.2. 2.0. 0123
, . _ 7101311
'Open Responses. . . . ’ _
e ) ’ . R S »
I have personally used: N ‘ ’
» o 17:Some simple graphing. or lab analy51s programs (home
R - made). .Other than that, nothing. _
22:(For analysis and display) - my .own material plLS A
- colleagues'. . @ : -
27:Titration, Energy ‘calculation.
36 :Merlin Software. ' ‘ N
4 37:APL and otherégireét.on line data input/analysis = - 5o
Af} . unlvera;ty un rgrad teachlng angl research programs.,‘®
. 5 : ;
N I would, use if available: ' b o ”

17:There are a good: number of ther, frequency counter,
etc., .intérfaces thht Would be of *very Peal béneflt in
.. .~ thePhysics+ labt e : , ,
"~ 18:Anything of good qualltv : o ‘ A2
19:THE TEACHER'S MARKSHEET by Harvey Browu - Apple II or I1E
(c) 1982 by Spirit River S D. #47 .
27:in- the school. . R
.33:computetr & software. -
' 34:Connectioén to-a photometer for check*ng concentrations.
: Connection to a pH-meter .fqr display.
35:programs ‘for pH meter, spectrophetometer, if_APPLE
compatiblev , .
38: Anythlng : ) . o '

. ..  Other comments .
; ~~ 0l:Hopefully in future C ' '
. 04:Useful possibility if programs available for this
lm purpose. Universikty and NAIT labs will probably get lnto
sk thls aspect before high school labs do so.
‘InStrumentation fairly limited in,high school. '
09: ;}have used this type.of program at university, however

-
Lo [ LT
R
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1’4

17

18:
221

24:

C 260
28
30

35:

‘ éﬁ{/

software for the classroom, . at least for my part, 1s not
dfailable as far as I know. ' - - : U
Again, in Physics I-haye seen routlnes which allow G
analysis of an experiment on an air track (accelerated
motion, say) - I feel the tnitial "hands-on lab: experlence

to'be superior to a. computer analysrs.. However, I should

" like to see routine’ in the other sclences so that I may
then frame an opinion. - ,
:This seems an exciting area but may prove: to be too
complex o come into wid®spread use by all teachers. My
hobby ang interest is electronlcs,,yet the complex1ty
gives me difficulties. S

‘I seé this as a. very important role for the mlcrocompuSErg
and an area that "I look forward to with exc1tement At -

the present time, such-interfacing still-seems quxte
expensive ‘'which is a drawback for our schbol.

Sounds great Ve but expensrve' - : -
NB. Rate = 0 for in érfaces,.Rate = 3 for analysis and -
display.. Except for the remote sensing aspect, 1 have' -
been u51ng computers for gnany years: to analyze 'and :
display lab results either for my marking or for students
checklng (verification). I. 1ntend to do more in this
area in the future.

Very expensive. Most labs at the hlgh school level do
not need the soph;stlcatlon ‘available with computers.
Most labs arg qualitative rather tha® guantitative. ,.
:Time constraﬁ\is prevent my going®into this much as a
designer; budget constraints prevent purchase

‘This would have: greater application as the grade level
‘increased. '

We have hot: used, any of the above in’ my classroom. - But I

have & d sdme . work at the U of C on writing & bulldlng
interfaces for a 8095 CPU. I like the 1dea but it is
very time consuming. | :

One of the problems we've encountered is that no one
seems to know anythirfg about interf¥ces for lab

equipment . _Eventually I hope thrs w1ll be rectlfled

e
V

-~
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Othgg Phase II Act1v1t1es/Comments-

‘Teacher Idéntlfler .tb‘ RN "‘*":' ‘ :
00000000011111111112222222222333333333344444444445
12345678901234567890123456789012345678901234567890

:,«.- . : - A
Degree qﬁ experlence. S ' S o fX‘x.X' =
..... ...,...0.;0....00...0...;2;;;1J.0.f33..0;.;.}0. 01 2 4
Type of experlence" o - L
) T e i Ueeivnnnn 1 S
P N T AR T IR s B e
...... O T Tr T UL T RS R 4 - SRR eoe
............. .A........‘...-..C.....:'!'-.C..:'......'..._"." N
} . sedrseesenisadiasesed i ares e we e e ee e 0.
Potential for future use: e x X
. 213220‘1 0123
: , g o . A C . : , 3 l

» 12
* Comments: ' : :
~0l: Teachlng instrument as above 1& avallable for full tlme
. use.in the classroom.
04:Graphics programming . 1ntroduced in Sc1ence 21 Compgter
- Literacy module as: well as program development on
computer. usage using-as computer. e

20 I have not had opportun*ty to explore the potentlals nor.
‘my involvement in -this area as yet..

22:Classroom 51mu1atlon and lab appllcatlons are the two. b1g
‘areas for'me at the pr ent’ time. I really cannot :

- . foresee exten51ve ‘use ‘the other areas in the phase in
the near future. ~Other than record keeplng, these 2
areas . 'seem to "gtab" people $he most.

'28:There is very: llttle courseware on the market for
elementary science. None has yet been approved by the

; . provincial.ClearingHouse. C

29:1 have prepared extensive notes on MAGIC WINDOW (a word :
processing prog); - with the help.of 2 students. ‘(one
student & I) presented a werd processing ‘workshop to the
Engllsh 30 (top) class. I will be giving® a workshOp to

kop Phy 10 class next week (Mar 84.)

’ . 34: The simulation part should be broken into two categorles,
3 l. modelling. - , S .
2. checking complex calculation. . . . s .

40'Teach1ng Word- Pro and nager Data Systeﬁg to Small 4s of'
students in Speclal Pr jects (Work Exp. ) '



T '.q S .

o Test Pro&pctlon-ffé

‘@Teachen Identlfler-:»'T*‘ G
. "0000000001111111111222?% 2
' ﬁ12345678901234567890123455.”Tf

S v . 4| s . - A ATe. : T
R e T T

‘lDegree of exper1ence~

o S Tl al - X: X X x
'.;22431113300000%}40202301020232300433203!f221331301 01234
| | - S 14 91212’3{»'
'Type of experlence e & : "
. .UuU.UU. UU ...... UUU . U Uy. U UUU UUU UUUUUU UUU UUUU
. u..D.uDisi.eDDu.euwDiseeias..i.D.DDD.Du. D, 0.
. “P..P. P';ff¥..Pﬁ...,P4,.P..;....PP PP.....B. - ... °
Ciw oo Q0 . .C..' .......... C Civeoenen ]
Ouevennn QO pjee o v e e fee e e e e e e 0.
= Potentlal for'future use:’ . = * o T x X e
' 3333 3330332232313 23332233322233 3232. 3332333 1.0 X% 2°3-
- Cw . e 1 21228
Open Response o fgi';n” S . _ -
L 9 . . . . . o
"I have:, personally,g:sed . L . ®
01:APPLE WRITER W@~ - - P - g

 02:MAGIC WINDOW, BANK STREET WRITER
©.04:All our Chem exams are retrleved from EPSB ltem bank.
05: Have. seern eand used IBIS ‘at a workshOp Have trxed very
o “shmple questions. -
. " '06¢MECC Tedcher: Utllltles - Test Geqerator x -
e 07:1 ‘have used -the  MECC Utllltles #l dlskette to prepare a.
' _ qguple of tests.this year.
- D8 : DBMS, .Word Processor, S€lf. wrltren generatqr pngram.
09:Teacher Utility from MECC :
" 14:SUPER-TEXT. . : - :
lS My own materials created on a ‘word.. processor as well as a
vKoala Pad: or Grdphics Tablet.
16 1.B.1%S. - Dr. Petryk's programag
{u¢i7 :SUPER TEXT. ) o
'19:TEACHER UTILITY, M.E: c C. SRR ‘
21%EPSD Item banks. ° o o
22:variou$ word processoLs & my ogn programs
24 :CUE-MATH from Calgary Public. £
26:VIP WRITER QUIZMASTER (for CoCo) my own programs
27:None. '
28 : APPLE WRITER II(E) and the MECC - Test Generator
29:a and ‘i (above) [manual storage and retrleval of test
material.]. :
31:APPLE- WRITER, HOMEWORD, BANK STREET. WRITER :
" 34:Super-Text and Gutenberg word-processing programsv ;;n-u~
35:Word Processing and programs designed by others forw 3
, multlple choice ‘and problem generators.
37 ‘APPLE WRITER, BANK STREET WRITER, SUPER PILOT to prepare

dy

S e




. . : . » p .
te: notes.y SR L e T
39:CML A CLAS, DATA FACTORY MAGIC WINDOW II.‘VH
AO:UseJ; 'Pro for my own), exam constructlon, storage,
and Calgary Publlc is worklng on’ thls area
forpsc1ences. e _ o <.g“
- 41:CML lgary Board's) "- ' B
42:CML jpoard. of Ed - Prog Evaluatlon Dept - Test
, 1tem’ba D : : ,

45 Olympla Wora Processor and Apple IIe - Word Juggler. _
- 47:a) [store.and: retrieve]. and i) {visual search and revise] -~
.above, personally: w1th PFS and Applewrlter and Central
. EPSB services. . . : :

48: Apple erter, Creat ‘a Test

'I would use if- avallable.' :

- 09:Any program whlch w1ll enable the 1ncorporatlon of

. diagrams. - ,

2lranything that. I cdﬂTa’qust - i.e. = well rev1sed items-

S0 +/0 templates.

22:a mblnatlon data base/word processor for
objectlve based test items."

'24:Test banks in Chem. ,. BlO. as they become avallable (soon)- o

from Calgary Public.
26:others of this type on dlSC.\
27: feasrblllt is in the school system. PEETIR : -
29: I cofild find the tlme item b. (above) [generation using
‘template. ) t ' .
33:computer & software.
- 43:random selection of 1tems e
48: Data base..v S A ' - I
_ . .- . -
Other comments.< , R : ,
01:Would use frequently ¢ ‘ Sl
02:Can crea®e test banks. Thls usage encourages . o
~. . modification of-faulty' test items.with minimal effort.
'03‘Sse computer as a word processor for test’ construction.
I think thlS is a very lmportant ‘(most important?) use of
computers : schools today.  Would be good if a 51ngle
school could’ o] @ bank themselves.v Questlons are
“better [than full tests.] :
04:Easiest to sell-and use: but cestly to produce.
09:In Chemistry, problem arises with-.se of capltals and
Subscripts. Have used computer - exten51vely -in phy51cs..
14:Who w1ll organize such a question bank?¥ The only
realistic way for this sort of use is a central source -
that puts items on disk or a large central computer and
‘modem arrangement to download items.

" 17:A boont! I- use the word processor a great deal to prepare

tests, quiz - to-keep a bank of project topics," etc.  (My
Students are starting to use. word processors as well.) .
It is very- uséful to give pretest - posttest, "and retests.
- something I was less w1lllng to do before usrng the ’
: word processor. : e : :



o 'q‘,’

7 18 Most of these T haVe seen tend to: be 1dent1cal questlons

¢ .- but difféfent numbers. ‘A drag.for many students.
'20:Consider ‘using. Gutenberg 1n test 1tem compllatldn.

4. (Future prospect.) . "{

‘*tx

26 :Really made my job easier here. . T have.a databank of
abopt. 200 (?): questions in G8: Sc;ence ;.,r- . e

L)

28 +This will enable banks of valld questlons ‘on toplcs to be:

developed

293Almost all my tests are stored on word processor dlsks.; B

I don't ‘use item banks.

f3o :The use of CUE. Math on the Deck erter. A test bank of

... questiens prov1ded by the- ‘Public :8chool Board.,,.

~3l:sécretary puts’ all my current tests,'outllnes, on

Commodore & IBM files. I personally use APPLE WRITERS&

:34 We -have. two:years x l/2 day secretary worth of tests onV
flle for use. . Many are run on.ditto sténcils produced by:

the computer printer. Rev151ng tests arid: ¢reating
paralle ‘forms (with new numbers in the problems) is
important to increasing the quality of evaluation.,

.3&-1 would. llke ‘to see test -banks avallable for ALCHBM,

blology & phy5105. ngbt now I'm doxng my own input of -
questlons but ‘it is a waste: of time. ‘School boards .or =
.the Dept. of Ed. need to colléct, organize and develop
test banks, . problem generators, etc: »

38 ‘I-am in the process of. obtaining a program to use as test

- item bank.-.maybe Qulckflle IIe.

44 ;See comments:’ on - .page. 9. [Tutorlal'and Gamlng ]

45 A great way to do tests - can change them ea51ly

|~~‘ AY

e

a.
v

s



\ ) oW '."'.' ) 55‘6
R Test Scorlng L @wﬁiﬂi?x:t'fﬁ {([:?ﬂ ,Lﬁ » Sfr ‘ .
-'”)Teacher Identlfler IR ' ‘ 4 " e
‘0000000001llllLllllZZ22222222333333333344444444445 .?"_}3:”
;12345678901234567890123456789012345678901234557890 e
“3 Degree_of experlence S " . ' T A "Xka;* :
'_”00023000OOOOOOllOOOOOIOOOlO2030000112011001200100._Ofl 2;3P4
R S . S .,(f\w 3310 4 20
"f-,eg<ﬁType of experlenceyyr:; St "{:f;ﬁ"\t Ty
BRI ' e R
- .- ) .
3 p Tl
;f‘i“fh“tPotentlal for future uses: ST ‘ L XL
“Eﬁh"ﬂ: 32223336?1323232 232 2022”3322,2302 231231122 321@ 012 3.,
Gt L . v oo e A 3052114 e
ST Open Responses T L : '- N ..‘ . .:"'v"‘. ’PJJ_ " '_" <o .
.. I have personally used IR E L IR

S 04 Perlodlcally,_our'exams a&e sent to EPSB‘for analy51s e
o .. 05.:(Name- ‘unknown ) programféame ‘on’ a dlsk and is used w1th o

© V.. 7 the'card”’ reader.. _ dbv E : Ly ”V,';

oy 163 T1.B: T. Sl : D '
~..22:EPSB" serv1ces.v-f - f,fjpw : B R
CaTmnel oo DT S e
o281 MECC Test Generator for. on screen neview only "f'yt*.‘
.-30:Marks program. e .
85 Have\access to programs that need to'be ﬁeflned for our -

purposes L ‘:”w L /V_

o . 37:Chatsworth’ Data program& Super PllOt : “# o
.+ 43:Test Scoring. .. R T I
_44 Calgary Brd of Ed: system w1de exams at grade 12 o

ER would use 1f avallable R R NN g~y_;w-'
J18:Anything of good quality. ™ - = - L e e
124:in much of my testing. a - PR R
27:software and card reader are avallable s _,,,;'

:Yes for ‘part of my testing.. o
. 29'A mul choice. scoring machlne gnhd test analySLS program.
. 33€computer & software. : '
35:Short. quizzes for: lnd1v1duallzatlon purpdses where-- S
computer marks the studentfas he does .the guiz. ‘We've: ; -
developed a couple for- computlng sc1ence ‘on an B ST
experlmental ba51s

' Other ‘comment's : S e g-““ L : L/:..,-'pw EER
2 - 0l¢Save: marking time ‘ e

04: Avallable through EPSB but how many teachers use it?;
09: Optlcal reader or student input ot,responses ‘could bei T
-accompllshed however lf onky l termlnal is. avallable, 1t

Lt



Y

B U TR A SRR -V R

13 tlme consumlng.

14 iTo ‘give a ‘test on comﬁuter would requlre a large number

.of termlnals ‘for which" we . do hot “see 'the. budget or

vphySJ.cal spaCe in the near future.. The organlzatlon

"problens . ‘also seem Very 1arge.~,'

‘flS Due to ‘lack.of approprlate software and 1nadequate

f:20 This - is somethlng T am. consxderlng.; v ' L
”_;24 Great to have individual tests for each: student. Cduld'

-

'Zslh

automated system, thls ls not belng used llke lt could
e. : SR

‘give tests as student. finishes. concepts.~ Easmer testlng
of students”absent for normal test sitting. = -
‘te ‘to lock my " computer up w1th One student.: Poor usegi

S

of a ‘v mited - resource. .
30 The S

ool has an optlcal marker for multlple ch01ce l,fﬁ‘
questlons.‘b' o

31 Scoring machlne is presently belng lnstalled i S
38 :1 am making. tests which I'wgll use. . - = op oo T
407 Only as ‘a. subject in fleld testing for exah. items that

wille eventually be avallable to all Calgary Teachers.ﬁgﬂ-h



3"[Test Records and Determlnatlon of Course Marks-*'

;Teacher Identlf-er-f Wh"= el T '/‘T‘ ks ‘
a00000000011111111112222222222333333333344444444445

'5_-12345678901234567890123456789012345678901234567890

;,Type of experlence,,ﬁﬁ
.+ guuuguuuguy.

“Degree of experlence-ff . .o ' BN f'x X
43443133310130410401243132233330232110143200043301 01 2
B s : 0:6

b S
'lOl 6.8

l

,,,,,,

lUUUUUUUUUUUU UU..

.UY. 0. UL UUUUNr R
P - ' D.. T

DiDeialDilh .
© P.P.P. PP..,; .
cce.c.c.

' ’ » : F‘(. ) i & ‘ ) " -. ,~>. ., : :‘ .‘-- e b "‘
Potentlal for’ futﬁretuse - W “ > t e L

65,33333333313332 2338332/ 33333;33»¢3L$33312y3,q 01,2 :
. <Open Responses f%# v"‘ﬁ-é- B SR AL e e
= Lo ;éf; A *
RS have personally used i f B .
.- OL:MARK MAINTENANCE , ..+ & . ‘
. 02:CLASS RECORDS " (Alphatel) :

03:Author. of CLASS RECORDS. (and future vers;ons );hfff* L

" . 04YALPHATEL Marks Recor%é S S T

.05 Alphatel - Marks Mas r ¢7fse,-‘ Lo T e

. 06:ROSTER . . . ,';~ﬁ”J3V i‘,f‘jvg7“ Uy

.07:d) "Alphatel "APPLE MANAGER" and <~ . - SEETEE NEY

e . b) ."THE CLASS :MANAGER"' (Merlan Sc1ent1f1c Ltd D e

Y- 08:VISICALC,. Self authoreg el R SRERIRTI

«7709 Marksheet locally and ¥rom Grande Pralrle, sameﬂ X ,g-.i

R Marksheet., And - Gov t result program.~ P i

© " '10:GRADE BOOK. . - : . B SR
15: VISICALC, CLASS RECORDS, and some home made programs R R
‘16:Merlan.- CLASSROOM MANAGER.- - = = . Y DRI A

18:"CLASS  RECORDS" - ‘Mike: Falk ~'ur'.; “." T .f _'
. ..20:CLASS 'RECORDS (Alphatel) 5'3~5*::'ﬁ" ' M
"21:CLASS'RECORDS Sy Lo - L
‘- 2%2:a. "wonderful, hlghly~accla1med" product - CLASS RECORBS 5

'Lﬁ‘*f23 personal- "GRADES PROGRAM"'reVLSed f om Publlc Domain v*.f-z§f

..~ Program. S . - R o g
- 24:a marks manager SRR o .;f’; , ;-", e e,
-25:Alphatel. Lo S
.26 :Tom Mix's TDB (for COCO ) _— R R .-
. 27:VISIEALC, CLASS RECORD. “_‘; R B S
'28:My own program. . SEVEEE ‘»h,g";;ﬂ,_@rp, R SRR

Y

29 Alphatel CLASS. RECORDS

~ 31:COMPU MARKS, CLASS RECORDS, MUL“IPLAN VISICALE. s
© .33:Name unknown. or. locally produced —‘I ve used several For L
" -Apple & IBM. - ,”\_Y T . B
.- 34:Falk/van’ Kessel Grades Program.‘, ' ’ L B SRA
B '35 Student developed program for PET and the APPLE program~ L
; S i
: ‘ v L



[
STy,

 37:I have

, , BT PN
Both are dequate for my use. . . _
gﬁénuated several programs w1th thlS feature._
.38: CLASS R RDS - MARKSHQETu VISICALC. . “Q~ B
-39:SRA Math. o Lo Lo o
.‘40:Manager Data Base for CBM 8032 whlch we modlfy for thevf
constructlon of student reports on a. local ba51s within®
‘the'science dept.. S .
4l CML .Records . System.‘ o ' L _;,C) S ‘;n_~
42z : COMPUMARK and SAITS"' RECORDS I - S
“47:Class’ Manager.-,. : B S -
- 48: VlSlcalC ‘ i} B

«

I would use 1f avallable

118 An exceéllent use "for. computers ’ Allows ‘many optlonsf’

:09:any program which would be easxly acces51ble and useable

'T 24:a marks manager .

27:in’ this field. ' - o T s
28:Yes. - o - .
~ 33icomputer & software

»
o

Other commentS'

el e ’

" O0l:Record of class marks; year and term marks,vus1ng npw

04 This program was locally generated and available.
Already exists, easy to use, cheap and effective. ]

07 I have modified the "Class Manager to suit the needs of =
‘ISchool]'s -teachers. - :

09 Implementlng HARTS III to monltor marks, prlnt Alta

¢ Results statements, and teacher's markbook.

15 ThlS is an excellent mechanism,. f&{ introducing teachers
‘to the computer. It is best to start with. a menu- arlven.
_program. and then advance to more ~complex programs like.
VISICALC. : p'f i,

tedlous when marks were computed using pencil and pape
21:Very de51reable from classroom teacher's p01nt of viewi
22 :This seems to be'a popular item and I am in the process
" .of expanding computer- use in this area.

—23 :I keep all my marks by Apple comphters
- 24:Works well.

. 26 :No time sav1ng but I llke the. prlnt oﬁts I give my

-science clases.a réport every -3 Weeks - very
motlvatlng

28 A computer managed system ‘has potentlal =1e] long as the
" teacher ‘chdoses the activities and not'the computer. ;

29 [A. teacher] and I - conducted a teacher workshOp on the use '
Lof Alphatel CLASS RECORDSg (and o word: processing) last
yedt.' I have .conducted si ch -a wo kshOp this year by
myself. (s1nce Fred has Left) ,

30 I.have: been keeping - marks on a computer for the last 6
years .I -have not ‘use a computer managed system. )

34 Prrntlng of marks 1s my only" experlence_— the students
-like it.

47 Conducted 1nserv1ce for teachers on how to use the

‘ﬁﬁmputer for. determlnlng marks D R

_—
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R 'f"f -~ r?"_r-,{ ‘ ! e R RN
. @ T e
‘eTest Item Analysls A R . 3 _ o

“f.Teacher Identi ler

. :UrDegree of experlence S : *52 y;fg '}';W.k
40002300000000010 100120100000; 00000203&001204010.'

i”Open Responses-{:_j]f

0000000001111 ;1112222222222333333333344444444445 IR
12345678901234567890123456789012345678901234567890 :

-e
Y

b e Jr* u.h/t“ 3
,Type of exper pence: -»a , - S
cersBie.ULLL g0 .U 00U, UL U U..;/UUUU uu U L

. ,ngentlal for future uSe R S o T.erk
o & R

2222333111323230.23.2212113322. 1211 23233 1123 21, 0 iv
B TN 112173

A

‘;I ‘have ‘personally used-7' o

“44:¢C.B?

.- 05:Program ugéd with card reader B .ln PR
'15:The mainframe atJE P. S B - ' . ’ .

24:a marks manager oK )
27:None. , < |- v g _ -

37 Chatsworth Sconlng Program

39:C. B/E Brogramx7 _ . ‘ v N
system wide e ' '

- 46 Edmonton»Publlc Schools test service.

, '48 VlSlcalc. _ ,“ ‘

LI would use if avallabIe

22 EPSB ser%;ces.

¥

-

*09:any program ‘that would accompllsh this.

”“315 an approprlate software program de81gned for. the Apple

IIe. ’

4,' K 3.»

'f18 Somefgeneral analyses Wthh could be customlzed to my own,

L

'SD&Clﬁac needs. C -

24:a marks manager.

277inYthe’ fleld,.thevrequlred technologf S -
33 computer & softwarei . . 7

34 standard ,error of ‘measurement (the uncerta;nty of a
;eport card mark) is’ ‘what I would like. -

5>38/Anythlng e -

Loy, . . ;
Other Ccomments: SR ' -

. 0l:Would help ellmlnate bad guestions. “5~f
045 Avallable ‘through’ EPSB¥. e . '
© 05:Most”of these questlons are from C. R I.B. I believe

‘there was ‘no formal test item analysis but most of the
questlonns have stood the "teéest" of time?

j09:used ‘only on. multlple ch01ce items so far have been done

,.;}.’_ i .a T
o

: y



feopy hand, 4 '

f{;;ff» p4 this- wiil be usefur but it w111 haVe llttle lmpact on' the
SRR S nature of 1earn1ng . It may be ‘détrimental ‘in: that . it.

) “will ehcourage exclusive use-of. multlple cho;ce as; the h R
EERRRN - tmethod; of evaluiating students.. o 3 e Co
R 21 :Have dorie this: with EPSD + Albenta Ed.~,,- e
.:fﬁ,f;.22 I would be using thls & test scorlng 1f I had the
?~i§'~£&ﬂ equlpment & the time.. ..
s 24 The statlstlcs obtalned are very 1mportant and ‘are not

e usually ddne . £or. ordlnary tests. without: the- computer.~-"
2&~Thls woulgd be very handy and . certalnly would enable
, bettér test Construétign.. . = .. e
30 Currently g am writing written questlons for the Publlc ’
‘ ¢ - Scheal Board whrch wlll all:be- subjected to- stats. ‘
'81 As’ mentloned,_scorlng machine is being lnstalled
34:The . facmllty to. qualltatlvely analyze your test and

" revise it on the’ word processor is a far more 1mportant

--advangage.’ = L i,

s 40 Only fLom;both Work in Calgary for our. eventual use and
A 'ﬂﬁﬁ’f Exam’ constructlon rn both Calgary and Edmonton exam:
o et Cons:! ,
o ‘41 CML ystem may at sgme future p01nt make thlS 1nformat10n.

- avaliable.j: S U R SR er
. S ‘.j‘::_‘. : o ,



Correlatmon of Marks and Analy51s of Trends.,"
. . o d - ,
Teacher Ident;fier. e o ‘ R
000000000111111111122222222223333333333444444444 :
12345678901234567890123456789012345ﬁﬂ890b234567

Degree of expérience: v Cr X
0100000001001010 00000010000000000000001000000110 0
. , 0

ow '
o n

: Type of experlence
:"-‘.--oo--'--_‘ U-o-c-;_-o

'Potentlal for future'
222 3200h822130 l

! vaen Responses

I have;personally used

- 02:CLASS RECORDS (Alphatel.) -
10:GRADE BOOK, also a. program deve10ped by Sﬁ;rlt River.
15:VISICALC. )

241a marks manager.

27:None:

-48 VlSlcalC

I would use if avallable.? - ;

27:technology and software are avallable. ‘
33:cofipuker & software. o)
38: Anythlng.‘, o : : .

Other comments:

-22:(See above - (test item ana1y51s )

24:0btain more statistics so. a person can track students,

-+, “tests, classes, or items.
- 28:Again has -potential but must not become the domlnant
factor. in educatlonal decisions.

29:[?' written next to longltudlnal' ]

-30:The program.would have to be. eff1c1ent before I would use

- them because of the time available.

40;A service that was worked on in our city-wide exams. It
- was good! But since the advent of Alb. exams, the dev.
“has been replaced by an insidious large farce with no

/[ goals or logical benefit to students or teachers.

47:Placement of marks on a division wide basis for

statlstlcal~purposes, Mean, S.D., etc.




LD

. 27:CHOICES. . -

I have personallyiused. _ ' ‘
~ -03:PLATO offers some career counselllng ' I
o 04: Counselllng uses -CHOICES extensgively but how effectlvely

C ERRE -4j;h{;_:3so‘

4Career Gu1dance-

jTeacher Identlfler.-"' e

v00000000011111111112222222222333333333344444444445" '
12345678901234567890123456789012345678901234567890°

Degree of experlence ” e, X x0T
'0010000010000020 10000011110001000100031 0000120..0 1:2.3°4
; e S 43211 210

Typeof experlence. , oy e ' -

U vu.....U0..U..~...U0U...UU..U..000.....:UU..

......-...........-...;...aa ......... ‘.......’.‘ ...... sv

Covieennnnns Covedenensndnn T A C

........... T o

Potential for future use: - - X x

.111.3003031.23..1.,.11...1,110.2.1..121.:1.1.112. 0 1 2 3

: T e B ' 417 4 4

Open Respopses:

I *don't know.

ylS :The .CHOICES termlnal

18+ "CHOICES" .
25:CHOICES.. .
26 : CHOICES.

31:CAREER FACTORY.

39:CAREER FACTORY.

42:CHOICES. - have viewed this program through our guldance
dept. '

47: CHOICES

48: CAREER FACTORY

®

: I would use. if available:

15:Software packages usable on an Apple IIe computer
27:In a better format.
33:computer & software.

¥

Other comments\ :

04:1I may not use it in my own classes but its use may exceed
mine in counselling area.

'09:Presently, the counsellor in process of obtalnlng careers
* choices on computer. ~I do not know name-of program.
22:This would be a good application since it is an area
) generally neglected in the schools. Every school should
. have this c¢omputerized capablllty T
24:We have a°career factory in the guldance area. Is well

used. ’ ‘
28:Not relevant to elementary.




school.}. .

L | : g,.,sel
29 We have a. "CHOICES" .program -in the: guldance dept at {ouﬁ

N\

3520Qur gu1dance department regulates the use of CHOICES 1n

our schooL .
38: Thls is not my area of lnstructlon at present..
40:We have CHOICES. '

41:"Career, factory" is used in our sshdol by the gundance
. v 3

department. . ‘ :

47:Excellent program.
49: Tp‘bU11d an 1nterest 1n Sc1euce.

. X . A \



”ff\ Other Phase III Act1v1t1es/Comments fi R
1'3Teacher Identlfler., R R
iy ﬁ0000000001111llllll2222222222333333333344444444445 o T
y12345678901234567890123456789012345678901234567890 o :
‘Degree of experlence-.:h ,~' - _rf-ut'y; :o{ .-X A .
.......gr:.ro 0. i 0 et 00, Shaeen 0L 071 2.3 4
ﬂ L;._'”‘Type of experlence T e e e
o e e s e s s e aae e e es e e e . R ..l‘ ‘,’0‘ e bl L o o
e e e e -,:;...-§'.........-...l ....... ..........::.;.:...'
Yoo o o a0 0 6 ae ;'.,.. ......... le'e @ o @ o o 8 e s s o 0o o o 9. @ e o .\..-'-',.'O. ‘l._
Potential for fiuture use o : X X%
: S SR e e T v 101 273
Comments: .. L ' o # oo .

OL:IE avallable for full time. use in%a. classroomf it ﬁ&uld};[*'f’
" " be used for - teachj scoring, .recording, and - T s fr
productlon BeCauééﬁgg\Ifmlted avallablllty, Lt r ,-]g
being used to its fullest potential. a%ﬁ.
04 This area will probably hit the schools befpre th@ :
S preévious two categoriés become a reality. in, ‘that mOSt;
teachers have used:the services: available: Ideally,. :
_banks should. be- avallable and.'accessed Vla termmnal in-
- the schools. from which hard copieés can b@ ob;agned,and :-¢»5pg
N -~ iXeroxed but even this usage is.not yet i reallty to- the;f,“ '
' T extent that is should be.’ The. ALphatel Marks Record is -
exten51vely used by myself but I canhot imagine “the: same "
a.type of input. into vcurriculum software. unless Alberta Ed
is prepared to hire a team of programmers.to ‘'génerate- the;~’
tremendous nunmbers of: test guestions or concept areas '
. needed for computers to assist educators with. '
' 1nstructlon Might be a reallty when' Peter and Davq,
_ recognlze that education is costly’ and that'computers: .
. «could improve, ‘the 'end product. . In general, future: uses
‘are-all possible but cost would prevent certain usage, .
‘e.g., World Book Encyclopedla already exists But,. at $15 o
o6 $25/Y, 'a” $350 set would“"go a long 'way in achleV1ng the.
‘same results not” countlng the cost .of termlhals and’ L,
hardware requlred to® access World- Book. - Phones exist but
how many times does one talk to people when iong dlstance’ﬂ
tolls= aré considered?; COmputer use would cost.a great
deal more than long distance. tolls.: ‘What bothers”me o
about: computer usage' questlonnalres is the .. =~ ST
"pie~in-the-sky" type-of ‘appréach’ rather than tryxing. to. .
.analyze current problems, appllcatlons, or extended and_ .
. effective use from- "where -we're—~at" rather thanl»i o
"where-we-might~be" approach ' ® o Lo
- 05 As -more people and schools become 1nvolved 1n computerSié;f-'

Y
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buylng and us1ng hardware then courseware (software)
‘the cost of material ang}malntenance will become more of
a factor of implementing’ programs and the: use.
Maintenance can be ‘incorporated- into budgets but I thlnk
.-if there is no- effort for more sort of information . = o
sharlng or shared 1nrormatlon retrleval, cost will llmlt
, the use of computers in most school ' :
08:Most of my IBM software is Self ‘Authored. o :
11:The pos51b111t1es for computer 'use 'in the classroom are
staggering! ' However, the key to the problem is to geta
computers into classrooms rather than having them R
- isolated in a computer room for computer literacy

classes.,;I suppose once the "computer lit" fad dies down

@ bit, computers may fmove into Rk classroom where they

. can ‘be of real "“practical" beneflt' :

15:In* all areas of computefs! materials. could be created _
which would be an invaluable asset to teachers’ and -
“educators. . The ‘biggest problem in this fiéld is plracy
whlchQ;s preventlng quality programs from. belng .
‘developed.' The current monetary 51tuatlon is:"also. not

. conducive to expansion of these ideas. at this: time.

f'i7 After reading the past S items; I can see thatuthey co 1d

be wvery' useful but when does the classroom teacher fihd"

tlme to do:this? My only experlence in this last sectlon-_.
. comes through the simple’ management of test/class. grades.y ’

@ur Marks Management System does have the- statistical’ - ;
packages needea ‘to do? the above analy51s but I have not-“
-used them. %y

e

20:Sorry not to ‘be of more - help, but I hav@ not yet assessed?bﬁ*

~the potential of tomputers in-my teaching. In. due’”
course, . c1rcumstances permlttlng ‘I do hope to invoive

S

be more. conduc1we -dnd ‘encouraging in the future?

AVallable tlme is my shortcoming, as it must be with mostg

people contemplatlng some use: of computers ln thelr
teaching, v o
2l Major flaw 1s 1ncredlble lack of "tlme d play There
are-dozens of appllcatlons - but I can't see. much B
~<happen1ng in school, except where ' you have. a’
teacher- fanatic;present (‘the [1nnovator 5 name]
~ syndrome.) “ Any-ideas?
‘29 There seems to be many areas I know nothlng about
'33:T wild- generally use the-respornse. "budget & sultable

R

computer" computer & software" here because’ computers L

‘are under.’ Bu51ness Education and not: generally avallable
to Physigs cladses. Physics' class, has 5:8inclakr - 2X8L:"

W1th 16K "RAM and all programs arée writtern by me &u-"vé-’-

stiidents I've tralned‘as an. extracurrlcular project.

~. 34 Evaluatlon of my tests and curriculum materlals within '

these matérials ‘NUMBER I’ on my list. ‘FiVe or: ten
‘year- o’d junk has ho place’ in the’ claserOm of the
future. This 1s the moSt 1mportant use of computers in
educatlon.v Pt s e e L

the .classroom sezt;ng and the subsequent im rovement of ,

N .
b [P

- computers in - some" aspects of my teachlng Prospects may C

-

-

L
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L Old tests can be . re—neWed by addlng contexts (e 9.,
’.,Nature of ‘Science; Sc1ence and TechnologY, or. Sclence and
 society) to- otherwise sterlle test questlons.- T e
1 have not included' my limited:PLATO egper;enceSw 50‘“_‘
(learning’ BASIC) in this. response. b

%  35:Here are a few comments or problem’ areas, in the use;of o
"~ cémputers in sciepce education. - s
. : 1. The. reluctance of teachers to. become llterate and to
. " use the computer.. We have 'an APPLE IIe .in our ]‘s‘<

. department that is'used by myself & a few studé@ts¢
. '2. Most’ of the: chemistry courseware prev1ewed by Dept.
. _of Ed. has ‘been rejected but in the last y®ar the
'publlshlng companies have ‘been produc1ng mach better
_ quality courseware. ;
..~ 3. The cost of courseware is tdp hlgh for most schools
T 0. to inv Rt in large '‘quantities. :
4. I sea BFeal problem with teachers developlng - : .
" “expertise to learn about interfacing lab equipment, !
- etc., as well as having the time to develop their own:
. specific courseware or to change the ex1st1ng T 3
, courseware. - L e
" 44 ... . 5. The use of poor. courseware: just because it is®there.
T ' -~ For instance there are *$everal laboratory simulations.
- that can bé done-in the laboratory. . Also thereﬁare :
S . .programs available “for balanc¢cing" equatlons on t ‘
.. .- computer. ' Many uses are not justifiable. ..
.. 6. I have not seen many tutorials; never mind quallty
i o “tutorials "with. ‘provisional- branches forv .
o . individualized’ifistruction.. . :
38:I' use SCREENWRITER to make up all the materlals fbr my f .
o ' classes'— tests, 1nformatlon sheets, "etc.. .
. . - 44:Using. Papew-cllp, I have a data bank of . multlple ch01ce(
BRI ‘quest#pns which I will be -using in June to prepage review L
o sheets. My present 1nvolvemént is-in writing. programs to
deal:w1th problems "for: 'self interest or to he uséd: by " .
spec1flc teachers - T ab Stlll busy trylng ‘to cohv1nce my
colleagues.. -
3A9 i:For 10 years, I have been waltlng ﬁor shltable programs
(software) in. Mathematlcs, Language, and " Sc1ence‘ .I do -
_“feel 'that in tie Elementary school, it's main ‘use and s
.- greatest value will-be in ComputeraAssnsted Instructlgnf"‘v
AR for high, ‘average, and low- studentsi\ Its use in C.A.I.’
S e should 'lead to,much mofe individual zed" 1nstructlon..
o As you w1ll %ee by my answers, 'its use, in.a ‘good,
Y ("hands -pond) sclence.program 1n'the elementaryg
- 1, will be limited.to - prov1 ing. back =up' services
S - " and extenSLOn' work" fin what I eel w1ll be rather o
4 limited undits- of study.) . - R e
-+ . But, let us getr the software and try the programs._-/i‘fﬁ'

-
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Prbgrams Used by Teachers i Study . .

(From Responses of Teachers ‘on Questlonnalge) '*‘§§>y?'
o ,' (N 50) R i o T A

n - ; - N ~" -V

Program Type and ' use of Computer 1n Scxence Teaéhlng P

: ‘Name. (and Source) { - Phase: I .  Phase II' ., Phase III . %

)

TR ;P?D,CAL.M,P STGDCEL.PS RATG.

‘Authorlng

~ LOGO . -~ . Language . X o o .

SuperPILOT Language . - X. X, X  .XX

Career Informatlon S e : g : : T
. .Career Factory. B S P - X.
sl CHOICES © Tt e N

' PLATO Careers L. T ' A

e

.“Communlcatlon .
ASCII Express. o
“Electronic Mail . ..
'ENVOY (Altel Data). ,
‘Novation Com-Ware. .

"VlSlTerm (VlSlcorp) .

Data Based System . .« ' R
) .B.Master . v,'”.,.t B G
Data Factdiy e X o X
~E.R.I.C. T ST '
‘File Cablnet SRS S -
" IJE.P. Manager . X
X
X

Sl

S Manager-sv-' g B
4 “PFS:"File =~ . . X'
L 5 PFS Report '

AR
&

RS X e — e .
.. e K .- E B s - i ) . et

Graphles Utlllty _ B LA R col e
-ApplePlet . 7. X s R O
-Gtraphics Tableta T S R
PolyGraph (MECC) 5o B P IS G

b

o

Instructlonal Man%ﬁéﬁént
“C.M.L. (Calgary - R D ¢ R,
CHATAUQUA L N D T S

X

e

W

. "H.A.R.T.S. III f:ﬂ'.rf.
-MarkSheet YAlta Ed.):

-
~

‘. Inventoty Control AT
D B Master.'f;f-, Toe

Opt;cal Mark Reader';f’“',;‘fj, B O
. Chatsworth :Scoring % "~ o Xoooooo0 T X XK e
SCAN-TRON: Bata . o LT e
“..u ‘:'_ . l’ : L ' . -. "‘.'..'f’:‘ \ - ,' : ,- ~ . I" .,"v_ _:‘»'-i-:v. Q v

no
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Program Type and ‘g'” Use of Computer in Sc1ence Teachlng
- Name (and Source)elz._Phase I Phase II' ", Phase TII .
: 4P D C L M P S T.G D C L B S RA.T G..
Marks Management‘- S Lo e T e
Class .Manager - @ . “x-;» wa;fu;v‘_;,.‘:.§;>3 'X'w,';*.'fb,
Classroom Manager . X, T el L
Class Master TR U ' ' e
~© . Class Records - . X Xu .
- Compu-Mark (Peters) D R
. Grade.Book: (Apple) RETETTRTETES CED T S
' Grades-. - D
. Mark '’ Malntenance -” el ey
-RECORDS " (S§. ALL.T.) s, X0 L i .
"Roster = . hanes TS T
. TDB (Tom Mlx/CoCO) e T e
‘Teacher's Marksheet el T e R

e
x558§{*;
>4

e
£ .x':?f: =

;
~
Lo

17f§pread$heet T R S

" Lotus 1-2-3 IR S PRI
Multlplan‘ ST e s & - "ﬁa“
VlSlCalC - ,-5. LAX X xex

ae'Test Construction ':'(e“"-'f" S s
"o, CML (Calgary) L
Create A Tést . . " ‘

X
CUE-Math (SAITH. . .
"IBIS (Petruk) NE ¢
" Peacher’ Utlllty #1 . .X-X
X

'.”"quleaster (CoCo) .
quTest“

ervices. (Edm),ﬁ

M
EX
5
TR MM X X n T

' WOrdi roce551ng . e e T
- Apple Writer SR WX e X
“Apple Writer ITe' - X . - . g ot XKoo o
Bank Stréet Writer .X .\ LX 0 o ax. I o
GUteﬁbng G 2 REXKT L e T T R e T e
~.Gutenberg Jr. - - XV PR S W
. "HomeWord: '~ - - . . T S XL T
7, 'Juggler IIe s WX e e e e e e
LexiChek . LT X T e I A
.. "Magic Window SRR SRRSO PN Y SRR P w(»«ﬂ;ﬂﬁr*f
. Magic Window II » = WX o Ui e Teonoiex T st
Olympla,fj-> . ”,wagf e, P e e e
_PaperClip . = 7 . ..X X, o X
CePFS: Write - T X U L e e e
Screen Writer -~ -~ .x ... o oo x R
. ScreenWritetr: IT .,~.X' e a”‘bu-'g<‘*‘~xQ‘-,j‘]§" T
Super—Text (Muse) ,.ng;,;Xe?;g,“,;}ng-gnfgx R L A
' VIP Writer. ;;;n;, hg; e T T i e R s e s
=-;~;iewOrd gugglers oo o e T L kL TR
U7 WordStar ,‘.. ();;x'{-j e e
. X T Vo s P E

LWOXAPIO -0 gl e UK
" WordPro 4 BT & LT u
WordPro 64 ‘ S R e DT T

. E n R C el T . . Rl
o -‘\ Lo L ST : Yoo I B L PR




Program Source and
' Name (and SourceJ

. ‘

Use of Computer 1n SClence Teachlng

Phase II : .Phase - III'””

COMPress‘f;
Alkanes & Alkenes
n“ :

""A" " Machine
Chemlcal Symbols
Chemlstry e

- Inclined. Plane
nght Waves X

Dsmosis,

Thlnklng & Learnlng

'M B, c C. (ACCESS)

Colllslons an"/

‘One. Dlmen51on‘
Heat Qoss :
erilkan 011 Dﬁbp
Odell

MltOSlS’:,

N PLATO

“"BASIC (PLM Series)

'Chemlstry o

Elementary Physxcs

bflEstlmatlon

;Fractlon RS
',Hangmandnﬁ g"{‘"'
MEChanlcs ’

Nuclear Power Plan g"

Sc1ence

'Project SERAPHIM

FUnnamed Dlsks)

WICAT Education Instltute

s

L

*

ot
;

R

BT

®

T X

°

Vldeodlsc in’ Sc1ence

Educatlon.'

R L

4.
~

P D C L M P S T G D C L P S~R A T G._

_Educational Materlals and Equlpmentr:fl_u~_-




e

S Sl eg o e -
.‘ Subject Content T Use of . Computer in’ Sc1ence Teachzng; S
Program ‘Name -~ . . Phase I ..  Phase II. - . Phase IIL yo.o o))

.- (Source unknown) PDCLM.PST GDCL, B S RA TG, :,
‘GENERAL‘SCIENCE‘ T e e o
' Earthquake e e DR e T e

P

BIOLOGY." g A S A A T
‘Aerobic: Resplratlon e X e e s
.;Blghorn Sheep e e g X e e -
~Bison - o ' T B G i s

‘Budgie . Lo R e e T

X
X

Cell: DlVlSlon X
. Ecology . -, - o
‘Genetics: o X
Meﬁdelian [ ST el U R
. Inheritance _ e e X e ﬁzf-”f%#’u R
~Nutrition . . " . .0 o x0T e e e
“E Ogessa Lake % EEEIEUID U S S ‘ :
-~ Population ..~ - . T S : -
.Rats . . - e e
Tribbles : : N R
Whale T P

E
s «

PHYSICS SRAETEEN :
Air Table., . . S SRR CL T e e
Artillery S e e R T e

- Battleship . 9" e <X e T e U e
Conservation of ~ . .o LY TR AU
_ Energy' e T '__‘f ,_iXFX_: LT . R f‘u f?%ﬁ' 1K:ﬁ
v Conservation of R T e D e
_Mébmenteum L TR T e e e
. _Constant o s T A S e
" Acceleration . e R e e
" Energy. Calculatlon w D P T QO LT
_ Geometry Of ". ,  / ‘1 ”_ﬂ':w .. .{ e  . .  :HV'f
- “Refraction” | oo L T T X sy
_Interference of TN T e PIe
cooWaves G D T Xy R REC I,
. ‘.Lab AnalyZef _5}... . b,_.‘ ,l’x f R - v;f“i. ebfu f;g“.'
© . Lumar Lander - o . ot oo T X e R

“SfOpﬂics»— Images - . W T T X e

' Ofblts of Planets - .0 " 'f,.ﬂ' T B A

Projectile Motlon': W T

“Radioactivity '’ S SR
, utherford Py _,ﬁj. T
"Scatterlng R R R
Soung- Wave Synthes%s. L
. ‘Trajectgrles » R
351Vector Nddltlon ’n;-, i

v

VR IS VRV
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Use of Computer in Sc1ence Teachlng

.Subject Content
e - Phase ‘I '. 'Phase ‘1II. Phase III..

Program ‘Name*

o {Source. unknown)‘ *fP D.CLM. B S T G D C L PSR A T G.
CHEMISTRY S A SRR < '
?-5’4‘*hem Namlh ¢vwW“ ,weﬁ fp'ﬁ,‘..i L X, <. . j 2
*j‘~Chem Nomepc ature: e X X X . e
-;i;; Gas’ Laws ahd- Klmet;c B UL . {
‘-f*7}g MoIeculay: Theory.,,X; -»'_'x;‘ Y .
L _Enér-Calc: = < e LeeX X : i . o
Jf,, “Ionic Nomeﬁclature‘”wL1 PRI X . p e i
.7 7, Mole Concept. " " il XX X . b 24>
'’v - 'Naming of. Elementsa7t IO .. X i
"”"Perlodlc Table - ' .i% Ceo WX X X .
Tltratlon “;_“ et e o X X X
UNCLASSIFIED B TE AT SR , :
~Brickout. . . e e e X AR R
o The Factory T T X o . .
~. . Rocky's Boots . ..l X o . ey
- - Master. Type.“. o e e X . A
,.‘ Note: o v L s . - . . .. . . ‘_ "}?‘: '. \_‘»
. Phase I' ”= Preparatlon fot. Teachlng :
Y A P *5.Curriculum- Plannlng -and Materlals Prepatatlon
TR D = ‘Profiessional’ Development e R
C.» = Communication between Schools and/or Teachers
L' = Library Applications : e ‘
i*‘gM, = Instru;tlonal Management - o ‘ . v
" Phase II .;;Teachlng . 0
- ..~ P = Problem Solylng : :
L 8 = Simulations . . 8 T
.fgﬁ}gugfu' T - s,Tutorlal T o .
’,‘);‘ . G, = Gaming ' PR S 4
R D. =Trill and Practlce A T
RO er. .- C' = FElectronic ChHalkboard . . ~ .. = =
L o= Laboratory Instrumentatlon", , o
' ,;{EHEse III = Testlng and Evaluatlon ' S DR
ottt P = Test Prdduction ” .- . j_ ' f:-' L
i ' . S. = Test Scoring - .- R ‘ Do
N ¢ .R. = Test .Records and Determlﬂaelon of FourSe Wa*ksf¢.“f
B A Xv”TeSt Item Anal;sxs ) -
e N A Correlatlon of Mar&s andé Analvsxa d* Trends
R G = Career Guldance S S L
‘ . ] . ,‘.‘:. ; v oy ',-;\,_,y: : o) S § oy
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- Act§v1ty I: The Preparatlon | ;.:M< » o » ']C?/?

[

'13‘— Lnbrary Searches

t

.The’Usee of Computers -in §éience Education
: . . ) A . -

K% . IR —"

- Currlculum Plannlng ‘and Materlals Preparatlon

C.R.I.B., idea bank, custom illustration

- Professional Development

N
R

‘,u

&

pre- seminar‘cbntributions;
Institutional Coordinati S
‘4. message fac111§¥ st t records

-

JE R.I.C. searches

' —%IpSUEuctlonal Management" Appllcatlons

personallze& crlterlon based, multl functional :

.

.
[y

Act1v1ty I1: Teachlng/Learnlng

Slmulatlons : o : ' :
"explorations,: lab -substitute, lab-supplement e

Laboratofy Instrumeéntation ' .
data”capture, dev1ce oontrol : - :f

Tutorial"” n ' ,

- reffedial dlscourse, heufietic branching

Dril)} and Practice R

Yeview, relnforcement

"

‘Gaming

.competltlve, motlvatlng

1Electronlc Chalkboard/Calculator

notes, displays, alternate to film, OH progector

—xProblem Solving.

P

Act1v1ty IIIf Tesflng and Evaluaelon

model bulldlnq, hlgh level language

r'...

rs

£

»

‘Testing . e

-Analysis

_éaaluatlon of Students/?rograme“

1Career Guidance - s K
U ChOI"ES data oank e

on-line, multi-Functichal
Test Production. - T
: retrleval/generatlon,-manual/rand*
Test Scorlng : P 3
marxing . . o
Records =~ ' ' ~ PR
‘mark malntenancen MI pres”rlptluns';“x

v,
q& ¢ .
5 e N I y
- e

)y -

item or test rev;s;on

lorgitudinal . tracslng,<rev1510nfﬂ“
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o L
4Interview Questions'—'Pilot_Stage
. Warm-up '
.- What klnd of computers do. you have ‘in your school’
- How long have you had these computers?.
- Where are they situated in the -school?
- Are they mobile or- relatlvely fixed?

‘-~ What classes are using. the computers°’

--What out-of-class uses are other teachers maklng of
' the computers7 . :

IR Current Uses ‘
~ What are you u51ng the computers for?
- What programs are you using?
- How long have you/the- department/the school had
" this/these computers?
.- What effect has this useage had on your
‘ - teaching routines?

. = 'students? B ' T
- What did. you need to learn in order to effect thlS
" useage? o

- Where did you learn these skllls/lnformatlon° '
- Is private- study feasible for learning these skllls°
- Do you'need to be able to 'program' a: computer to
- 'use' the computer° e
.. - Is a.background in electronlds requ1red°
=~ Whaf. personal obstacles did you overcome, e.g.,
"'Computer Myst1que° &

Prolected Uses '
L wf— What would you like to do w1th the computers if. you

, 142
/  you have any programs in mind- or know of anybody :
who is doing this? : - 2 S S A e vmanmw

What time or money would be necessary ‘for ‘this use? "
What would you need to know before you could
‘recommend this use to your department head or
‘principal? .

< What would- you need to learn before you could effect
. this® useage7i

N

IR ';7 S 't'v“ . 4&“5‘
Prpposed Uses ’Mf SR o o -
- How would: the proposed use- lmprove your teachlng, if
. at all°'

- .Would you lmplement the use prlmarlly for your
~ benefit or for your students?> -
-+‘Is‘the proposed use feasible in terms of current.

- eguipment or personnel’ ’ o
- Would you  need.any. tralnlng to ’mplement the proposed N
. ~use, as described? ' - c
'- Would you partLC1pate -in seif study or group tralnlng
se551ons to learn the requlslte skllls° Whrch’

-,

e
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School Jurlsdlctlons Represented by

o Teachers Who Responded to the Questlonnalre

Calgary RCSS DlStrlCt #l T g;_w-?;Jﬁ R
Calgary School Dlstrlct #19 e T L e
County of Leduc. #25. L e e
County of ‘Ponoka #3 fﬂ'-
.County. of" Strathcona #20 .
.. Edmonton .Christian High, School
- 'Edmonton ‘RCSS District #7 .
' " Edmonton School District ¥7 O
4 Grande Prairie. School District. #2357jﬂ
- .High Prairie ‘School Division #48
" Red Deer- RCSS District #17
- 'St Albert PSS District #6 .
‘Strathcona-=Tweedsmuir School:



”Appendix G.

* .

Correspondence to- Sc1ehce Teachers<"

for*the Admlnlstratlon of ghe Study

. f
-~ X



',,gjﬂ 1934 02 oe ff!@f;ia"f"hs'} ;ﬁ#~lw~

Dear [name of teacher]

‘ré: The Useé of . Computers 1n'Sc1ence Teachlng 'f-:ﬁ-ﬁf
e . I am a chemlstry teacher on’Leave’ from ,the. Edmonton
-Publlc .School  Systeim and - -am - attemptlng to: determlne

R

teacher .needs to know to use: computers in ‘science teaching-.'
The current phase of my" program is a study of the way-

teachers are using- computers;

.+ Ino October 1982, dur;ng

Market, you 'signed- on! ‘to a

- - Computers.! (Yoq.may recall

'Nf sinte then pregressed to- the
el -attemptlng

that.-venture.) .

.print-out of part1c1pants in"
‘more specrflc goals of

in their science- teachlng .

the Science. Counc1l'é Flea .

Log of: !Science Teachers USLng
that I later sent you 'a

My studles have

1. to. determlnefthe current uses of computers made by s

selected science ‘teachers”

and - the nature of . each e

' fteacher s experlences with theSe uses and -

f2 to determlnq
~by~these~selected science

teachers.;

T -

/Because of | your expressed interest in u51ng computers

in science teaching,

T am; yinviting ypu to part1c1pate 1n the

current phase, a. guestionnaire wherein'

*.a) typical uses of computers
b)
o, .and reactlons to,

between teachers studylng at

for teachers are descrlbed and,

the responding téachers indicate thelr experlences w1th
these uses. ‘ . .

Normal protOcol for contact, for purpose of research,

‘the Unlversity and practicing.

- teachers reguires that '’ permission be ‘granted by the

o teacher s employlng 'school. jurlsdictlon.f
and: I

‘Wpart1c1pate in thlS study,

If -you wish, to
ope . you will, please.,

'3‘complete and return the coupon’ at ‘the’ bottom of this page

“Of course, as part of' the sharlng of - the beneflts
resultlng from your. involvement in the survey, a detalled

, summary of the results of the study will
‘your employlng school jurlsdlctlon upon co

. study.

. ‘.

e e e e e b e

-
Dart1c1pat1ng Teacher Informatlom. .

'*Teacher s Name’:

I hope you can jo1n in thlS prpgect.‘

€ seht to you and’
pletlon of the

N
.

5604 -.94 Aye-“
- ; Edmonton, -AB.
e wih.. O T6B 0X6

T (403y469-3320

. N - .
,__..__.__..._'...___..._____.:—‘.___.__._-.—_

° .

3 Subjects Taught- E - S
szhool Name: - "7 T @ . (Elem/JrHi/SrHi)
: 3choel Address: . I ‘ T e -
- School Telephone Nr.: 7 .

School District:

‘what a -

:other potenuual uses of computers env1sroned~-

" A. Allan PEET

[
e

N

LS9




::he{ The Use of Conpnters 1n Sexenee Teacnlnao
b g

I an\a chenistrs teacher on Leave fron the Ednonton7

Pnbllc School Sssten and amM. attenptlng td determine ‘what a-'f'

teacher needs tOokrow: to use. computers in science teaehlng.
The cnrrent pnase ‘of ns progran ig 8- stndg of the way
teachers are u51ng conputerc i, tn21r sciénce teaching. The

studs ircluudes & aquestionriaire to. selected teachers for - the gﬁ“v3

'purpose of con=truc£1ng a prof11e of ~ 7 e

the types of ewperiermces u1tn vsr1ous ugg;\Bf-conputeraT:

“that are‘be1ng nadg, or have’ been nade, bs those I.;i
respond1ng and: :

the! ﬁotent1al, for tnese teedherg, oflproposed usec of ;““b

the computer for sulence teachxng.

Bec uee of 30Hr repqrted 1ntééest in th1= top1c. I an;

sendlhg ‘goii- 3 copy of the auestiornaire mentioned, which I¢

wonld Plndls askh sou to. fil} out in some detall es part of:
ny- study, Enbeddedfln the &besf1onna1re is 2 summary of

recent revaew of the llteratﬁke de=er191ng“tﬂé uses of’ f
conpnters ifr science- teach1ng Plegse use these

A
.

deecr1p+1ons[of uses to quide. sonr responses. to the eurves
‘questions in“the ques: 1onn31re& i . L T IN

Alsoy I_would‘ ask, sou to react 6 these uses of -
~compirtere hB_dPBUlﬁQ on your experlenqes wltnuprograms 3ou\
‘haye_ tised or coricidered using arnd not 0. c0n51der tenporal'~
con=traln?s snch as adeqnate %oftware or hardware resonrces.

L 5
ce

Of conrse, a3s part of the sharlng of tne QéﬂefltSo ’
reshltlng fron sour ifvolvement .inm the lrveg, X detalled
summary . of the resilts of ‘the stndS w111 be sent to gou and’

T your enplos1ng school Jnrlsdlctxon upon conpletaon of the
c:tnr'\_«;. . : . . . . T A RN

'\

I appreciate the ‘thought and tlne that 50L nge to thls,

qnestlonnalre andgd=thanlk 3Dn‘for 30Ur ass1stance 1r Ms studs.

S e e e ',hieﬂ.,.;ff¢=wf~:
Cln g T e L

A+ Allan FEET

5604 — 99 Ave

Edmortor, AE , o ~:v";; : S ﬁga
(TEE 0Xé " B S - RaSE
(403)469 3320 T T U R



".,you may w1sh to address in your comments.’

“Lacceptable to you.  You will be credited, ‘dlong with the .

- form, the framework for the.information
" .interview. about . your experiences with
~computer.uses. . I.Have also included undet each themé -

ddata collection for my study ~I.am looking forward to

ther- téacher -participants, with having contributed to- the B

0k
sttudy a large and statements made by you Wlll, o; course,
"be prote S _ .

edrby anonymltxx

I have attached a coﬁyuof the prompt sheet whlch T plan,f

.w-’to use durlng the _interview: “aThis list of five major’ themesj,,j~7u
“.(found to recur in-the responses, to thsfquestlonnalre) ‘will

gained from ‘the
limited number of

supplementary questlons that suggest 'specific 1ssues that

e Lt
P

"Thank you for agreelng to as51st in this: flnal stag:

¢ ' M . 2

e n

* Dear [Name of Teacher],_ui f'f"7?,]*“};25pﬁ B ;4"-'%!ff}ﬁ%5?l:
Interv1ew - What does ‘a teacher need to. Know ':f"df e
~ : 'to use computers 1n Sc1ence Teach1ng7<~” o
- ThlS 1ette =c0nf1rms our’ agreement by telephoﬁe,.ﬁ lf"»~
'[Day], 1984 [month,fdate] [time], to an 1nterv1ew concernlng
':my study referred to above.lr\ o *w - f,- _,‘..
_ 3Tt s understood that thls 1nterv1ew is, scheduled for o
1984 [month date] [tlme] at [Name Of* Schooli e v»ql , oA
:_Jm I would prefer to'audlo tape the 1nterv1ew if: that 1s }

s
c3 A

jfmeetlng you. . RN : P P
L . e e . o L o 5.
| .\<
. - % . ’ . & - oE .‘\’»
gA;sAllaﬁiPsETAI ff,:‘i SRR ‘«~N%: R B
-(403)469-3320. . e , o
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1551 Learning to Use Computers 1n Teaching - Themes, Questlons

ﬁu"To enable your act1v1ty in’ {Phase} {use}, for whlch you
v'1nd1cated you ‘have’ experlence .as a. {User/De51gner/Programmer
' /Consultant}, what dld YOu need to know or. learn about :

fA) fungamental operatlng and p;pgrammlng knowledge° Eg.,f-
R What-minimam. knowledge about the operation of a = -
computer ‘would be needed td effect thls‘computer use?’

.iﬂnhf.— What ‘programming knowledge is: necessary?
“(.~ . "< In what manner does the.level or nature of operatlng/
R programmlng knowledge dlffer ‘for teachers and students’f

T4 B) hardware and perlpherals that were needed° Eg., ) IR
.. — What brand and type of equlpment have you employed 1n--'“
"+ -this usq of computers? =
- What _knowledge would .you con51der worthwhlle when .
R puichas1ng equip ent for this use?
" w~7  =-As a_user..of thi equlpment, what malntenance SklllS do
' you'conSLder suff1c1ent° T R oL .

P

ffC).softwAre or courseware to be used° Eg.,
.+« - What are your sources of" information. about types or-
Ve specific programs that are:available?
.~ = What- kinds of sources’do’ you have for the actual
“,x'prrograms 'you' have- used? ‘ '
" . - What factors do"you take.into account when con51der1ng
"~ the development of a program for this- use’ ‘
- What criteria. do you employ when evaluatlng a program
- for p0551ble uSe° RIS "R R R

D) lmplementatlontor appllcatlon in- the classroom/school’
- " - WHat were the sourpes that suggested to you thlS use of
" 'the conputer? s
- What. actlons did you take to egl u51ng the computer?
S "'~ What difficilties dld yo&-experrence and how d1d you =
3 ' -resolve ther® E
~ What suppQrt - system do you uge’ when you need a551stance
- with this use.of the compiter? . = -
- ‘= What speglflc assmstakce ha%é you. received from other
E persons’ or,agenc1es°u '
-aWhat are the limitations. to good',501enCe teachlng
B assocratéd w1th thls use of pomputers° y 4

uEX'lmpact on - you as a teacher’ Eg.,; . :
- What'is your role as.a. teacherwaSSOC1ated wrth thlS use
'of the- computer? 1' ¢ B S

/

F) anj other dlmenSLon of the computer/sc1ence teachlng €
- interface? - o

L= What are. tne factors (other than those referred to

‘already) that determine the llkellhood of you usrng the R

computer for thls use? .- , Lo SN

N
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Notes- l Thé reSponse ‘sum of the’ levels of experlence and

- Users: -

2l The maxitwum po8sible for ‘edach .use-is. 70 ‘*V

féas;blllty are indicated in- each\cell
. (except Zero which is. coded"as F,“J;

(4 fornexperlence + 3 for fea51b111ty -‘7)

T e e e T e

o ) o » . °

TH- Sequentlally A551gned Number of each S
ST Teacher Returned Questlonnalre'?=' R
.ol b ) ‘ . .. hd
Uses: : -
"Phase I = Preparatlon for Teachlng : :
. CM = Curriculum Planning and Materlals Preparatlon
PD =_Profe531onal Development R s s
. CT = Communication between, Schdols and/or Teachers
LA. = Library Applications :
DRI IM = Instructional Management ,
Phase II = Teaching
¢ - PSS’ = Problem: Solv1ng : Pt
_sm =:Simulations: - - - e T &
Tt .= Tutorial . Co TR e
L GmL = Gaming e L Nl e e T
* 'DP ='Drill and Bractice . . . TR
_EC',;*Electxonlc Chalkboard B L N
LI = Laboratory Instrumentatlon -
Phase IIIg=_Testlng and Evaluatlon P
.. .TP®: = Test Production. . e
TS “=.Test Scoring. = - ~ e - _
- TR .= Test Records and De rmlnatlon of”Course Marks
¥ IA =.Test .Item Analysxs . : ' ﬁ/
P ;?M1z_55Correlatlon of~ Marks and Analy51s_of Trends -
o --CG :fCareer Guldance o : . o
e o i?” S .
Usdge: o :
. 7‘; Al = spec1f1C<educatlonal appllcatlon,@[ S o
. ~a/ = general educational- appllcatlon, T L e
- o -='use other -than in education, .. -  Lu.th ‘
- - &> = see other llsted use 1n dlrectlon noted. '
, ﬁ__ o : - . _ e (' .



