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[ T ABSTRACT = P

A . The purpose of the study was to attempt to under—

N

v _ , management 1nstruct10na1 system 1n %}e 2) pt ik
| . "M»“:?Nﬁ‘””; 3

mathematlcs. Based upon an 1nstruo%ibﬂl@

i fl s o consxstlng of a hlerarchy of objectlves for each of

2-‘ iff -‘x - the f%ur computatlonal operatlons, a. CMI: system was

| | mde51gned'and‘authored for the Apple 11 PluS'micro—. h, .
computer whlch afforded comprehens;ve manlpulatlon‘,

of data for 1nstructlonal dec1son—mak1ng purposes.-'

. 'The nine week study, undertaken in, seven classrooms ,
*4spann1ng grades three to s1x, revealed the relatlvedkﬁ
1mportanae of confldence—bulldlng and routlne mech-'
o anical usage of the 1nnovatlon upon the degree of

llncorporatlon.ifThe confldence of the teachers was

/ - .
v dependent/upon a motlvatlon to/part1c1pate, the re—'
‘,llablllty of the 1nnovat10n, an awareness of the'
: program s capabllltles, a conceptuallzatlon about’

who should use the program ‘and how . that use mlght

best be or anr;ed+_and" 3 111ty of and o

acce551b111ty to,'a consultant. The second theme,

the accommodatlon or establlshment of the 1nnOVat10n,

‘t\was at once the means of produc1ng,‘and the product “"
- fo the growrng conf1dence~thatﬁthe_part;clpants

y ' :
. v

B
.
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PR -

felt in the selves and the 1nnovat10n.;'Theﬂestab—
11shment ph se was dependent upon ‘the avaxlabllity o
- of th comp ter, gulded by the need .of the teachers
{tofuse‘the management components of the program, .
» and il ustrated by routlne, democratlc use. The‘
third, 1meh51on was the 1ncorporat1on of the in-

novation-;n&o thenlnstructlonal stnategy of the

participants, a lockestep‘sequence of uses that

v

;grew'invsophfsticatfonvfromwthe.essigning of obf

'5 _jectlves to the grouplng of students based on .\\\;
"jachlevement._ The themes .are represented ln af -

three dlmen51onal model of 1mplementat10n whlch

AV N v
conveys the 1nterrelatedness ‘of the categorles of

one dlmens1on w1th those of the other two."

)
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me nature of man's interaction,.,with machines
has been revolutionized by tha‘development of computer
technology. The pervasiﬁenaaa of computers means

that we now encounter them in almost every aspect

of our lives. The implications of computer technology

for education, however, are still in what may be

described as a formative stage. We are in the
‘position of being able to identify the potential™of

computers for education, and the means and methods

Cl

by which we might incorporate this technology into

teaching, Rather than reacting to a given state of
affairs, we have the oppoftunity to deterﬁine the
nature and direction'of(compoter use in the classroom.
.
The_growth of computer technology/inyboth elementary
and secondary echools has,beenlpoenomenal, yet
continues towacceleraie‘as more capable and less

e —

expen51ve technology becomes available: ;EEEimatesﬁ
of this growth have invariably underestlmated the rate
of 1ncorporatlon and the types of appllcatlons.

Whlle the 1mp11catlon for educators is. to somehow

"manage a veritable revolution to maximize the potentlal

of the technology for the beneflt of both studepts/ahd

o . . - ” *



“-h%f h:;fdn‘mfiteachers, the dlfflcultJ arlses, however, 1n the -x;.-if:

e :ip0551ble unlquene551of the 1mplementatlon'of aidw\

‘2;technolog1cal 1nnovatlon as opposed to a “paper"
cone.; Such a fact, whlch has only recently emerged

‘fls perhaps cruc1al to the future plans ﬁgr thex

_\.

w””‘,‘-flncorporatlon of computer technology 1nto educatlon.;;f‘

Lo .
: m'

PURPOSE OF THE STUDY, - -

fifh&”f_fe'f;ng;" Thls study is- ‘an attempt to understand the process

;ngn'fjiggjof’the lnteractlon of man and machlne, specrflcally, the

o

'wys:ff:fhfifuse of‘mlcrocomputer as an ald(e) for the teacher
*gln the dally management of elementary school math—w
:Qematlcs 1nstructlon._ The study focuses on the de51gn,gg.'

:7l1”developmént, 1ntroductlon,vand the 1mp1ementatlon

of a computerlzed management system 1nto seven ;f~"”

R R TR Y ,_r,,,_. :

~”Q;fff¢tj’,th-;-fclassrooms spannlng grades three to 51x..;,v“”k

e 3af1fi.55'hfﬁ°¢VERVI§WxbffTﬁﬁisTUD¥}ﬁ':J?:, f:fdv”

1nnovat10n from the perspectlve of one who wasv"

at the same tlme the creator, author and 1mp1ementer,ffﬁ

As an. account of the 1mp1ementatlon of an.v;:';o_”ﬂ;,‘ }_“

1t 1s lmperatlvexthat the assumptlons and spec1f1catlons_;§j..‘



uvdeSLgn, 1nclud1ng the currlculum and_program

hhdevelopment, the r"

. T e
i

"of the 1nnovatlon, the background of the researcher/

v,iauthor/lmplementer, and the nature of theyresearch

4- . ;,-,\’;.‘,,‘ .

~'.""desa.c;m constructed to make sense of the process
: Iy

'73;yof 1mplementatlon be clearly‘outllned so that the

f‘lnterpretatlon of the data can be undertaken 1n'

s

“5Jproper context Accordlngly, chapter II deals
JifW1th‘the background to the study, spec1flcally, %;f,;-'

-fhtthe lnstructlonal cycle for whlch Computer Managed

s . & v g

¢pInstructlon (CMI) 1s most approprlate, the concept ﬁh""

LT

:*ffof'CMI ltselfe the process of 1mplementatlon,,and

;ftathe research methodology employed., Chapter III

o

'-"Vls a descrlption of the evolutIOn of the research

' a- e Wl ‘//,

'strategy, the role o the researcher, and the

* J

' “data collectlon Cha ter IV deals w1th the 1nterﬁf§
l"fgpretatlon of the data and the presentation of the ;Q'E"
'3,model of 1mplementatlon whlch I feel captures B

ithe essentlal themes Wthh were at worh durlng thei'

"vhstudy. Chapter V 1ncludes a summary of the study g

4

,fand a dlscuSSIOn of the flndlngs, whlle Chapter VIg;fde

-

';foutllnes the p0551b1e lmpllcations for researchers,

/.

"and educators,'and pres%nts a. concludlng statement;f1”7r

_earch settlng,.the 1mplementatlon

>



A R s e - CHAPTER TWO . |

e

./ . BACKGROUND T0 THE STUDY .
i Analagous in many respects to the concept of
{y.];' _7‘.f1gure and ground the research study Wthh slowly
b - 7ﬁ,emerged from the context was a fu51on of elements,fa};ﬂ'

'j_comblnatlon of attltudes, 1nterests and assumptlons S

f qunlque to thlS researcher.g It was very much a product,\aﬁ

'1"of my flve years teachlng experience 1n th\ prlmary

ﬁ,grades,fan experlence whlch nurtured 1n me the bellef ,i-‘”

lwbetween teacher and student It was a functlon of my
'.1nterest 1n*’and awe of the phenomenal growth ln the y,d"
h}fcapa01t1es of mlcrocomputer technology,-a verltaby g
'rsfbottomless well of potentlal for educators just waltrngylf
viito be tapped And 1t was the assumptlon that the best

".use for thlS technology lle in relleVLng the teacher

jvylstlcs of the study were getermlned to a large extent
:dtiby my alm to 1ntegrate computer technology 1nto educa—ﬁ:if
f;tlon, Wlth the goal of enhanc1ng the dally routlne oﬁ .
i:teachlng to permlt more personal 1nteractlon between

"fthe teachers and students.3f’"'l

"hat the essence of teachlng 1s the personal 1nteractlon'7”'

"Cof the more rout1ne,_mechan1cal functlons Wthh demand‘\f_"

;;}so much tlme and effort Thus, the spec1f1c characterfff;f;,



'T.a551st1ng 1nstruct10n, commonly referred to as Computer

'DbManaged Instructlon, or CMf Once a framework was

Whlle the general nature»of the study (thefcontext)

‘fwas qulte flrmly established befdre the study was de—

‘veloped, the form and substance of the study (the flgure)

ajgrew as. my knowledge of the technology and research 1n f;]

ndgeneral 1ncreased, and my perceptlons of what could or -
’Sfltcould not be done and how best to effect such changes, f
J ”n,matured From the global approach to 1mplement1ng »

f‘computer technology 1n educatloniwhlch Valaskakls (1981)

’;bferred to as the . process 1mpact effect (pp 4),/; fffi

: fchose to concentrate on the management component Qf

R e

.fdestabllshed whlch gave structure to the general goal

h:4$the process of deflnlng the study, alterlng,:addlng£
f.;or deletlng components, rethlnklng and reformulatlng
xdlmy 1ntentlons, produced the form and substance of the
".study Slowly the means to the end became clear,.and

"5}fthe study began 1n earnest

To more fully expllcate the theoret1Cal base upon

3 . b

3

.gWhlch the resultant studY rests, I w1ll endeavour to ?:/c}h

T'descrlbe the 1nstructlonal cycle for whlch QMI 1s mos}/ R

£y I K . 7

lapproprlate,uthe concept of Computer Managed InStrUCtlon,i;ytt'
;ttvthe process of 1mplementatlon,‘and the research method-‘

’:}ology employed




L=

 THE INSTRUCTIONAL CYCLE . = .. ' .= gL

S The form and type of 1nstructlon best sulted to
C & :

EzS

M‘\ggnlncorporatlng a CMI system 1s a reflectlon of]a defln-
. 1€iqe concept of currlculum theory and 1nstructlon ”
Wthh may best be characterlzed as the "means—ends
SR : approach The role of the teacher 1s to prov1de or o
.h,xhtlrl-f". determlnevthe goals or lefrnlng outcdmes, teach to
| L achleve.those ends,'and evaluate the success of the;t
“{fw process In so dolng, the teacher 1s both an educatlonal
| dellvery vehlcle, and the manager of an 1nstructlonal

q /

ﬁ/g;djff5; system (Baker, 1977 pp \)n‘i“ Withln the latter, there o

"are two dlstlnct levels of actl ;ty.

fﬁ_One of these is superv1sory style man'fementfgfﬁ“
,’«whlch mostly involves clerlcal activities =
. ‘that many of us expect to. see’ teachers doifg. ., .
AR R I O n,”;Functlons such .as recordlng, ass1gning, eval-s R e
‘ii;uj,gf:;f“'lguatlng, ‘arranging and reporting all’ are-j:frr*"' e
ooEnt o n L activities known: to. the classroom:’ teacher
A-fﬁThese act1v1t1es all are, by nature, qulte
*'%froutlne, but consume rather: slgnlflcant e
Cooamounts: ‘of time: - The second- level of man-»\&f L
,_4agement act1v1ty requlred in educatlon is much
. .more sophisticated: It- ‘involves ‘the truly - -
“jgmanagerlal ‘functions: of" plannlng, organlzlng,f
R ",vcommandlng, coordlnatlng, and controlllng
SRS (Dennls,_l979 pp l) .

It 1s the purpose of a CMI‘system, then, to utlllze:f' ‘

7fthe computer 1n order to\optlmlze the learnlng envrron—‘lffdfﬁ“

'fﬁment and to max1mlze the educatlonal progress for each

a0 N



'ichlld whlle maklng efflclent use of school resources.»

: fhuman, f1nanc1al, and materlal (Spuck & Bozeman, 1978,;.b

el

“pp 33) ‘ The 1ncorporat1 yiof the computer 1nto the"”

krlnstructlonal cycle 1s 1?1ustrated in the model below. T/

TEACHER . =

'DECISION MAKING -

N

- QUALITATIVE” . COMPUTER' '
“ INFORMATION & ”_)f, KR

' ‘QUANTITATIVE INFORMATION

™ INSTRUCTION =

fFlgure 1 A model of Computer Managed Instructlon w1th1n
-;the 1nstructlona1 cycle. |

o Al

The 1nformatlon generated by 1nstructlon may be :T

arf'elther qualltatlve (perceptlons, feellngs, 1ntu1t1ve

‘il}knowledge) or quantltatlve (student test results) ln
iﬁfnature.f The mlcrocomputer, in us1ng a CMI package,‘

hﬁhassumes the bulk of the quantltatlve data storage and

',:analy31s, the assumptlon belng°that better educatlonal e

.

'jjdec1s1ons can be made 1f tlmely and approprlate 1nform~f-fﬂv'v'

/

'5atlon is avallable (McIsaac & Baker, 1981, pp 46)Q~



COMPUTER MANAGED' INSTRYCTION |

”=(Baker,.1977, pp. 21).

'"system 1s based upon the cognltlve processes approach

'n‘what of educatlon (Elsner & Vallance, 1974, pp.v5);vw

3curr1cular plan,vlnstructlonal model dlagn051s and

/

prescrlptlon, management, reportlng, and c@mputer

. A

The currlcular plan°most approprlate for a CMI

L

to currrculum development.. ThlS approach to currlculum T
”'lls prlmarlly concerned w1th the reflnement of 1ntellect— ‘_ff

’fual operatlons, focu51ng upon the how rather than the -

The 1nstructlonal model whlch 1ncorporates CMI

‘,;1nvolves a potentlally radlcal reorganlzatlon of the

/1

‘cntradltlonal roles of the teacher as mass lecturer and
”{fthe student as one: of a; number of pa551ve respondents.
1Whlle admlttedly prov1d1ng a somewhat 1nadequate des:”k
'”crlptlon of the 1ntr1cacmes 1nvolved 1n managlng lh’fii
' structlon, nonetheless, the follow1ng dlagram based |
“?ffona model of CMI proposed by Rushby (1979 pp 55)
~vfcaptures the essentlal steps 1n the theoretlcal 1m—*d

'u'fplementatlon of such a system 1nto ‘an, elementary



' school classroom.

ki

THE STUDENT -

1. COMPLETES ‘
. ASSIGNMENT

é;”TAKEs TEST

3. RECEIVES
: FEEDBACK“N

" 4. REPORTS TO
' TEACHER

. THE COMPUTER .  THE TEACHER

-\ TEST

'1. GENERATES: INSTRUCTS -

2. RECORDS ASSIGNS A TEST

'RESPONSES
3. EVALUATES DIAGNOSIS e
RESPONSES - |
4. ASSIGNS . 4.‘.DETERMINES
 INSTRUCTIONAL GROUPS

GROUPS

5. GENERATES
.~ PRESCRIPTION
AND PRINTOUT

]6;,;UPDATES
' RECORDS AND
STUDENT DATA

Flgure 2.. A model of the roles of the teacher, student,.

: and computer 1n\a Computer Managed Instructlonal system.a.r

/
e

LS

TN

) In an 1dea1 CMI env1ronment there would be

a smooth partnershlp between the teacher, the student,v',

1¢~~»L3; .‘1, and the computer.ﬂ

The teacher, freed of the admlnlstra—'

tlve burden,,would be able to devote hlS tlme to thef

'”g task of helplng students for whlch,he was tralned and

hopefully enjoys,

the student would enjoy a course of
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.study which was tailored to hlS individual needs and
preferences,vwith ample feedback to guide. hlS studies,
h:the computer, having no need of JOb satisfaction, but
able to’ process information qulckly and accurately,
would take-over the routine management:of the courses .
| (Rushb§,11979,-pp.:52),_, | | |

v

/ There are two types of dlagnosis - symptomatic and
: causatlve.v A symptomatlc diagnOSis lS at a- descriptive B
‘level,'whlle a causative diagnOSlS is one whlch the
’_mechanlsm underlying the symptoms can be 1dentif1ed
.‘(Baker, 1977, pp. 300) Unfortunately,.limitations
1nherent in the capabllitles of the most common and‘
popular microcomputer systems to store, manipulate and .
'Yetrieve the enormous amounts of code and data required
for a. causative dlagn051s component have nece551tated
the use of symptomatlc diagnos1s.d )
The:management of.thetinStructional cycleorefers
to those capabilitieSTWithinvthe-program tomanalyse,
h monitor‘and direct each'indiVidual student'sbprocress,‘
or that of the class as a whole. The management aspect

1s based upon the records gathered and retained by the

_program whlle 1nteracting w1th the students.
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. The‘report'function of the CMI systegzds the

gehilh ion of-individuai group, or oomparative»data

! -controlled by the teacher and illustrating the student s
progress in- the instructiona% data base.‘ The reports\\
constltute the medlum by whlch 1nstructional dec151ohs

’ are made - regardlng the future actlvitles o | \ff\\\\\;\

o

“The applroation of CMI packages,to education.

has essentially been attempted with the use of large -
‘computer systems ‘because of the greater data storage
capa01t1es, and the power of authorlng languages whlch

fac111tate the authorlng and rev151on of the program. V

)

' However, recent technologlcal 1nnovatlons whlch have
expanded the power of mrcrocomputers,-1nvconjunctlon
with the'lnapproprlateness of large, expen51ve systems h

 for most school dlstrlCtS” have stlmulated the»dev—

i

_elopmentZOfVCMI.systems for miorocomputers;, This .-

- study is using such a small c'on;J‘Eigurc':{tion_,-namel'y'thevj

AT
-

Apple II Plus.
IMPLEMENTATION |

_Implementatlon does not 1nvolve merely
the direct application of a technology.:
‘Implementatlon is an organizational

*process that 1mp11es 1nteractlons between
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tthe project and its setting; thus, it
is neither automatic nor certain (Berman
' & McLaughlin, 1976, pp. 352).

Implementation 1s a- proceSS, and process implles
change.‘ The changes in both the structure or usage
- of an innovatlon and in the innovators_are the result

. . of the interactions between the various elements to

 certainty,

There are definite variations in the
- to which the same innovation is implemented
by different individuals and organlzatlons,
and the degree to which some components of

an innovation are implemented more effect- - ?\
ively than others (Fullan & Pomfret, 1977,

pp. 345).

The 1mportance of the elements 1n the 1mplementation o
vjprocess cannot be_understated. Common (1979) has H
identified four s@chfelements fundamental to every

implementation process.

.. .- . 1. A Curriculum: The nature. of the curriculum,
S specifically its complexity, explicitness, and
o 'practlcallty affect ,the 1mplementatlon process.

‘;2. A User of the Currlculum There are three_
_ characterlstlcs vital to ensuring: the success
'of the 1mplementatlon~ - (a) a knowledge or an
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understanding of the curriculum; (b) the:
' capabilities and skills to implement; and
(c) the motivation to implement. In addition, -
the teacher performs three functions in the
process, those being the planning for the
use of the curriculum, the performance in ) *
carrying the plan through, and monitoring ’
and evaluating the progress of -the implement- :
ation. : , v , ' | %

3. A Manager of the Implementation Process: |
The manager must possess the qualities of” SN
leadership, commitment to and a belief’in,

the innovation, and a thorough knowledge of

the innovation. The functions of the manager
‘include planning of the innovation prior to,
and during the implementation, coordination -

"of the implementation, evaluation, and pro-.
_viding motivation.

4. ‘A Receiving Organization: The receiving
organization must be adaptive, dnnovative, and
receptive to change. It must also provide a
temporary -system to implement yhich is recep- .
“tive to change, provides morale, and satisfies—
- ~the needs of - the innovators duri the imple-
mentation prdcegg/jpp,/2-i377(fgx}i i

>.  Thé inherent cOmpleiity'gf‘the iﬁ§iémehtation’pro—
"Ceéé;‘ih this cése the introducf;on §f q technéiogiéal
ianVatidﬁ‘ith é chiai‘ééfting, means'that~dUringi”
'jthe bourse‘df‘theJStﬁdy ; myriéd‘bf factors could in-
vfluenQe'tﬁe'érocesS'one'way oévéhgfﬁeff’:Fqlian¢and
pomfret (1977), and‘Berman- and McLaughlin (1976) have
tidentified‘Sevérai”aetermihants of impleﬁentatioh,:
,fécﬁors’Which have»aﬂ impoftant:rble as to the gigectibn
_ S v - . =0T ‘ o
and degréé'of'impadt of the innovation. Fullan éé al.
.“(1977)wnotedvthevcharaéte?istics’ofthe ihnoVétién

. A

o,

s



(explicithess, complexity) strategies (in-service
f‘ training,ﬁresourCe support, feedback'mechanisns,
| participation), and characteristics of the adopting
- unit. (adoptioni process: organizational clima;e,

environmental support, demographic factors) as being

-instrumental in the implementatioh process (pp. 367).

Berman'et al. (1976), in evaluating change—agent proe

grams noted that "the extent of mutual ada tation

\
that occurred depended on the substance an scope of

/change proposed by the prOJect design, partlcularly

how complex and spec1f1c the/methods and goals were,

‘and flex1b111ty ;n/copfng w1th unant1c1pated imple-
'mentat;on/pfohlems." (pp. 353)

3

‘ .
s -
W -

‘The underlying theme which pervades ‘the dis-~

cussmon of the process of 1mplementatlon is that the

lnteractlons between the elements is .the one 51ngle
cruc1a1 factor inits direction and effect.' Conse-
quently, the task of . the kesearcher .then 1s to con-

1 struct a research methodology capable of "a aly21ng

48
|

the‘COmplex1t1es of the change process v1s a—v1s
* how 1nnovat1$ns become developed/changed ~during the

process of 1mp1ementatlon." (Fullan et al., l977,'

i

[

“pp. 340) . o

14



QUALITATIVE RESEARCH METHODOLOGY

Qualitative methodology refers to those
research strategies, such as participant
observation, in-depth interviewing, total
participation in the activity being studied,
£ field work, etc., which allow the researcher
to obtain first-hand knowledge about the
empirical social world in question., Quali-
tative methodology allows the researcher
to "get close to the data," thereby dev-
eloping the analytical, conceptual, and
categorical components of explanation from
the data itself (Filstead, 1970, pp. 6).

The rationale underlying the use ofoqualitative
metﬁodblogy in research is based on the assumptidn<that’
we cahnot understand human behavior without understand-
ing the framewofk within which the subjects interpret
their thoughte, feeliﬁgs and actions (Wilson, 1977,
pp. 249). Understanding, therefore, can only-come
from a eiese and personal relatienship between the
- researcher and the.situation., The difficulty’which
immediately confronts the réseefcher, however, is in
maintaining a perspective that views events from‘with-
o out as well as from within, while at the same time
being close enough to the situaﬁion to be sensitive

g

‘to the underlying forces at work. As both participant

©

and observer, the‘résearche; is faced with two types

of problems: the tactical problem of maneuver in the
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fleld (conformlty or nonc0nform1ty), and the eval—i

| -uat1on of the data (the observer s experience as ”ﬁ;jj?

.‘;related to the 1mputatlon of meanlng and the form—i‘;

lulatlon of categorles) (Vldlch 1970 pp 169)

fo’

As an 1ntegral part of the srtuatlon,bthe‘;h

Lo wll ‘o_v

FLF_{researcher must be careful to acknowledge, and-ani'ﬂ. L

\

A :telaborate upon, the 1nfluence he exerts on the“;7

”:fbdata Wthh 1s both generated and interpreted.

“f;'Accordlngly, the researcher must flrst flnd out

Yigw .

'”where 1n the soc1a1 structure he fltS and what

' rfrole the part1c1pants have establlshed for hlm,

'ffor the\Fole of the partlclpant observer and the

‘tlmages whlch the respondents hold of hlm are central

_‘_ . !

to the deflnltlon of hlS soc1al posrtlon,,

Qo

G

'\gether these two factors shape the c1rcumstance5"u’5%

' ffunder whlch he works and the type Of data he Wlll

'.T[fbe able to collect (Vldlch 1970 PP 244). :Thé-l"

s \ _
: researcher cannot for reasons of object1v1ty,-

'~attempt to become ‘one of the partlclpants, but ORI
. ’ e FE - R . i’
,vnelther can be appear aloof or removed for prox—i‘ o

“5ff1m1ty to the 51tuatlon w1ll détgrmlne the accuracy

fffof the data collected '_wmh.‘ |

£

i_'The:evaluaticﬁloflthetdata;is;thejresearchergsue:fv'




b i !

v_.\v

°,attempt to categorlze 1n some form the events off"d

',a'a s1tuat1on so that 1ns1ghts 1nto the meanlng of"

'3a situatlon become clear.} Evaluatlon is not an

;entlty unto 1tself undertaken retrospectlvely,
rather, 1t 1s an on g01ng process of formulatlng‘

rw-hypotheses, c&arlflcatlonJ substantlatlon,.and f'
' s . D .

‘bre formulatlng new hypotheses. then what 1s sought,
Lfgand how, 1s a product of the researcher 'S back— ;7dvg* !

ground experlences, and attltudes.-"vg‘
e ‘ . [ [ . / :

IR

‘j“In short 1n qualltative work just as
Vttere is no ‘clear-cut line’ between data
. llectlon ‘and analy51s (except  during
P rlods of ‘systematic. reflectlon), there
" is| no sharp division between: 1mp11c1t
coding and either: data collection or-
“data. analy51s. There tends to be-a -
f;contlnual blurring and 1ntertw1n1ng of .
“all three operations: ‘from. the - beglnnlng
- of the investigation: until its near . °
-gend (Glaser & Strauss, 1970, pp 291)

)

As the 1ns1ghts 1nto the srtuatlon slowly

'lf;emerge, the task then becomes one of conveylng

.-/

»the 1nterpretatlon in the form of a model or
'gflgure.g Once a paradigm 1s grasped ;understood,_.
”and used then the results or research are pre—-fl"'”' '

. . w
/S nted an such formulatlons or conceptuallzatlons e

",jas are deemed necessary, and no argumentatlve_}-’ )

|

'.uor comparatlve posture whlch argues that thls

\\'

il __,_14_._,__

s : N S ~
ffapproach 1s "better" or\"more valued"' v~“truer =



. fo life" than some other is mentioned (Psathas, 1973, -

Whlle the ultlmate goal of qualltatlve research

e is. the constructlon of a paradlgm to represent the rh

‘"r,essentlal themes of a 51tuatlon, both the means toT

':\that end and the form and nature of the end 1tself vht§r.”

8 .ﬂ

';are unknown as the research beglns. The partlcular i

.°7ffmeans chosen w111 depend on the theoretlcal re-7hhf,,?f‘fb

'anqulrements of the research de51gn, on the charf*
"7facterlst1cs of the place and populaﬁnon to be df’“'qi
ﬂ'jstudled and 1n no small measure on the personal

‘L and profe551onal quallflcatlons of the 1nvest1—]1',sif

_;1gator (Pearsal;; 1970, pp.,345)



_ CHAPTER THREE

L

| WTHEfﬁESEKﬁCHfDESIGN;‘1EVOLUTION‘OFjTHE.CQNSTRUCT

The research des1gn was, from the moment of

'._conceptlon to ltS conclus1on several months later,

17'ﬂvery much a construct in evolutlon.f The dynamlcs

'

,of change began w1th the transformation of the-'h

”:,3theoret1cal 1nto the actual and contlnued as the

Sl

Lfactual developed over tlme Thls process of

i}A‘,change contlnuously provrded new structures whlch'H>

: Jln turn became the context from Wthh more devel-rl*ﬂ

73_gram and currlculum development, the research

‘opments emerged Ends were not ends unto them—iu

'selves, but the means for yet more ends.ﬂ

o
A

e Ends arlse and functlon w1thln actlon.vt*" Dl L
- They . are not. .things. 1y1ng outside  at whlchjf'
. the’ latter 1s dlrected.o ‘They are. not ends
“or.termini, of action,at all. ‘They ‘are . :
‘,_iw3term1nals of - dellberatlon, and so turning
:.fjp01nts 1n act1v1ty (Dewey,. 1922 pp 223)

. o
S

The act1v1ty whlch represented the evolutlon

'iwas a- re01proc1ty of actlon between elements (pro—:’

', =

v

'settlng, the 1mplementatlon strategy and the role

f&of the researcher) whlch determlned both the character;_uiwj:g
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n

‘ﬂpln*effect. d3;4

~ 'CURRICULUM, DEVELOPMENT

‘fand dlrectlon of the research de51gn. Thls 1nter—

B actlon was at tlmes 1nternal or external 1n orlgln,

1mp11c1t or exp11c1t in: nature, pro-or re—actlve

As the de51gn unfolded the orlglnal assumptlons -

'ifregardlng the nature of the teachlng act,tcurrlculum
'f;theory and development and the role of technology
ffln a classroom env1ronment, were noteworthy for

h”thelr stablllty even as’ the form of those assumptlons

e

*_fwas belng moulded over trme.t The foundation upon =
bzwhlch the research de51gn was based allowed for
“Qadaptatlon w1thout jeopardlzlng the 1ntegrity of

hvthe construct

L

The very fact that a’ CMI system was deemed

ﬂ.lapproprlate for use 1n teachlng elementary school
ggmathematlcs 1mp11es a: deflnltlve concept of. teachlng t»u“’

;-and currlculum, a paradlgm of 1nstruct10n adherlng

b

'fstrongly to the purposes,‘experiences, organlzatlon
‘yand evaluatlon model advanced by Tyler (1949 pp. 1)

"x{The problem of the educator and currlculum spec1allst:’:rfﬂ




'Qstable for the duration of the study, other aspects'

iiconstantly being tempered by realism. -

o then, is to identifz the'most-salientvand*efficient"
',intellectual processes through which learning occurs,}

ﬁfand to provide the setting and structure for their.' ol

development (Eisner & Vallance, 1974 pp G)Q_LThé'

'setting and structure for the development of: the .

“1pupil s computational skills was, in the 1arger..

s

;context the CMI system itself of which a hier-zipl
'h:archy of objectives compatible With the curriculum
h:of Alberta, Saskatchewan, and the Saskatoon Catholic o
:Q‘Board of Education was its substance. The'objectives
"Lonce selected, were arranged Within each operation in L
”'a sequential progreSSive, linear manner. The scope
'?of the objectives was limited however, byvconstraintsf

’hvhfiinherent in the technological medium being employed

é.(See APPendix . f{‘; .

Whereas the original conceptualization of cur—-'

“”,riculum and instruction and its embodiment in the.

7selection and organization of objectives remained

jof the research deSign were. a study of intentionality o .

PO
PN



3,catlons._ Accompanled by the 1nstructional data

- P.‘ROG-R,Z;M DEVELOPMENT -

From Baker's model oﬂ‘CMi 35‘59159 Comp¢§éd"'._ﬁd
of a currlcular‘plan, instructionai modei idiagnosisv‘
7ﬁzand prescrlptlon, management,.reportlng, and - com—-f‘h ,
puter (1977 pp 21) emerged a program wrltten 1n the d:‘

a]?BASIC language de51gned to meet those general spec1f1- :

'"base (con51st1ng of the objectlves for each of the;j

ffour operatlons), the CMI package prov1ded the o

e follow1ng :.
‘”mlt‘ Student flles and retrleval capac1ty
»2.ﬂ Con51deratlon of - 1nstructlonal goals, ‘
. 11nd1V1dual capabllltles, and 1nstructlona1
N means. ‘ : E : :
3T DiagnOSiShand' rrptlon of a course
Qof 1nstruct1®n or the learner._ ;vfi‘ R i

_,{5._ Informatlon from the data base in a.
f‘l;reasonable and usable form : :

‘;6.‘ Monltorlng of each student relatlve
~'to his program of objectlves and to other g
"'students in the class._,u‘.l e :

_‘7}’ Management of the resources requlred g'ffx'f’”*
7for classroom operation.. _ﬁ’u» o .\ / B '
“‘f8‘ Management reports for admlnlstrators /v"jh;
‘describing the educational ‘growth of- students f'
) in the classroom (Agullu & Bltter,‘l973 pp. 7)



o

_(see Appendlx'B).
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7\\A The\management\of thefinStructional»cycle‘was

' ’acc mpllshed by flve programs withln the CMT package
vwhlch\allowed the teacher to administer to any one of

'_the follow1ng the class as a whole, an’ 1ndiv1dual a

student, the prescrlptlons and objectives, the prlnted

&eports, and the class or student performance data

|
“stored durlng the course of the CMI system s operatlon

There were two' reports generated by the CMI

system - both 1ntended for use by the teacher = one‘

S

lemedlately after the student had scored hlS test -l .h.\%ibf
_tresponses, and the”bther at the convenlence and need
":of the teacher f The report whlch was produced for "
‘l'each student after they had 1nteracted w1th the system f
'dlncluded pertlnent 1nformatlon de31gned to prov1de thebd”
ﬂ:teacher Wlth 1nd1v1dual and comparatlve data upon Wthh .

,better educatlonal dec151ons could be based. (see,

s

’hAppendlx C) Also avallable to the teacher upon

.request were prlnted reports on 1nd1v1dua1 students o

-

'f(blography, hlstory, as51gnment and" 1nstructlonal
'group), the class (progress in objectlves, operatlonsu

'*'and groups) or the objectlves and prescrlptlons._

\
R AR
wr

:

e ReViSionsfto'thefcapabllitiesvand,capacitiesrof-"

a
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each of the flve programs and the test generatlon/
scorlng cycle were 1n1t1ated by varlety of sources,
not the least of whlch were the llmltatlons of the
_technology 1tse1f _In partlcular, the test generatlon
» routlne which orlglnally wag 1ntended to be an on-y
‘vllne, 1nteract1ve procedure, became a hard copy,
-prlnted test u51ng the Apple Sllentype thermal prlnter.
"The storage capac1ty of the mlcrocomputer both in
terms of random access memory and dlskette meant: |
!the fractlonallzatlon of: the whole program lnto
sub- programs. Consequently,‘access1ng of programs
»from dlsk ‘involved delays Whlch in the words of
hone part1c1pant "became very annoylng at t1mes
‘_even though every effort ‘had been made to maxlmlze
_the functlonallty and utility of every optlon

w1th1n each program.

vFurther revisions. were 1n1t1ated by flndlngs_
:obtalned from the pllot study, conducted two weeks'
. be%ore the. CMI package was scheduled to be 1ntro~ ;
"duced 1nto the research settlng.‘ The part1c1pat1ng
;teacher employed the CMI package in a way that had
.tnot been ant1c1pated. Spec1f1cally, the students

_'went ‘to the computer, ¥test based on the'progress.;y

1lvof the student or the teacher s a551gnment was
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V?;

»prOduced, the student completed the test on-site,
and corrected the test on the computer before returning

to their seat. This*deviated from the original in-

- tentlon of’ hav1ng each. Chlld recelve a test in suc-

-ce551on, and then repeat Ehe cycle for test scorlng
purposes, The 1mp11cat10ns of thlS novel approach
‘were COnsiderable delays'whlle.the computer’accessed,

,retrieved,vmanipulated‘andvﬁpdated.information used
.inJrecord—keeping.’ In response to this situation,
‘the efficiency of the'test generation_and‘scoring

'routlne was enhanced both in terms. of the method

-"of data manlpulatlon and time.

Another fac111ty proposed by the cooperatlng teacher

and subsequently 1ncorporated 1nto the class manage4

- ment program was a routlne for grouplng students

~using elther achlevement, or ‘hame. -At. thlS p01nt,.hOWever,
fthe llmlted storage capa01ty of both the random

,access'memory and dlskette-nece551tated'a de0151on

o1

bon my part as to the relatlve merlts of the many

_components of the CMI package The addltlon of

.-

-one routlne meant the ellmlnatlon of another.

o

'Functlonal utlllty was paramount thus a component

'of“the CMI package whlch recorded*the date of;mastery

[
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of an- objectlve for reportlng purposes was deleted

in favour of the potential benefits to be derived

-from grouplng students. f : o R

The molding of the program to fit the reality
of the teaching'sftuation continued'past the piiot
study and into the actual 1mplementatlon process.

vAfter hav1ng wog}ed w1th the program for three weeks,

=)

the.seven participating teachers requested the ellmln— ‘

atlon of the prlnted report generated at the end of -
the test scorlng cycle ' Th;s report contained 1n-'
iformat;on as tO/the student, the'operation‘andhthe
ohiective, both the‘studéntfs responses and the
correct responses as'recorded by the conputer,_in- dn
:struCtionai groups as~determined by ‘the teacher or
automatlcally by the program, and five prescrlptlons
Whlch llsted approprlate resources for teachlng or
remedlatlng the concept (see Appendlx C) .The
teachers, w1thout exceptlon, felt that the prlnted
‘report. was of 11ttle value and only added to "the
masses‘of paper we shuffle anyway. -Thls op;n;on

was_based upon the ways 1n'wh1ch the teachets had
. , . :

accommodated the innovation, specifically,‘a"routihef;

e

vdemocratlc use of the machlne w1th little regard

for matchlng the 1nstru¢tlona1 1evel of the students

¥



RESEARCH SETTING « . . S

to an approprlate objective level Thls‘phenomenon
Wlll be discussed in much greater detail when “we |
con31der the underlylng themes which charactérized
the study. - ‘_ _ f_’,“ SR o
| In conjunctlon w1th the actual CMI package asr
concelved 'authored and revised, the model of the

1ncorporatlon of co%puterlzed management into the

~

,1nstructional cycle represented the major data gen- .

eratlng 1nstrument from Wthh 1n51ghts 1nto the im-

plementatlon process slowlx\emerged

Actlon is constructed by the actor, N
'therefore, to undepstand how “"and why. N
men act. as they ‘do, their perspective T e,
‘must be, understood (Psathas, 1973, pp..6).:

"

Wlthln the research settlng there were ‘a, number

of " domalns of 1nfluence ‘ the communlty as a whole,

/

. - f}the school 1n partlcular, the pr1nc1pa1 the teachers,
| : ‘ ,hthe students, and myself The relatlve lnfluence of
\\\ | “'each domaln actlng alone or 1n concert with others\

t'was the catalyst Wthh promoted the evolut on of the .

research de51gn during the entlre length of the study
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To describe the community as a typical, middle
class Suburb is indeed«anqoversimplification, but
nonetheless, portrays.its essential characteristics
Approachlng a decade in age (originally developed
in response-to industrial expansion close to an
:existing agriculturally based town), the drea has now
taken on the appearance of stabillty and maturlty.
The predomlnant occupation of the somewhat«transient
famllles would appear to be dlrectly or 1ndirectly

K

" dependent to a large extent upon the 1ndustr1al base.l

‘tFrom'the staff of eighteen teachers; seven
voluntarily‘consented'to,participate in the research
stndy. Asfa-collective,:few common-traits could be
detected among the seven, thus a dominant perspective
is dlfflcult to deflne._ There«Were‘as many degrees
of the varlable "experlence" as there were part1c1-
‘pants:p teaching experlence ranged from one to thlrteen .
yearsf experlence w1thwthe mathematlcs program they

werehgurrently using varied from a "first exposure" to

seven years; and previous access to, or familiarity
B . , . ‘ N R .

with- a computer spanned "never Saw a real one before" .

"to a cursory acqualntance with the PLATO computer

: at;the Unlver31ty of Alberta. Ind1v1dually,.no,one
participant had a great deal ofﬂexperlence in all of"
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|

tﬁe above.

While acknowledging the diversity'of experience
which the pqrticipants brought to the study, nonetﬁbiess,
some elements common to all can be i&entified. Of 
these, the moﬁt evident was the enthusiasm to ﬁarticipate
in fbe study as a means of acquiring moré‘knowledge
about computers and theit‘role in education. The basis
for this motivation lay in the perceived need for the
teachers and. students alike to become more aware of
the-potential}benefits”to'be dérived from a_teChhélogy
which is rapidly assuming greatér importance in:our
Society.' In addiﬁion ﬁo agreeing on the basic reason
£Or their desire to particiﬁate, the teachers were
 siﬁi1ar>in their teaching styles and methods in math-

ematics education.

When initially teaching a mathematical concept,
the threeigrade three‘téachers, the two grade four
teacheré,:and‘the two grade-six”teachers taught to. the
group as a.whole. -No*'pre-testing was’dqne on’a rou{ine
basis'nor was‘a110wanée made for students who had
aireaay mastered the concept beipg taught; The widely
differing abilities of thelﬁupils in each of the

classrooms required each teacher to monitor the progress

[



of the puplls through a comblnation of unlt or

teacher—made tests,‘ln class or a551gned work and"

/observation.v Re teachlng of the concept when
r'called for as a. result of the monltorlng process,f
anas generally done 1n a: smaLl group 51tuat10n
. \ S :..l A R .
Qg"when,the need arose".
Each and every one of the one hundred and flfty—f'

vL;SlX students partlclpatlng in® the research study

{ﬂowned, or had dlrect access to, some form of 1ntegrated o

5}gc1rcu1t technology, &eflned for the students as ,5
'Hfh;v;fqeﬁlncludlng calculators, electronlc games, or mlcrocomouters.m
‘fhof these three, ownershlp or access to a calculator .
‘fgwas the most prevalent (89%),‘followed by electronlcng”
'ffgames (60%) and mlcrocomputers (0 04%) | Dlstrlbutlon‘fjf~;

‘;flgby grade level was Ln51gn1f1cant for calculators and -

- mlcrocomputers, however, ownershlp of electronlc

'tffv1deo games 1ncfeased dramatlcally according to grade

. ‘i".
Lo

'flevel
The pervas1veness of computer technology amongst

1’:;the students and the famlllarity of every student with
Tfat least one varlatlon of lt, may help 1n explalnlng

RN vc

v‘fwhat one teacher noted as "total acceptance of 1t (the

i :
O : o



”U"‘computer), almost as 1f it had always been here fthey;"

"love 1t“ . The sheer exc1tement of the students at the

. -
'.'prosPect of u51ng the mlcrocomputer can be 1llustrated

"Byfby statements from the teachers such as: “they were on\

V-;i;the edge of thelr seats all week, and "Monday couldn't :

,“‘\

get here soon enough for them, all I heard was 'When ; chfV}
Jdo we get the computer?' and 'How much 1onger_'t11 ”fo*\;'f”
'”hywe get ‘the computer?' and on “and on and on'""’

r . : . C x e
The research settlng was the medlum upon whlch I,\,k‘fgs
N : R (I

has both data generator and 1nterpreter, had both an

\Yikex§§1c1t and 1mp11c1t effect. In terms of the data
i:fgeneratlon and collectlon, at no tlme dld I, nor,

'h“;could I dlsassoc1ate myself from the settlng 1n an -

1 .

' attempt to anlmlze my 1nfluence upon the 51tuatlon.f&

Slmllarly, ‘as 1nterpreter, the meanlng I derlved ﬁrom “Qluﬁ“‘”

\

a. 51tuat10n ‘was, very much a product of my hlstoryp

7>-exper1ences, assumptlons and roles

- ']Our observatlons are, therefore, ‘always
‘wfd nfluenced by our prlor conceptlons,v;we('
“view the world through our own perceptual-
"lenses.. These ‘lenses ‘have. been partly.
- ground by our exposure. to :and knowledge -
. of theoretlcal constructs and formulatlons =
. B 5 such exist - related to the research
ﬂproblem. Thére is-‘no such thing, therefore,
as atheoretlcal research (Dulgnan, 1981 pp 292)

RN
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My omn personal experlences‘ln u51ng a m1crocomputer‘:
'f,bln'a teachlng 51tuat10n for the two years prev10us,”“"'v
-,_the attltudes I held towards computer appllcatlons in

’the classroom, my assumptlons about the relatlve mer;ts:~ﬂ
. of a CMI system, and the hundreds of hours spentf,,lfntfway .
i authorlng, testlng and rev151ng the CMI package,l" ;iﬁtuflx
) Td%ogether colored Y perceptlons of events.; Both‘ f “w\'tﬂ"
‘3-/r~vhactlons w1th1n the research settlng as data generat L
‘ }]4' ;o:and collector,.and my actlons outside of the research ‘KJ;
'.f_/vd;fm:settlng as” synthe51zer and 1nterpreter, therefore, s

:‘a?were to a large extent a- functlon of the many roles

'vj-i‘lr*ﬂtI brought to the research study. {thiff"'

‘/. L
i

 \IMPLEMENTATION STRATEGY - B e T P o

In geperal\terms, the study can be conceptuallzed

;as hav1ng two separate and dlStlnCt phases, the
developmental (during Wthh the students and teachers ’3/[

:fwere famlllarlzed w1th the mlcrocomputer and the CMI
N \

'”3,”program) and the 1mplementation, or the actual

f;'lntroductlon of the 1nnovatlon 1nto the seven
'”Part1c1pat1ng'classroomst o 'Tiﬁvﬁ é%@’

PR

Kgg;//ﬁﬁZ:The‘goalfo$vthe Week—long;developmental”phaSei'
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‘tiwas a. "functlonal llteracy" for both teachers and
'Jstudents, a worklng knowledge of the Apple II.
drPlus mlcrocomputer and the CMI program._ Each

'classroom - both teachers and students - received

a brlef course of study whlch focused on the

.components,‘operatlons,;uses and varletles of

j'computers 1n three, one half hour lessons. 'ff7
, ¥

l_jtaught each of the lessons for all of the class— C

: ' ‘ | e
»rooms, 51ng a lecture method supplemented by audlo—,w o

‘”'v1sual alds such as overhead pro;ections and

‘g w1th the program, I was present w1th every student

”3:ja more detalled extens1on of the literacy 1essons‘

',;thlrty flve mllllmetre slldes. In addltlon,
hdeach student was requlred to complete a. small
o o L

booklet Wthh relnforced the major concepts dis-

fcussed in the lessons. For their 1n1tia1 experlenceﬁ

iﬁfand“teacher on,an 1nd1v1dual ba51s to demonstrate
'gand explaln f?or the students, thlS meantﬁactually
’”.dlrectlng them as they took a test and then had

iﬁhthelr answers scored on and by the computer f ffti

~

Functlonal llteracy for the teachers lnvolved

R

:fhto include a one hour 1nserv1ce on’ the capabllltles

fand operatlon of the CMI package ltSElf No effort =
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e

e was made to suggest a- means or a method of 1mplement—d
ation other than the model of CMI based on the work ‘
i of Rushby (1979), whlch was dlscussed brlefly
The quallty and quantlty of the 1mplementatlon':
-lstrategy (a personallzed on=- 901ng process) was: |
nece551taL@d by éhe very nature of the innovatlon‘
1tself a complex plece of machlnery that whlle
attractlng the teacher also scared and frlghtened
‘i'each of them to SOme degree Therefore, I felt

nlt necéssary to assume the task of 1nd1VLdually e”'ﬁn
"yfworklng w1th each student for every teacher ‘50 |
' t;that the teachers were not left 1n control of

"'an 1nnovatlon about Wthh they had little or no

h;knowledge.Ivhether such an approach 1s merely

fh approprlate for a‘"paper”'currlculum but crucial
”sto a technologlcal one 1s open to debate, but the;_u
h?p051t1ve reactlons of both students and staff to
:;-the method employed would certalnly suggest that

:such is-the. case..'

The second phase, the actual 1mplementatlon
'of the 1nnovatlon, at flrst 1nvolved draw1ng up
'iffa schedule for the.. sharlng of the three mlcrocomputer

'”'conflguratlons,. Ease of transport was a major factor

G
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in the palrlng of teachers, who eventually had the
B uSe of a computer each day for one half of the day.
Once the schedule had been determlned, the teachers g

-vwere encouraged to begln the 1mp1ementatlon 1n a -

|

‘manner whlch they deemed approprlate for thelr

31tuat10n. The sharlng of ‘the mlcrocomputers was {;"

:eased somewhat by the purchase of an addltlonal

'mlcrocomputer by the school after the thlrd week

A

of the study Thus, of the seven teachers,,only
',yfour were requlred to share Q computer whlle three

: :others had full and dally use of thelr own machlne

I was present at the school every afternoon‘yl

.throughout the nlne week study.g My role changed
"vﬂdally, sometlmes hourly, from that. of creator and
‘chonsultant to 1mp1ementer and researcher.; My dutles g
,ivarled accordlngly, dependent to a. large extent upon }”

“ the smooth and rellable operatlon of the program,_f

ot

Land the famlllarlty of both teachers and students

o w1th 1ts operatlon. I th refore acted as the sole jfﬁ ,

S . : s 3 z

ulresource support and feedback mechanlsm, at least

1n1t1ally, untll the confldence of the part1c1pants

T,meroved;~‘[
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ROLE OF THE RESEARCHER

The perspectlves Wthh I was able to emplo&
durlng the research 51tuatlon were many and varled
A 31mple dlchotomy of part1c1pant and observer as pro-
posed by Wllson (1977, PP - - 250) was - not adequate

for the purposes of thlS stud}i* the‘part1c1pant,was,
.I C

<

also the creator and author of the 1nstrument for .
generatlng data, whlle the observer was once the
1mplementer of and consultant to, the CMI package._
.dwf The consc1ous adoptlon of multlperspectlves called “
for by Werner (l9 PP ll), for Ehe purpose of
dellmltlng the effects of a myoplc V1ewp01nt, was

A

therefore clearly necessary, 1ndeed 1nherent, ln

h‘thedresearch des;gn,';jﬂf‘
V1ew1ng the research srtuatlon from w1thout as_j
well as from w1th1n, 51tuatlonal sense—maklng (Werner,f o
”1977) requlres the researcher to strlke a respon51ve ‘pd
‘ chord among people 1n dlalogue 51tuat10ns by clar-- |
';,1fy1ng motlves,’authentlc experlences, and common
meanlng (AOkl l978,»pp.712) ‘ In a systematicLsearch;i‘fi'
~-to glve meanlng to meanlng—maklng, the researcher :
d must methodlcally plan the forms of data he w1ll

collect the settlng 1n whlch he w1ll gather the
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data,’the'participants with whomvhe will’interact,
and the questlons he Wlll ask (Wilson, 1977, PP. 257)

. The form of knowledge sought, therefore, 1s not -

nomologlcal, law-llke statements, but deep structures
of meanlng, the way 1n which man meanlngfully

experlences and cognltlvely approprlates the

soc1al world &Aok1,°l978 pp.v12)

Q The meanlng of a. 51tuatlon, nonetheless, lS

iunlque to each 1nd1V1dual : Perceptlon, as the Vehlcle

by. Wthh we seek to galn meanlng, 1s a product of our.

-OWn 1nd1v1dual experlences, a hlstory whlch has
et ' NG

formed ldentlflable attltudes, pr1nc1ples,'1deals ef

and assumptlons. ThlS perspectlve, because 1t

‘cannot be dlvorced from the researcher for the pur— ‘

’

‘ pose of d01ng research must be acknowledged and

-more lmportantly, clearly deflned Wllson, (1977)

v1ewed thlS process as belng more than merely

utllltarlan, 1t becomes .a means of objectlvely

3

' interpretlng the 1nslghts whlch develop in a socialj“

©osetting. e

,By systematlcally seeklng to understand
‘actions from:the different perspectives. :
of wvarious. groups of part1c1pants,,the Sohe Sl
fresearcher av01ds getting caught in any < ¢
one, outlook. He ls,able to v1ew behavmor

I
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simultaneously from all perspectives.
" These tensions in point of view - ’
between outsider and insider and’
between groups of insiders - keep
- the careful researcher from lapsing
1nto subject1v1ty (pp. 259)

»

The objectiyity I sought then was'to bé'found" i

o 1n the multlperspectlves which I brought to the researchﬂ

l

settlng creator, author, 1mplementer, consultant

’fellow teacher, And researcher .Each of these at

.ttlmes assumed paramount 1mportance, yet at no tlme

could they be totally dlsaSSOC1ated from each other. 1df

'The 51mple dlchotomy of the 1ncrea51ngly 1mportant

{
role of‘consultant, as .was 1n1t1ally env1saged in

'the-research proposal could not be malntalned

durlng the course of the study. The dynamlc 1nter—,,“

'actlons w1th1n the settlng meant that at any one _jﬁ
: :p01nt 1n tlme, the role of researcher may have been =\

- but one part of a. greater wﬂ#le

"./‘/.

" DATA COLLECTION = . / .

' Data, as'the buildingublockslof meaning,bwas the

product of the complexxtles 1nherent not only in the

_communlcatlon between man- and man (AOkl, 1978 pp ll),

but aISo,ln;the 1nteractlon ofxman and mach;ne.‘ The“ﬂ



,dlver51ty of forms Wthh the data assumed meant,
Itherefore; hat a varlety of means was necessary

 to detect them.

An organlsatlonal matrlx prOposed by Spuck
and Bozeman (1978, pp- 32) helped at least 1n1t1ally;
:to structure the data collectlon (see Appendlx D)':
but one whose 1mportance gradually dlmlnlshed as the
-study progressed Employlng questlons from the -
'dmatrlx, the partrcrpatlng teachers were 1nterV1ewed
_ both formally and 1nformally. ;The interview se551ons,;'
'all of Wthh were recorded and the dialoguehtransé /
: cr;bed( were held in places and at‘times.most e
',convenienthto theloart1c1pants, and Varled in
size from 1nd1v1duals to the full group. Whlle each
~teacher was 1nterV1ewed at least once a week on
d,a formal ba51s, a deflnltlve schedule was never -

1 .

‘.establlshed dependent to a large extent upon the

~ many demands placed on . the teachers

In conjunction with the;interviews,'daiiy -

,observatlon of classroom settlngs provided the

‘.researcher w1th a. Vltal source: of data most of

*whlch becamne the substance of . an 1nterv1ew at a.

'
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later p01nt in time and replac1ng the organlzational

p05s1ble, I sought to remove myself from any direct

cohtact w1th the parthlpants while in the classroom,

.nothng events and 1nc1dents in a log book However,

" attehptlnq to transcend myself‘from the research

setting was, for thlS study, virtually 1mposs1ble

hI céhld not dlsassoc1ate myself from the fact that -

I had created authored and was 1mplement1ng the

very 1nnovatlon the effects of whlch I was study—

ing.. Slmllarly, the partlclpants - both teachers

» .
o

",and students - did not he51tate to ask for help or

,-guldance when the need arose,tthereby con301ously

subsumlng my role as researcher with that of the
E .

manyvothersll,obvlously‘portrayed.

B

.~ While attempting to extricate myself as much as .

posSible from guidingfor'influencing the course of

P A

'vfthe study, nonetheless, the fact'remainedithat asv

consultant and 1mplementer I ‘was . forced to actlvely

part1c1pate in the research settlng, thereby gen-

. eratlng data while at the same tlme collectlng 1t.v

For thls reason, a purely phenomenologlcal approach
/to the study could not be establlshed for 1ntegr1ty

of the research role was 1mp0551ble to maintain.

g7

' matrlx as. the framework for questlonlng As often as
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Similarly, I was not an outsider seek;ng %o‘gain_
an understanding of the situation fr%m a otally
‘Vigndrant point of view) for my expengenee as a

‘teacher served me well in empathlzlng with the

-/

part1c1pants and anticipating potentlal problems

‘or concerns. -Thus,,whlle making rhe obje_tiVity
.of-my data much harder to protecth my familiarity
'With.and.active involvement in t e.resear h
settlng sen51tlzed me as researc er to a deeper
understandlng of the 51tuatlon, familiarity:

based upon prev1ous experlence' nd personal commitment

to the 1mplementatlon._’

As a means of reflectlng i troSpectively‘on the
dally events, I reserVed a. portﬂon of tlme to myself
to record my thoughts and feellngs., Whlle occa51onally‘
'_con51st1ng of llttle more than|a rote’ recollectlon
fof'events, often I ;oundvmysel cons1dering in de;,

,tail'a‘particuiar'comment or gvent and postulatlng as .

to its rélevance and‘meaning;' Accordlngly, I woqld

note the fact, and seek clar'flcatlon of my 1nter—

Vpretatlon at the earllest possxble convenience.’

. | R
‘:Periodically:throughout:the term of the study con-
(U ) : ‘

crete forms of data such as letters from the students

\
\
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to myself, orvanx relevant artifacts which I

.conSidered as in some way having potential for
maklng sense of the situation, were collected
and retalned. Dupllcaté coples of all the in-

" fprmation were made ‘whehever possible. .

' The variety of data collected was produced from.
diStinctlyrseparate.SOurcesi the teachers, the
students, the school;administration,/6ther\staff
members, the/community, and myself.' Each Qroup‘
,had,slightlgidifferent perspectives of the same

event, thereby interpreting the meaﬁinghof'an
’event'or happening in a variety oraways; The teachers
and'students were obserﬁedlon adregular basis and
1nterv1ewed dlrectly in’termsROf‘admrnistration, .
“the other staff members and the community, notes.were
~tkept»on comments or‘eyents appllcabieuto»the &mple?
mentation>and ciarification pursued wheneVer it
aEpeared productlve to do so. I, as both‘observer—
-researcher and part1c1pant researcher, recorded my
thoughts, actlons and feellngs on a dally bas1s,
hoping to clarlfy my role 1n the 51tuatlon, and
4constantiy sen51tlzermyself‘to the 1nteractlons
:amongst'the‘participants.°.Periodic discussions

‘with my advisor functioned as a means of clearly -



definiﬁg the variety of roles I was assuming in the
research situation, and their corresponding effects

and influences.

bt
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"hthere 1s no formula or rec1pe for analySLS thch

..\ CHAPTER FOUR
~© .. DATA- INTERPRETATION -
Just as there 1s no formula or recxpe for

procedures whlch lS to be applled ready—made to

the problem belng studled (Psagﬁ&s, 1973, pp. 16),

| n

7would sufflce for all research SLtuatlons. ”Thef-h'

, panaly51s’—'a process of 1n51ghtful reflectlon."v“

'upon the meanlng of events from the perspectlve

"i:bellefs,~1nterests and approaches the researcher

'f.becomes one of

',of the part1c1pants'—rls based upon the selectlon,

’:t.cla381f1catlon, and deflnltlon of/what constltutes

K '

¢, /

Q.

The selectxon, cla851f1catlon and deflnltlon of

‘lf,the data. 1s made more‘d;fflcult by the varlety of

EOER g ¥ T - o
i B s

"J"or non—actlve, concrete or’ abstract (Wllson, 1977

< .

S - - - AR ETL
e : (&) ot

»f:‘« S

’z,analys1s to- flnd leads for further data;
ufcollectlon and also to ascertain the
‘existence of concepts ‘As-a concept

”iemerges,-and as- data begln to flt/the*")f‘

d'44j4,<,_ BIERERN E ISR ,

' . - . R E . S o /-

'°d"data" whlch 1n Qurn 1s a- product of the assumptlons,h

S}

"'holds 1mpllc1tly or expllc1tly (Werner, 1977 Pp.. ii@

’f-forms data may assume-"verbal or non—verbal, actlve'

pp. 257) As the data are collected, the task then'f>t'*
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concept, some. of its propert;es, 1nclud1ng
its relatlonshlp to other concepts and the

condltlons under which it it ‘pronounced and ' R

smlnlmlzed become dlscernlble With further
collection, . odlng and analy51s “of data,_"
- some concepts are discarded or merged ‘with-
f,more powerful -and explanatory ones, while "
. others are gradually refined and developed
'innto a framework (Battersby, 1981 pp. 95)

The framework 1s the means by whlch we can

' substantlate whether the results of an- 1nqu1ry d e
”ﬂflt make sense, and are true to the understandlng
,i_of ordlnary actors in the everyday world (Psathas,

151973 pp, 12) Valldatlon of the meanlng, therefore,-,

is requlslte upon the valldatlon of the cla551f1catlon

_system, a process whlch Lazarsfeld and Barton (1971)

ffhsuggest must 1nclude the follow1ng

( _Lg. Artlculatlon-' The class1f1catlon should -
d’f*fproceedw
‘5fSO that the materlal can be examlned elther

'7’1n terms of detalled#categorles or of broad '
e i

.

"*grouplhgs, whlchever;are more approprlate forfi

) J

'w§/? 9¥V§P¢Purpose~

2. Loglcai correctness : In7an'articﬁlatedk
, ' / b
”évset of/categorles those on each step must be_;?

i 7
ivexhagstlve and mutually exclu51ve ' When an

n'steps from the general to the spec1f1c,;‘
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P

”object 1s classxfled at the same tlme from
"umore than one aspect, each aspect must have

it's own separate set of categorles.

53.3 Adaptatlon to the structure of the 51tuatlon..ff

JORs

S The cla551f1catlon shou}d be based on comprehen- :
\e~b'81ve outllne of the 51tuatlon as. a whole - an
, "T'outllne containlng the main elements and pro~._v, T

'cesses 1n the 31tuatlon whlch 1t is 1mportantﬂ

T

'j:to dlstlngulsh for purposes of understandlng,

*predlctlng, or pollcy—maklng.ﬁ

a

‘4, Adaptatlon to the respondent s frame of

v

reference~ The class1f1cat10n should present~
“as clearly as: poss1ble the respondent s :

’fiown deflnltlon of the 51tuatlon - hlS focus 3
: s v .

of attentlon, hlS categorles of thought (pp 142)
| | o £ 7f'15' }'»v_‘* B

e

These efforts to establlsh a framework

‘clas51f1catlon system, represented a. necessary step R

{‘

’1n the struggle to understand the 51gn1f1cance.t

of a- new paradlgm, or, for that matter, to understand u

3
Ay f

. whether 1t was a new p 1gmyatvall;'f?f
; o ! TSR EES

7 i | |
: N}x. The paradrgm,whiqh represents both the Jlarge and




“_small aspects of‘meanlng was‘constructed in: layers, _l o
“beglnning w1th what many tlmes seemed at flrst to
be . nothlng more than unrelated tr1v1al pleces of
1nformation. The dlfflculty was, that I entered
',the research settlng not knowlng what I was look1ng7‘
1for, let alone the most approprlate way to begln hh‘

?the process of dlscovery At.“'m&s,

promlSlng
o 2

‘comments proved to. be of lxtl ),1n a, larber'g

"context, appllcable only to that 1nd1v1dual ox- at
a partlcular p01nt ln tlme.! Some comments, such

uaas the one made by a teacher prior to the actual

'1mplementatlon suggestlng a fear or nervousness on‘her

v1~l . oA

’vj'part:'were actually mlsleadlng ~“In general,/..

gl

r, the honesty of both the teachers and the
nts prov1ded data which, even 1f they dld not.
Jowrlt or. could not verballze 1t, was SLgnlflcantjr

'{cas 1nd1cat1ng changes ln thoughts or feellngs.

In attemptlng to llnk together 1nd1v1dual
pleces of data 1n search of a deeper understandlngv
*of the underlylng forces, or t ends, I followed
"many bllnd avenues and pursued countless theorles
s Whlch proflted me’ llttle. However, occa51onally,>

I could see a theme emerge Wthh seemed to convey

a’ common sense of.dlrectlon or accompllshment.



) '_1n attemptlng to make sense of the relatlonshlps‘*

S
o e
Z,‘It was- at these tlmes that I sought clarlfication of
what I thought I hadbpeard or noted and sub—

istantlatlon by asklng for a group interv1ew

.;se551on SO that I could present my 1nterpretat10n fg
to” the partlcipants for thelr analy51s

S The deepest meanlng which 1 was able tor”
derlve from the settlng was a result of the linhlng

,ﬁ Y

~;Iof~the themes. »Sometlmes-these>11nks were‘muté

”ually productrve, ln other words pos;tlvely

vlnteractlve,,at other tlmes they were restrlctive vt:h/l}

f[,of each other Tlme was of the greatest beneflt wﬁf

N

",and yet at the saméftlme the greatest enemy of the

-juncoverlng of 1n51ghts, for many aspects werer- o

h_’ excrutlatlngly slow in developlng or appearlng

Once agaln, I pursued a varlety of comblnatlons

fbetween the categorles In d01ng SO, some re—if
iﬁlatlonshlps as I had env1saged them proved to beJ
':hlncorrect whlle others T had not- con51dered or»:
'at the tlmeoeven dlscovered held more relevancevh

,"and 51gn;f1cance;
o

= Whilst the meanlng was appearlng 1n a hap-

'hazard and 1ncon51stent fashlon, so too was the;“

-
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o .

relatlve 1mportance of the varlous domalns of

s 1nfluence (communlty, staff students, teachers,

fand myself) ‘ During.the llteracylphase of‘the»study,w

.vlastlng the flrst of the nine weeks, the over-
‘whelmlng force was that of the students.. Thelri

eenthusrasm was 1nfect10us, upllftlng myself and

. 1

1the partlclpatlng teachers allke.v Gradually,
4however, thelr domlnance faded except for aﬂfew
‘ilsolated 1nstances, assumlng more of an under;
"lylng role than'that of%an.overt clearly demon-‘”

_strable 1nfluence. 'In comparison, the teachers,¢

"fwho at flrst were somewhat re31gned and cautlous,

:l«ygalned in both confldence and 1nfluence. 'The;f

i

j'dcommunlty, the other staff members and the ad—

': mlnistratlon,‘on the other hand were generally
,of llttle or no clearly recognlzable 1mportance..!
wf

LfMy 1nfluence, whlle 1t d1d not dlmlnlsh to any

'great extent varled in the dlrectlon of 1ts L

\'effect as a consequence of the many roles whlch

o ,I brought to the study. During the 1lteracy G

"j phase, I was the unquestloned expert, personallzlng o

'{for some students, and perhaps for the teachers

;also, the technology I was 1ntroducrng, as- ev1d—
‘]enced by the comment of.one grade three student ’
'»who~excla1med,"It 5 Mr. Apple'" when I came 1nto

1

e
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aboth with the computer and the program forced me.
‘into the role of creator and author to correct
rwhatever problems arose.. At the same tlme, I was

fthe 1mplementer and as such was called upon for

S

adv1ce,‘all the whlle attemptlng to remaln sens-

1t1ve about the meanlng of events and ob]ectlve‘

as to the reasons for those events happenlng

RS )

Careful con51deratlon of both the substance and

<

: the orlgln of the data gradually revealed categorles

’ [whlch I felt accurately reflected the meanlng

.

of the s1tuat10n as it unfolded From these
ucategorles emerged themes,_or dlmens1ons, w1th
‘ threads of commonallty blndlng them together whlch -

”dlrected thelr 1nfluence in a unlform manner for

the same general purpose. Flnally, the relatlon-'

L

shlps between these dlmen51ons became apparent,

- but only after the orlglnal 51x week tlmellne' .

.was extended to nlne on’ the request of the teachers_

@

dld the nature of these slowly developlng llnks

oF
mature and be’ recognlzed as- such Q*t

The framework whlch flnally emerged a productn

7ﬂof the 1ntense 1nteractlon between the pai ,:ipants

g“a

50

.the classroom' As the study progressed difficultles



thémselves in conjunction'with:the'innoyation,
was a}three%dimensional'model which I feel conveys
both the structured and unStructured elements of .

the implementation process. . ) , o R

»
?

" ESTABLISHMENT
| FOR
INCORPORATION '

‘_1CONFIDENCE 1
Flgure 3 A model of the 1mplementatlon process

for a Computer Managed Instructlonal system in.

~kelementary school mathematlcs.:

. The COnscious adoption of a threefdimensional‘
model 1s 51gn1f1cant for two reasons. 'first, it
1mp11es 1nteractlon, no one element in’ the research

o

J settlng was exclusrve of any other, and ?econdly, :
L 1t demonstrates the 1mportance of that 1nteract10n,
for to alter one element would 1nvolve a cHange 1n

«thenstructure of the entlre element,-a mlrror,

therefore, of the evolutlon of the research de51gn.."

y - o @
L R

However,‘lt'cannot be inferred'from‘the represen;f\_

“,tatlon of a. dynamlc SLtuatlon 1n terms of geometrlc

".‘flgure that as such 1t accounts for every aspect

of the 1mp1ementatlon process, nor that - thls«model

. Ty
\ .




i

would represent any 1mplementatlon other than the

‘one descrlbed here. . What 1s malntalned is ‘that
”‘1n terms of thlststudy, a unlque 51tuatlon which
FCan never be‘repllcated,'the model'conveys ‘'what

,Idfeel werevthe‘essential, underlying themes.

. THE MEANING OF CONFIDENCE '

The meanlng of confldence to the part1c1pants
and its value in the 1mplement1ng the 1nnovat10n .

was clearly demonstrated by the 1mportance of the o

vfollowrng flve sub—categorles' r(a)- Motlvatlon to

‘Implement; j(b)g Conceptuallzatlon of the Use of the
' :Innovation, {c) Awareness,'or famlllarlty, w1th': ‘

'both the computer and the CMI package, (d) lReliability ,

- of the same/- and (e) Acce551b111ty to, and availability-

of, a consultant.: While it cannot be 1nferred'
that all of these categorles are unlque and SPElelC~

to the 1mplemendatlon of a technologlcal 1nnova—

',tlon, nonetheless, the perva51ve 1nf1uence of

§
technology‘within each of the categorles_ls

clearly'evident and in some, the most 51gn1f1cant g

'51ngle factor. 'In chronologlcal terms, the bulldlng
',of confldence began the flrst day of the 1mp1ementatlon,

"and contlnued w1th varylng degrees of 1nten51ty
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amongst the seven pafticipants'until~the final,day;
A. MOTIVATION TO IMPLEMENT

"Everyone's talklng about computers belng

the new tomorrow, and... well we've
just got to know. We have no ch01ce S
because elther we master it, or ... well,v

, you know, let's just say we can't ignore
" it. “It's .here and. 1t s gonna stay We

) have to. know.,
‘ . 5

Beyond ‘a common bellef that computers are "the k

‘new tomorrow and that both teachers and - students

vmust become more aware of thelr capabllltles and

‘uses, there were a varlety of reasons for 1n1t1ally

‘iwantlng to lmplement computer technology 1n the
,/"

classroom.
One teacher responded to the pressures —,real
or 1mag1ned - from soc1ety ("You hear s0 much |
”/about them. that it just seemed to me like I had to‘
use them regardless"), whlle another looked upon
computers as benef1c1al rather than oppre551ve ("I
always thought they 'd be fun so I thought it wouldh
| be fun for the kldS to try“) Three of the teachers

'had contemplated leav1ng educatlon in the future,y'

'part1c1patlon in the study perhaps belng one means

L
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~ of finding out if computers were the avenue to
pursue;aas evidenced byqthisUcomment: - S v

\

|

"I just thought it would be neat to do,

" becduse I'm not sure if I'm going to -
stay in teaching all my life 50, you ,
know, I a llke to branch out K - //

While others were looking outside of’teaching;
‘one part1c1pant foresaw a place for computers ‘din

educatlon and wanted to know more.v'
. / ' o '

"Well... I don't know, like, I think 1'la
" mentioned to you that I've worked with
computers before, as a. student, so I
wasn't afraid of it to. start'w1th and
secondly,; like it' s been something that' i
. been in the back.of my mind for a whlle,;
I'd like to retrain in the education
"field but that's what I'd-like to retraln
in, so that I'd already thought about
the p0551b111ty of approachlng thlS
field.

'Thelimportance‘of tuedstudent'swenthusiasm‘f.
in ﬁeightenigg or~maintainihg the.motiVatiou of
the'teacher‘wasZraised‘by ope of the.teachers o
after hlS first full week a»teacher who had -

.

volunteered to part101pate "because I thought | r

Cit wouldvjust‘be neat to try!"

t



55
R: Has there_been‘one'thingr lihﬁ,'has
sdmething-had‘to happen to convince you
" to use it;“er to justify‘usihg ité

' : ‘

P: I thinh'it is very motivating,,the.klde,
are always(buggihg me about wheh'ité their
tﬁrn. So, I always dg 1t because they want

N
to get g01ng

R: - And éo_perhaps'they've'helped to convince

~you that maybe it's useful? = e

‘P:  Yeah, uh huh, because the kids wanted
to use the computer I had-zo.have'it going
- for them. |

4

d

The importance of the studentfs‘enthuSiasm’

. was fOrrthis>teacher, hbwever,—short—lived for

he remarked to me during the last week of the o

'study, "Funny, huh7- The kldS were all hyped up .

at the start and I wasn t too crazy about it now'

that we 've had it here for Te) long I‘use it be- -

cause I like it, even-lf;some of them don' t anymore!"l

'The influence of the student}s'enthusiasm had /

s s . ! o . 1



56

fa;freaching‘and significant consequences. f was
greeted‘at the‘doorbof one classroom’dqring t e'
. second week ofvthe\study by twofparehts who héd
hbeen coerced to come into the school to see the ,” ' "gg
microcomputeﬁéﬁthat we'ye been heariné so much

about". In no small way was the ‘'student's en-~

:.thu51asm also 1mportant in: 1nfluenc1ng the dec151ony

of the pr1nc1pal to purchase a microcomputer

for the school after’ the thlrd week of the study.
When I asked hlm as to the reason why he had
arbltrarlly chosen to purchase the mlcrocomputer,’
he,replled, "Why walt?v The teachers love it, the’k:
kids love it,’and so why wait?" | |

B. CONCEPTUALIZATION OF THE USE OF THE INNOVATION

"Well initially I thglight the high kids,
to do extra things with  them, like things

" we haven't done in class yet, and then I
thought, ‘no that wasn't fair. And then

- the low kids,.they're so slow’ anyways, SO
to put them on the computer even more: time
is, you know, they like it, but... (pause,
raising hands) .  And then the average kids,
they never get anything extra; no extra
attention or extra: activities, so I thought
just. to give it to.all of them! (laughing)”

,The*dilemha-which confronted‘this‘participant

is representative of a struggle which each teacher




fought within themselves as to'who would get to
~use the coméﬁter and why. However, regafdless
‘"of‘fhé original plans of the parficipantmy each
"and every one resorted to a routine, democratic
syStem when the compuhers were introduced into
the classroom.‘vThis phenomenon will be discussed
in greater éetail»at a 1ater_point, for.it has
implicatioﬁsewhich‘deserve éreater elaboration. |
Nohetheiess, as to who would use the combuteq,sw
there were,initiaily two etreams,of thought: for

the exceptional pupils both as enrichmenﬁ and >

‘v

remedlatlon, or equally for all Studentsbregardless

- of ablllty ‘ ‘ . K
& 7
.\

The‘question}of cchputer availability, or
»

'the lack of it - each classroom had a cqmputer for

one half day every ‘day - had a def1n§%e 1nf1uence B

3 Y

ugon the dec151qhs the teachers arrlved at. Qﬁ to

OWzit was used on a dally ba51s.

t}ﬁR:: Did you have any idea beforehand about
”hcw yOu-wouid use the computer, like, did
-'ycu-have ahy'idea you would use it the

way you are now?

57



i)

- many of the Jvc1s1ons made by the teachers regardlng

e because belng somethlng new to the kldS

kg

‘ P:’fWell,tI‘was concerned'about’havinggall'~:ﬂ ST

7,;of‘my,students use it. S R - «. R e

" R: You'think thatis7Very.important? ‘ o S

1?}:‘Well i.likevthat'“ahd'I was‘afraid I‘d;

"ronly be restrlcted to- u51ng 1t w1th a.

\

‘;few in whlch case Iywould have used 1t as - ;d;k” e e

o ( - BRI N

ta remedlal purpose, probably But 1n j: : 13."‘£f ‘ﬁi;

‘whlch I dldn t see that as belng falr, 'f 97\;‘ = >X< dbnf

.“1t s\almost llke a- reward and the kldS f’;’ /,»
11_:who don.t do thelr work or’ who don t :f,d,'?k ;
‘,llsten 1n class and so don t get ahead ,99/“ft ’q;f,;‘
would get to use 1t ; So I was afrald KQ)
that 1f I,had to use 1t that way T //{vh

wOuldn © be satlsfled.,:; 3 yf'd‘/i‘

~The 'how of computer use, then, was"influenCedt ;""'”

by computer avallablllty and the degree of student

- enthu51asm Thls;"novelty effect dld not dlmlnlsh

: v EE
over the entlre nlne weeks of the study, and must be,f
recognlzed as an 1mportant dynamlc whlch pervaded »@b

3 - .

the use of tht computer. -‘,f' :
. . s . ‘ | ! /".‘
: R -
b



"grev1ew or. drlll and practlse J

]

d,

. : R S
-"What I flnd t ough is that toward the
~end 'of the year I want to get spec1f1cally
which kids can add Wthh kids can subtract

you, know with regrouplng and- that and I’
“think this'11 ‘help me a lot to. prepare'
them for thelr final test -

When!asked 1f brlnglng the computer in durlng _;

‘September would have ma e a dlfference the part1c1pant

C commented that "yeah

. review ﬁrom the.prev;o‘s yearl" -

robably,:I!d.use rt_for

ot

. 'C. AWARENESS OF THE INNOVATION

Qllmplementatlon.w Tﬂe unlqueness, capablllty and

l
I

complex1ty of thellnnovatlon, and the “aura ‘Wthh.

i surrounded 1t ("I d heard that computers can do

B

"everythlng we. can only better"),»nece551tated a‘_"

—.cautlous approach both on my part 4n 1ntroduc1ng 1t, \




- and the"teacherS‘in learning about computerw

, gsuperficial "was»necessary for the teachefg‘to Y

B Y .
w Y a
| R
LA : | - :}W
T c ) >‘)/»- P

9.

gtechnology A characterlstlc common to all of‘the

.teachers was ‘a. degree of 1ntim1datlon and fear whlch

w

'detracted from their motlvatlon and‘enthuslasm.

:The "functional literacyffintroduction,‘aibeit

begin u51ng the computer, but thé need to know

‘more spurned each of them on to delve deeper 1nto

o

the program ¥3 capabllltles | f*ﬁ, . ‘f?f;a‘ Ly

Coh

P}g I don.t know, I guess the only thlng
Mlls I felt I wanted to know what they would
E be d01ng~when they were there, llke, that-
‘f.was what I was mostly concerned about you
7gknow, lookrhg“at what they d be d01ng or:-

";fhow theumachlne would respond to what

.,they d been d01ng -fngrv;-ﬁv

!

R}'fhndlnow:you?think youhknOW?.vl

l, I feel I know what s: happenlng

7 on theve so that when I go, and 1f I look

back on-thelr progress, you know I have“‘

N

| an 1d a. of what they ve done, or what they re

60



61
capable/of'doing.

A SRS

@f 'f_iR?f d you have to work through rt yourself

even though we d dlscussed and’ worked through S

it last week (at the 1nserv1ce)?

'h»'P: vWélr.somé of it I'aia, 11ke,»i'coﬁ1d 1ook
rat your sheets (the objectlves for each oper-
‘_atlon and the management programs) to know
.h what type of work they'd be d01ng, but what I

'k:was lnterested 1n was how the computer would

irespond-‘say, to so many wrong answers ,§5u~
know, thlngs llke that, so that the~k1ds;ﬂ

.{3would know what to expect and I knew, like;;
j,yyou know, 1t s actually d01ng my job in-

viﬁfa small way so I wanted to know what lt was

ff?dolng,g‘ S R

[T

v;, h’ 1When asked 1f the 1nserV1ce mlght have proven

' hfmore benef1c1al 1f lt had explalned 1n greater detall

B / i
U I

_°vtf1ve management programs, the.general-agreement.was

k yeah but even'so, you ba51cally have to learn it by

hA)

"-dOlng;;t,

”vboth the capabllltles and 1ntended uses of each of the Fan



“‘f*the program, was of paramount 1mportance.‘ Amongst

,,}r Whereasjan‘intimate knowlédge.of each program:v

in the OMI package was vital for every teacher, a

-deeper/understandnng of tﬁe operatlon of the computer‘y

~was noﬂ valued cons1stently by them all. The general

‘feellng was echoed by one teacher,_ hat "I.could

T 62

“have" worked w1th it W1thout know1ng all the parts ‘ffj:

“\

"and stuff as long as it's operatlng but three
,teachers did ask for a ‘more detalled explanation
"of the data’ storage and\retrleval one eXplalnlng, E

‘"I just couldn t 1mag1ne how 1t could do all that
o A :
1n51de those 11ttlec,%lack bOXeS'"

- q.\/ -
a

N S S g

D. - RELIABILITY QF]THE"INNOVATroN

"I thought that I felt comfortable enough Lo
‘with it, but, suddenly, when.all these,"_; RO
'llttle things were. happening,” and I take
. it's because of the ‘'students, but suddenly
. then I felt 1ike, 'you kKnow, what's wrong°¢-
."And then I started: thinking about myself o
" because what if I'm the only class,’ why 1sn 't
this class getting. it, sort of thing?
,then I started ‘to. feel a 11ttle unprepared

e

Of the flve components whlch together formed'

{jthe confldence of . the partlclpatlng teachers,’a fact

'_:unlque to the 1mplementatlon of a technologlcal f"

innovatlon, the rellablllty of both the computer and

o v

o

k0



che seven teachers, five experienced some-formrof

| unrellablllty two with the software (the 1ncorrect
'selectlon of optlons by the students whlch resulted |
“in’ 1nappropr1ate test generatlon and 1ncorrect data

: manlpulatlon) and three wlth the hardware (disk . drlve

malfunctlons on two occa31ons and damaged dlskettes

on three others),’

The greatest negatlve 1mpact of unrellablllty '

7“was on’ the motlvatlon of the - teachers, a‘feellng

Ly
R

bthat it wasn e worth all the aggravatlon. -eThef

.__awxlety, frustratlon and a sense of helplessness

fcompounded the 1n1t1al feellngs of 1nt1m1datlon -

_and fear, and Was a recurrlng theme between the _sh . S0
"teachers who had shared the negatlve experlence.ﬁ

fhe enperlence of one teacher was espec1ally"

frustratlng, because the problems Whlch occurred

v‘and the reason for thelr belng was obscured 1n1t1a11y
:by electrlcalgproblems related to the air cond—

R

‘ 1t10n1ng units ‘in the classroom. Fluctuatlons f

_'1n the electrlcal power when the alr condltronlng

, unlts were actlvated by thermostatlc control were‘f“f
' 1n1t1all& belleved to be at the root of problem5~-'

fwhlch kept reoccurlng 1nrdata storage and retrleval.




- However, I observed the students for a period of

two consecutive afternoons and found that they were

providing incorrect information to the program"

when given a serles qﬁ‘optlons. Consequently, two . .

. . hl‘\q i
students were a351gned to monltor the others and

Pnoifurther problems were noted.

/
J

L \‘
l

- One 1mportant factor whlch served to helghten

|

the emotlons of the part1c1pants was the six week
_ | _

,iorlglnal tlme llmlt;on;uslng thezcomputers.

)

|
.,\\ - - [ . : . .
SN "Well. at - flrst I- thought, aw gee, you know,’f.

B 15 i don t ‘get started maybe I shouldn't,

- you know, ‘go. ahead with it because if ?
.-I won 't have time to make use of it, maybe
-'1t s not worth even startlng., :

The unrellablllty of the computer, or - the CMI

- program, retarded the rate of achlSlthn of knowledge‘f

‘about the management programs by the teachers,

because as one commented, "you know, when thlngs¥ :

- went well for a whlle after we had those problems,

I was afratd to do anythlng in case I wrecked 1t,

" so I just let wellpenough_alone.

‘ThepimportanceﬁofﬁajCOnsultant} readily -

favailahleiandkeasily accessibieﬁﬁwasgciearly‘“v

gy S o
g A

St

W
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emphasized by these jproblems, both t

i i .
appease.

'?/ . " 65

rrect and

E. ACCESSIBILITY TO, AND AVAILABILITY OF, A CONSULTANT

@he orlglnal 1ntentlon of gradually dimlnlshing

'
in lmportance my role as consultant when 1mplementlng

the 1nnovat10n could not be malntalned durlng the study

for a varlety of reasons: (a ) the complex1ty -of the

b

blnnovatlon and the unfamlllarlty of the,partlclpantsv‘
both w1th the mechanlcs of the computer and the
“"program;-,(b) the unlqueness of the lnnovatlon as

ﬁsomething‘Whichbdemanded contlnual,support and

:encouragement.on'my parttl and (c) the‘unreliability’

of both the computers and program Wthh meant thatd'”

Vas'"re31dent expert" I was - called upon to correct.A

O

any defect or fault when - 1t occurred However, my,”

'.vpresence in the research settlng as consultant was

important for reaSOns other than technlcal and
regardless of whether the machlne and program

performed correctly or not. My role also 1ncluded

vthat of supporter and morale booster, someone
~who had a hlstory 1n worklng with the machlne and

'so could pass on the comfort and famlllarlty I felt.,
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It was .really motivating to have you here
"knowing that you've worked with these and
you know how they work. Like, T think
- if I had gotten just the book and the machine
- I might have eventually turned it on and
- tried, but I- would have been a lot more insecure.

By continually reassuring the teachers’that

.

'experlmentlng with the program could not in any
way harm elther the machine, the program or the
student' s<records, I also-acted as a sounding
board which the participants used to proclaimh
some new discovery. It is interesting to'notev
that I was always the flrst to know when somethlng

'productlve had occurred, as. well as-: when somethlng

\

‘negatlve, even though the part1c1pants freely

'.
shared 1nformatlon and experlences
.

d'.

Flnally,'the access1b111ty to, and the avall-'
~ab111ty of, a consultant was 1mportant as .a stlmulant-'

) for actlon.

I thlnk when we heard that someone would

be coming out - to do this- research. work,
~that quite a few of us were quite exc1ted‘
~about getting involved. But if you '
- hadn't have been here, like if somebody .
. .7 'had just dropped off these computers and

; stuff, they'd probably Stlll be 51tting

in the office. :




THE ROLE OF ESTABLISHMENT
: &
: E?tabllshment was the process by which.
. confidence was slowly bullt in the part1c1pants,

a rflutine, democratic use of the machine that

' udent'sdcapabilities."Efficiendy in.terms of
the number of students per day u51ng the computer

(a function of the concept of the computer as a

novelty"'and the 51x week tlme llmltatlon) and o

accommodatlon with a minimum amount of dlsruptlon
(a functlon of conf1dence~bulld1ng) were the two

=3

main characterlstlcs of thlS second dlmenSLOn.

The establishment:prOCess wasbdependent‘to

a large extent upon the (a) -Availability-of the
1nnovatlon; it's development was gu1ded by, (b)

,Need'or nédessrty;-\and it was, 1llustrated through
(c) Democratic, routlne use, |

I3

'F. . AVAILABILITY OF THE INNOVATION

\\

¢ . The 1mportance of haV1ng the computer for large

blocks of tlme ‘on a regular basis as opposed to

-

timetabled.use had~an lmpact on both who would use

67
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the computey‘andvhow.that use might be organized.'
R: - $o you like everybody using it?

P: Uh huh.

R:. You find that is the most efficient way
of using it? = - - o I // B
o
o - - ' o
- P: Well, that‘s the way. I like it, but to

'do that I have to have it in my room,/I have
. to have the use of it, at least half/a day. |
'Every other day the child gets to use it,
llke, if they only got to do 1t once a week,
I don't know, I don' t_thlnk:there'd be much
use to'it thatvway@ ’ - | |
‘R: Ahd-it WOuldn't be of any.usegto you eithet, .

you don't think?

Pé’_Well;'sure,lit,would be, but then I

'couldn’t use it this way. I' d have to use 1t
’ '

for femedial and hopefully, 1'd be smart

\

"enough to put together somethlng so I could

‘use it for enrlchment, you know what I mean?



So the top kids got a. chance to extra work on

g

it too, when Yhey were finished. '
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The 1mportance of the availability of the computer

.

- in. the short term was accentuated by the long term -

constraints of a six week study.

R: Is it all that important having it for a
 large biock>of time?
P: Oh yeah, for sure.

R: ~Any reason why?

P: ~Well... it’might,be because we‘only have '
them for so’lOng, 1ike; I'm sure if we had them
‘for the whole'Year'it wouldnithmatter’as much:
But:\uhen you oniy_haVe it forvsix ueeks,.
‘ youlknow,‘you'do want”to get throughva
certain amount,ior-whatever.

't

B. NEED, OR NECESSITY

The perceived need of the teachers to use the’

computer underwent a gradual Shlft in empha31s, from



-a need to know based on a mixture of curiosity,
unfamiliarlty ‘and novelty, to a need for the computer
to asSume more of a role in the instruction of

mathematlcs.

R: Did you use the programs whenever the
néed‘arose, or was there something else
which made you go over and use it in your . i

spare tlme?

P;_ I was klnd of excited about it at flrst,
.. so 1t wasn't that I had to do 1t I justa

wanted to figure out a few thingF.

‘R: Has the novelty wore off?

R:_‘Yeah_(laughing), I think so. .

R: How do you look on it now?

P: ﬁelL@now I'd go to it when I had tb, or,

you know, like, if I decide to put.them.intdv

groups or something. Before, I was doing

 that just for thevsaké of tryingiit out.



This interpretation is substantiated by the

e;l‘ comments of another participant during a grouﬁ’
ira-‘y: ik . J’ i

? nterview session.

"I was willing to experiment with it and to
spend some. time with it because I *felt it
was important for.me to get to Know what

it is doing, but now, I go to it because

I have to, I need to, (laughing), no, no,

I go to it because it can do| something I
just. don't have th time for/, or maybe I
couldn%t do as go .. hongstly!",

It was interesting to note [the confidence

of - the participant (and'the other participants

in the group seSSion who all se med to concur

with her comment) both as@to the reliability

g

1of the program and their famil arity With it. <o ‘

[

'Here again the interaction between the dimenSions

“

of confidence and establishmen “is: quite tlear,‘

i, &t

3!
that establishment was a produ t of and yet at

the same time a means of produ ing, confidence.

5’ 5

&

)

The partiCipant s need to know at first based on

:,their motivation to partiCipate but‘changed as

b

the.reLiahiiit_

of the program improved and'they be-

came more familiar With it s capabilities.

Theineédltofknowfhad another dimension thﬁ£r
o ),‘, ‘ ” . ‘ o . ) .\ : .
4 ; Q; '
|
!
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. |

, the expans1on of the need to know about the role -

(e . ey

of computers in the classroom from the origlnal

,ﬁ; ‘fseven part1c1pants to other members of the staff ] &;iﬂA
" 3 fjwho env1saged other potentlal uses for the tech—"
S R . ! '

f¢‘N :°;>rnology in thelr area of/spec1a11ty I was ap~3’yl i
‘proached at varlous tlmes by the klndergartenvi'pj7

Qf'teacher, the mu51c teacher, the French teacher

f

v'(who had part1c1pated in the llteracy classes _;v
"fdurlng the flrSt week), and the llbrarlan. ,Inf'_;f

| "’-add?ylon, I was told by one of the part1c1pantsv7}i

"fdurrng the last week of the study that maqy teacherS»f

'¢§§:~&ﬁ;ﬁwho had not volunteered to part1c1pate now re—?h

'g;gretted d01ng sos,fvff‘ﬁﬂff”V.V°'
X FI
- . U © 3

.C. DEMOCRATIC', ROUTINE USE OF THE INNOVATION

. L e, ' ) N ! .‘ - \’..
SR . In the same way that my- best 1ntent10ns e
R regardlng aspects of the research de51gn were

E tempered by reallty, so too were thé part1c1pant s,
‘wa;‘v-; orlglnal cfnceptuallzatlons as to how to usa the s

.:f’i‘*;p_computer,

nd for whom._ The novelty and the

‘=fguniqueness of the 1nn€vat10n,vthe enthu51aSm of ;1“

s.v 1

‘?:?."the students, the tlme constralnts: and the un’d;
'"”ea51ness\of the part1c1pants w1th the technology

awere all mltlgatﬁng factorsfln the dec1slon to use.-ﬂ7




A?;N- .
5 s

P R ", . - " ‘ . : ‘ . PSS - ‘. e - 8 § L 7 3

the computer on an equal ba51s for all students
S Tz
: all»of the'tlme,‘at least 1m1t1ally
_ : \ . _

K.R: Had you thought about u51ng 1t\w1th a

‘A;partlcular group of klds or do you want
ngto use 1t for everybody all of the tlme°

A

‘”b P1;~ I thlnk from the kld s p01nt of v1ew ;! t*‘

1'd’ llke to use. 1t‘W1th all of them, somed:;
l;of them mone than others maybe later on,:

v".yeah maybe towards the end have them all N
tngo through once and then certaln klds go i'rdf VY; R

‘_through”tWLCe; or. SOmethlng, but not for

'"ﬂva long tlme yet.':

S RY Could@yOu bﬁi g;thls&thin@ lnn(tapplng S R
':fthe computer), let everybo§§ have one turn, ?‘v |
”:nallke, would that satlsfy them and then 51mply |

e

i

*;‘use 1t for three or four of them on a day to @?_%-

-]day ba51s, say’f'“J

' P2: No, not with my bunch (Grade Six).
'»ﬁPé} ﬁo; b douidn’t[see'that'either,'flthmightﬁlr

I



LS

a;certain age level“do you think”abut’I

‘”kndW'here in Grade Three, they re so, they

Lo like to. do thelr own. plcture, thelr own craft”

. ”&ype of thlng, ‘and they like to take home and :

show'mom and dad

[ 5 s
‘.ﬁ:‘- i

e
-

 own thing.

4 Pli Right, that's important. . .
R: “'Is that as much for you as it is for them?
T Sl e e
SRR et e S
R p3“:>("I dc")n-vrt"k;n‘ow‘whab,t you mean?

. ..

.“@P24. You mean, like;fmakihg-life‘eaSierV

you know, no hassles or stuff°

E R-t Yeah I guess so, llke, afe you Stlll

trylng to get comfortable w1th 1t'> l,f

“P3:" 0Oh, I know, yeahj‘l*supp0se._‘ R
.Pl But you know, for’thie~part‘ I think lf

the klds were on the comgﬁter say last year,}

R:  So they all have to have a turn doing their



7
. ' W by

'.and\they got the computer'again thisryear,

then hey wouldn t all want to be on it I ;fbmpf

“don" 't thlnk but’ more, you know, just be-

cause its new more than anythlng else. ‘f

s E
B

Whlle the falrness or equallty aspect of u31ng

vthe computers was.a constant durlng the entlre length

v themselves and the machlne, and a growrng awareness

-~ of the capabllltles of the program and the way

o

v-:ln whlch they mlght be lncorporated, as opposed

.V ¥, .
,to accommodated 1nto,the .'3@;room wereﬁdynamlc»
,forcesffor‘change;

N T 3

INco'Rpo 7 : / CONFIDENCE AND AWARENESS

A
A

-~

‘

Incorporatlon, or the 1ncreas1ngly sophlstlcated

"fof the ‘study, both the confldence of the teachers 1n"

?‘use of the CMI program, reflected a change in. the _,_'

-motivatlon to 1mplement the 1nnovatlon from w%thout

("the new tomorrow") to w1th1n ("now T use 1t Eecause;

it helps me out") : ThlS change was a result of
,the confldence—bulldlng phase and the fac111tat1ng
afestabllshment routlne. The watermarks of the

rcorrespondrng growth 1n confldence and program.

e

i



E ployed by the teachers. .
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awareness . were the capabllltles of the CMI program em—

~

Inltlally, the program was used in the most

'elementary fashlon, w1th each student beglnnlng at the

’ 1f1rst objectlve 1n one operatlon.' The purpose of

| this-was seemlngly two—fold ‘to acqualnt the student oo

;Withlthe,operatlon of the program in an orderly

\WrOutine,'and to help establlsh some degree

~confiden,

ef;n_the teacher,‘

‘R: Could you ba51cally descrlbe for me“»: e
: : ' : T

g exactly how you are uSLng it’

- RN Ao

'fﬁ’, Okay, 1n1t1ally, just to get thé klds o :
o

| used to 51gn1ng on to the computer and -'d7'
haVe some experlence w1th 1t, we - were_“fﬁ” 8 uf'f%d?.
orklng at”a level that was qulte easy,’.‘

1t wasn t anythlng tax1ng on any of the

i chlldren, the brlght or’ the average or'

v the s 1ower,::; klds . 1

' R:h»And so’wouid,yOu~hasicaily call that

o review?



.Very,:verY'primary kindS"of-things, but™
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P: Um, no, it wasn't even review. It 'wis

1t was- just for you, you know, to feel
SN
comfortable and to get the experlence that

-

I can get 1nto the program flne. Then once,i'

oo

um,‘we did that for. a coupie of weeks.

. as a
\" close

%;level

Co

o

_1nd1v1dual students or the class

whole. "in effect thls moved the students'

r, but not yet up. to,,thelr 1nstruct1‘

: The 51ngle most 51gn1f1cant factor rn R

e
*

the progre551on from the- flrst stage to: the second

]%to conf1dence—bu11d1ng
v“%and C
4?almos

héconfl

,A

%kwas the rellablllty of the 1nnovat10n as it related

L:?’Q‘ )__' A %% b}_
onsequently the degree of 1ncorporation, was

t entlrely dependent upon the degree of teacher

dence durlng the process of establ;shment.}'t

o v - ) : E T T s S

~What_eventually oved to be the apex of

AN

Thus, the rate of 1ncorporatlon,'
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sophlstlcation in u51ng the CMI program was attalned
'by three of the seven téachers durlng the elghth of ?.,id'
the nlne weeks 1n the study. Large, homogenous
,groups formed on the ba51s of achlevement in the
“objectives-(yet Stlll in the routine democratlc
,context of usage), were establlshed for rev1ew
‘.of prevrously taught conceptsfﬁ ,ph@ .

Y
o

'P: I grouped the class 1nto three groups,‘

, f"onetiblrd of the class, or one flfth of*df
N ki o v
™ :

'the class, a mlddle group, then a slower5 f@

hfgroup, and then we' gave each group,a name

What I have done since then 1s,'each group
- .
is working on a: dlffereﬁt objectlve? so
B .
there s a varlety of ablllty levels.r'The',g

’way 1! ve worked how the tlme is spent on p"
v,the computer is We start at for example, ip ‘; = _;af‘
'the Mlcros, and the flrst person at . the top |
: .of the llSt starts.* We proceed like ‘that
B "tlll everyone in. the Mlcros has had'a turn.j
'IOnce the last person 1n the Mlcros has had

a turn, we go to the top person 1n the next o R :es'

k,group'elther the_Chrps or the Drscs.f“
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o | L -
‘R 'And so they're still in a routine?

" P: . Yes, very much so.

'Although»byrthe end of the study the teachers were

\;a551gn1ng objectlves, grouping students and more

r-f_closely monltorlng thelr progress, ‘still the assumptlon

f~.that nwhen approprlate 1nformatlon is supplied £o °

A’Q""’ ) .ON

;nstrucflonal dec151on—makers in a- usable format eff1c1ency v

[ ¥

hand quallty of»dec151on—mak1ng 1mprove (Spuck & Bozeman,
PP XQB) was never\reallzed durlng the study Tﬁehft K

' only 1nstructlonad dec151ons made wﬂ%e those ‘of’ the
CMI program 1tself, advanc1ng, holdlng, or retardlng
the progress of the students up the hlerarchy of
objectives accordlng to theapredeterm;ned crlterla
of fai;ﬁré and masterg. o |

."The‘use of‘the'Report Management ?rogram_in'

‘ conjunctlon wlth the Prescrlptlon Management Program

to’ formulate and activate 1nstructlona1 strategles‘

was marglnal at- best all of the teachers used the

%;:} . | Report Management Program to assess 1nd1v1dual per—

i formance, however,rno actlon'as to remedlation or L
re- a551gnment was ever undertaken. Sophlstlcatlon .

of use, therefore, refers only to the utlllzatlon 3
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of but a small portion of the total capabilltles

of the CMI package, spe01f1cally assigning and
grouplng, Wthh lles somewhere between unmanaged,
routine usage of the program at 1nappropr1atewob—
~jecti;e‘levels (theientry point), and quality\deciSion-
maklng based on 1nd1v1dual needs and abllltleS |

(the theoretlcal goal)

The 1mplementatlon of a Computer Managed Instruc—
LA \ .
tional system 1n'?'%mentary school mathematics was - -

_characterlzed by three domlnant themes. The themes,

- :whlch I. have chosen to represent in a three dlmens10nal

model were the result of the 1nteract10n between the

-part1C1pants, and between the part1c1pants and the

.;a

1nnovatlon. Tne flrst dlmen510n, the bulldlng up ofv

confldence in the teachers, was as 51gn1f1cant from
o

the 1nceptlon of the program as it was at ‘its concluslon.
'_The confldence of" the teachers was dependant upon a
motlvatlon to part1c1pate, the rellablllty of the ln—
vnovatlon, an awareness of the program s capabllltles,,'
a conceptuallzatlon about who should use the program"
tand how that use mlght best be organlzed and the

ayallabllltyzof, and acce551b111ty to,va consultant
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The. second theme, the accommodatlon or establlshment of

,the 1nnovation, was at once the means of produc1ng, and

_the,product of, the grow1ng confidence that the part1c1—

pants felt in-themselves and the 1nnovation. ‘The estab-

lishment gﬁ@se was dependent upon the . availablllty of

v*’."
the computer, gulded by the need of the teachers to use

‘ the program whose focus shlfted from external ("the

new tomorrow") to: 1nterna1 (intr1n51c value of its

own) , . and 1llustrated by routlne, democratlc use. The

-thlrd dlmen51on was the 1ncorporatlon of the 1nnovat10n

vlnto the31nstruct10nal strategy of the part1c1pants,‘

a lock step sequence of usesathat grew "in sophlstlcatlon

‘ from the a551gn1ng of objectlves to the grouplng of

‘students based on achlevement. v

- .
Y

&

v



CHAPTER FIVE
. SUMMARY, FINDINGS AND DISCUSSION

This study of'the implementation of a CMI system
was an outgrowth of both the phenomenal rise in the
popularlty and avallablllty of computer technology
in educatlon, and my personal interest in the appllc-
. ablllty of a computerized management system for

e

. elementary sphool mathemat1c§9 The flrst step, the

3de51gn.and_authorln;\ofja\CMI package for the Apple
C . ) N :
~ II plus microcomputer with a‘51ngle-d1sk drive and

"Silentype thermal printer, was necessitated by the L
commercial unavailability’of such a system. | | ! '
. ,' - . o . N v . l@ . . . N
& X

(8

Whlle the core of the system (an 1nst uctional-
data base con51stlng of a hlerarchy of objictlves for
Weach of the four computatlonal Operatlons and flve
management programs) remalned v1rtually 1ntact for the -
.1ength of the study, nonetheless, revxs;ons to the origlnal !
jspecifications of'the system began with”the”pilot -
study and contlnued untll the culmlnatlon of the |
‘research., In partlcular, the test generatlon and

2

.scorlng cycle was substantlally rev1sed to enhance N

" the efficiency of operatlon both in terms of data
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RN

T\Seven teachers'and one huhdred and fiﬁty-six stﬁdents

'\unlformly famlllar w1th ‘or had access to, somelvar-“‘\
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manipulation and time and minor modifications to.
options within the management programs were made

after use by the participating teachers.

The research study, conducted in an elementary

school serving a community of six thousand, involved

Spannlng grades three to six. As a collective, few

~ common tralts could be establlshed for the teachers

especral%y as regards preVLOus experlence w1th

computers, the mathematlcs,program, and 1mplementingi

an innovatiOn; Thedstudents 'on the other. hand were

iation of- 1ntegrated c1rcu1t technology. o

3

\ ;

A "functloqal 11teracy" program consxs{;jg of \

f three, ‘one- half hour lessons, served as an i troductlon

to mlcrocomputers in generalﬁand the CMI program 1n

w’. .

~particular, Further to the brlef famlllarlzatlon

ff, .
&

lessons, the teachers were glven an in-service. demon-

stratlng the capabllltles and operatlon of the program,

.and the students were monltored by myself on an 1nd1v-

1dual ba51s when they fl stfused the program Whlle'

. my role as researcher beg n w1th the - 1ntroductory

\ "
phase, the others-I.had assumed - creator, author,

t
!

|-



»

| end at that- p01nt 1n time. Rather; each_assumed

confldence;bpildlng and routine; sage upon the

84

.

consultant and implementer - did not simultaneously
varying degrees of significance at different times
during the':esearch,_both to,generate‘and colleot
data.

~ As the implementation pfocess unfolded, there
émerged a number of themes which characteri{eé_thg,//

initial prodess of accomodation and the subsequent

incorporation_of the CMI systefm into the inetructional'

methods of the'participating/teachers.:'The/repfe— o

‘sentation of thosé themes was attempted with the
. ' S ' . v

development of a-three-dimensional model of imple-

mentation eﬁphaSizingithe relativé\importanoe of

| a

¥

degree of incorporation.. o o

~ 'FINDINGS AND DISCUSSION

N

‘/"

While the rapldlty and- magnltude of change’ in
5001ety today constltutes a‘verltable revolutlon'

unparalleled 1n modern tlmes, change w1th1n educatlon

promlses to contlnue to be a slow and complex process. ,
wan e

,"Theahzcertalnty about the role of computers 1n«

.»s '
5’_.: .

\;ﬁca io#tand the fear and’ trepldatlon felt by many -



-

Ato managlng to 1ntegrat1ng (pp 52),j , »\"/

: the avallablllty of funds, local needs, an_“

b v

&

teachers when confronted with such technology, -'\\;, Conl

S

constitute the two, single most important reasons

A

\ .

fwhy change towards greater 1ntegration of domputers

aelnto every aspect of educatidn is only now gaining

momentum.

-

‘In an effort to enhance the understandlng of the

N

1mplementat10n of an 1nnovatlon, many theories havev.

bl ! o [

“beén advanced as to the dynamlcs ‘of the 51tuat10n

and the requ1s1te strategles ‘to be employed to de—'

P

‘termine the degree of 1mplementatlon.r Bermanfand~'

i \ : : . | ‘\,,
McLaughlln (1976).1dent1f1ed three stages of 1mple- ' s

|

entatlon 1n1t1at10n, 1mplementat10n and 1ncorpor~ y L e
ation'(ppr 351). Hall et al. (1975),L

onceptuallzed

Almplementatlon in terms of progre551oh from orlentlng

% . N

Berman et al. (1976) ‘sub- categorlzed thelr three

/ ' .
factors promotlng change. Wlthln the 1n1tLat'on
]

g l s v
lncentlves of the 1nd1vfdual actors,; 1m€/ementation*A‘

Ed

© was based upon the motlvatlons and c&rcumsbances ‘tkf‘~id_ml_ﬂ

(.‘. . C e

,1nvolVed 1g %FS imltlatlon, ltS substance and scopea X ufd;'\



lho;oﬂ proposed change, and its strategy, whlle incorpor- %f”':
, TR T

i

‘_atlon was the process of contlnuatlon of the,lnnovatlon

i beyond the 1mplementetlon stage (pp 351 354ﬁ d&ﬁ"y[*ﬁf-;f,V o
The trlpartlte framework of the 1mplementatlon SRR I

o o
7 . B P

‘nffprocess was reiterated by{HaLl 8?’al (1975) 1n an
vtf,elght level model whlch empha51zed three dlstinct, l,: 5 s ﬁffg

;phlerarchlal\stages. orlentatlon, management,gand jffl j'?f~f
-_:jvw'JyBefore actual use, the 1nd1v1dua1 becomes

f,famlllar with and 1ncrea81ng1y knowledgeable

Lot about. the innovation.: Flrst use is’ typlcally \

'j;;v']'d1s301nted with management problems quite: ’w‘1‘3:1vf ;

S ~.common’. ‘With contlnued use, management . . o os oo

-wbecomes routlne,:and the user. is’ able ‘to ..o
direct” more effort toward increased effect-:

‘1veness for ‘the learners and. 1ntegrate ‘what: o
(s)he 1s d01ng w1hh what others are dorng (pp 52)we S

- .";\ R TRV

The three stages were subdlvlded rnto elght
jlevels of use of the 1nnovat£ons‘ (l) non use,‘(Z)\or—%>“
h{lentatlon; or 1nformatlon acqulsltlon, (3) preparatlon,.“!;;

'(4) mechanlcal use for famlllarlzatlon, (5) routlne
f’pattern of use, (6) reflnement of the use of the 1nn£ﬁ

“vatlon based on formal or 1nformal evaluatron, (71fhhfﬁx\$éi{fff'

L

:flntegratlon based on coordlnatlon w1th coIleagues,‘and '>‘ }

“"‘,(8) renewal, or. the exploratlon of alternatlves toj «;'_ﬁ,f”gﬂ

vor modlflcatlons of the 1nnovatlon (pp 54)
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Of\;mgiementatlon based tO a Iarge extent ‘on 1dent1f1—eﬁ‘

~giable stages w1th1n whlch certaln themes or forces are

f?each study 1dent1f1ed three stages whlch 1llustrate15”t'
-Qfa preparatlcn for 1mplementatlon.fglnltlatlon, or |
"~f1n terms of thlS research study,tconfldence buildlng,hvuy“i'f
%almplementatlon af thevrnnovatlon in a routlh » ‘

'v{;‘lcal faSthn (1mplementat10n and establlshment) "ndfi

“isat work In relatlng the flndlngs of the“researchers ]'

inprev1ously mentloned to the flndlngs of my resbarch

wthe f0110w1ng p01nts|for discuss1on are presented

,‘ﬂ_m

'3:1,_ As a general framework or structure W1thln7j'

‘w.whlch to conceptuallze the 1mplementatlon process,jf["

I
L
e

: TN

PRGNS

*,/v‘ T

”*fflnally, some degree of aﬂcorporatlon as the 1nnOVatlon

DA '/

‘\.4.

ﬂlethln each Stage, red6gnlzable elements were noted

d-:as deplctlng or characterlzlng the stage-t the presence

. fof a good 1dea,vlocal needs, 1ncent1ves of the actors,

. g

' the 1nnovat10n etcf

&

%}Atorlentatlon, Pr8paratlon, rellablllty, awareness of’ RN

e S

51cal use, routlie) mutual adaptatlon,'avallablllty of
the 1nnovatlon and SOphlStlcatlon based on need or ,1
ITE_tnecessity for the 1mplementatlon,_ and flnally the

s L Lo
,_1ncorporatlon of the 1nnovatlon or reflnemerat,i T

Research, therefore,_has establlshed frameworks _j

for the preparatlon stage,. mechanemf'

_ljls more fully 1ntegrated 1nto the 1nstructlonal cycle.r;d.”
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P“ﬁfintegration and renewal i Whlle research to date has

'tvfocused on the 1mplementatlon of a nonPtechnologlcal

;.,WOuld appear to be 1mportant in; thewlmplementatlon<;4“/f

‘t‘fbulldlng

e ‘o

:_lnnovatlon,;nonetheless, sxmilar themes or categorles
Ay : o 5

. process 1nvolv1ng a CMI system ' The sxngle exceptlon,'

5 . ,/ . '

"fand one entlrely dependent upon the complexlty and

”ﬂcababllltles of the Lnnovatlon, would be the 1mportance

el

;*f;of theﬁreLlabllity of the computer and the related

.’\,» : ' Y ’

2 In coqﬁrast to the Hall et al (1975) model

f‘Vof lmplementatlon whlch deflned 1evels of use in a s

b'_hlerarwhlal fashlon my flndlngs showed that no such

f

.“111near relataonship ex1sted between the elements of
. ! X

“;one stage a onevor 1n concert w1th another.<-The;:"

\,» " [

T, complex 1nteractlon between the\categorles, as for

fexample between the elements 1nvolved 1n the confldence—dp 3

\ . - ‘ 4 Lo )
gnd establlshment stages, was a process .

"V;of mutual adaptatlon In whlch the establlshment stage:“;
h;was at the same tlme a means of produc1ng and the'f“
' rnresult of confidence—bulldlng A closer theoretlcal

'jreigfi\\\élp ex1sts, however, between the model T af-‘ﬁ

LNy

fpropose.andx\h\t advanced by Common (1979), in Wthh R

N

she represented the lmplementatlon process as a’ relatlon-]ff“

shlp between the three d;men51ons of currlculum, user N

.
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‘and’ organlzatlon (pp 19) - My research substantlates‘

LA

Loom

*4 the’ 1nteract1ve nature of the stages of 1mplementation

'ln an evolutlonary process; and proposes that the re-'f‘V
flatlonshlp 1s manlfested 1n a confldence—bulldlng phase*h

.based upon the establlshment of a routlne and leadlng
\ .

-fto a- more sophlstlcated 1ncorporat10n of the ;nnovatlon..

\ -~
y
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7w3Qﬁ In terms of thls study, the«lnapproprlateness

'd}of repreSentlng the rmplementatlon process lﬂ terms of f]'

V»@,a hlerarchlal llnear model means that as’ such;\"de01—l}:

51on p01nts", whlch dlrected the

Y

rate and dlrectlon of“.x

‘a

7ffhthe Implementatlon were redundant.. Dec131ons Wthh

Y

' Vivwere made were oftentlmes as much horlzontal 1n orlgln

A

'Dr effect as they were vertlcal 1n other words) the p%d}\”

7%!part1c1pat1ng teacher s dec1s1on to. know more about the(}';;~i

S 1nnovatlon (awareness) was 1nfluenced¢by related cat—?

baegorles w1th1n the same theme, such as the rellablllty p;

A \,,,

'fd'of the 1nnovatlon or a motlvatlon to part1c1pate.v In"7‘/f‘_ .

<

‘fyhaddltion, dec151ons as to whether or not to utlllze"
i : /\M :

. / s - .‘ Y,
'7}and 1mp1ementer as’ much as th?*i

. e

zﬁlncrea51ng level of usage. :f";*“' e T e T e
B SRR T
4. The importance of “the availability ‘of}’and | =

&

d v :



f;eventual 1ncorporatlon of the 1nnovatlon..
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accessxblllty to a consultant during %he 1mplementation '

!

a‘process of thlS research study can ot be stated clearly'
. LA

‘enough.' The 1mmediacy of the consultatlon had 1mport-'

hant ramlflcatlons for the eff1c1ency and smooth opera-‘~

-

tlon oifa hlghly\technxcal and complex lnnovation " The -

: 7m1n1mal knowledge of:the part1c1pants regardlng the

‘,~1nnovatlon meant that unrellabillty of the program or -

,f ' )

o 1nsecur1ty on thelr part 1n utlllzlng the management
"proutlnes only promoted frustratlon and a la%k of con-

-T_fldence - In ad%;tlon, the pe(sonal;zatlon of the 1m-3'

[

’_plementatlon served to ease fears and calm unea51ness *J

: W .
both over the 1nrt1al @ccomodatlon oF the 1nnovatlon

L S

: ﬁé experlmentatlon w1th lt.; The “Mr Apple" phenomenomh

Twas clearly ev1dent 1n many of the 1nteractlons I had

f_w1th bothvteachers and students, and I feel that acj""
' f*ceptance of the CMI package was at least in: part at—7j

';s trlbutlble to the teachers rapport with myself he‘

o

‘fconsultant readlly avallable and ea51ly access1ble

ol

"was, therefore, an 1ntegra1 component of the 1mplementa~;

‘3_“tlon and 1n many ways v1tal to the contlnuatlon and

»
Loy

,jf&'fs The beneflts and consequences of hav1ng the

'7;creator and implementer of an 1nnovat10n be at the



~same. time the consultant and researcher are implicit
'_throughout‘thrs study.f The personal committment which |
- S '

\.had some effect on the quality of the 1mplementatlon

v~_strategy whlch I wanted to establlsh | Slmilarly, my.

™

N\ \ :
'1nt1mate knowledge w1th every4aSpect of the CMI program

qulckly alleviated many of the unrellablllty problemsi\
1 whlch characterlzed the early stages of the 1mp1ementa— \\,
"'tlon. Ho&éver, the 1ntegr1ty of the research role . .3

was 1n constant jeopardy because of my prev1ous exper-’

’vtlence ln the role of the part1c1pants, my famlllarlty

- Wlth the program, and myfrole as consultant whose

fjilmportance only dlmlnlshed marglnally over the: course

o of the study The beneflts to‘be galned from such . g

v

h proxmmlty to. the research settlng 1ncluded a: deep and
: mutual understandlng between myself and the partlpants
' Wthh enhanced the data and the s1gn1f1cance of my
Vﬂflndlngs 1s due‘ln no: small measure to the many per?

;spectlveS’and'roles whlch I»brought to the research;'v'
6 The'general'themef or. tone,. of both the research
) ? 4

tstudy and the 1mplementatlon process was one of evolutlon

" The de51gn of the study was molded by the reallty of

ﬁ‘f the 51tuatlon, just as the CMI package was altered by ;

. demands and needs of the part1c1pat1ng teachers ;'Théf:
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h change is in accord withxthdaf%ﬁaﬁﬂ
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resultant model of implementatlon emerged slowly

from the thoughts and act10ns>of the participants

Arather than appearlng in a nea&,wﬁ%kclse, readlly
' L

1dent1f1able manner. Thi »tgem

\\’I“&

e“wf awolutlon of

tt of Berman '

‘and McLaughlin (1976, oD . 353) and”dommon (1979,

pp 17). who empha51zed the s1gn1f1cance of mutual

adaptatlon as the cornerstone of 1mplementatlon

N

The 1nev1table outcome and goal of the

, continuous implementation process is one

. of mutual adaptation. All elements are o
. altéred in the.process. The degree of oy
alteration is determined by the dyn

of the ‘total process (Common, 1979, igﬁ 17)

A

‘\\_ s -

In terms of my research study,.the mutual adapta—

tlon ‘began w1th the pllot progect and contlnued through—

A-out the length of the research study. The adaptatlon
on ‘the part of the CMI program was. 1n1t1ally greater

“than that of the part1c1pat1ng teachers. However=’w1th

the ;ncreaslng sophlstlcatlon.of use, it ‘'was obv1ous'

that some degree of adaptation‘in terms of teaching

strategles was undertaken. In extrapolatlng the in-

'corporatlon stage beyond the flndlngs of the research

'1t 1s concelvable that the ass1gn1ng of objectlves,

{

grouplng students and managlng more. effectlvely the

v
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work and . progress of the students, would ultlmately
lead to some - degree ‘of individuallzatlon. " Such :a
‘teaching model would be indicative of a signiflcant
departure from the initlal teaching styles of the |
seven teachers‘ Mutual adaptatlon ‘was therefore anf
lmportant dynamlc for change operatlng w1th1n the

'context of confldence-bulldlng, establlshment and

eventual 1ncorporat10n.'

_7.' The rate of, and conseguently thebdegree of,
rmplementatlon, was most sen51t1ve to the rellablllty
. of both the hardware and the software components of the
- CMI package Unrellablllty affected not only the con—'
fidence of the part1C1pat1ng teachers, but also thelr
‘motlvatlon to contlnue ‘and thelr w1lllngness to ex-
“perlment w1th the capabllltles of the program L Con-
”fsequently, thelr development in 'us1ng the program o
lbeyond the establlshment stage was. somewhat retarded
j,The 1mp11catlons for future 1mplementatlon prOJects_\“v

L

-uSLng 'such - complex technology are obv1ous, namely

o that every effort must be made to ensure that both

the hardware,'and espeC1ally‘the software,ﬁfunctlonv'
correctly and conSLStently , In'ensuring Such'to
.the degree that 1s poss1b1e when worklpg Wlth tech-

. nologY, the rate and degree of 1mplementatlon Wlll be



improved greatly.
8. .The neeé‘toaestablish a facilitating routine

ln orderfto estahlish some degree of confidence was
. vitallybimportant“despite-the lnitial'conceptualizations
whlch all of the partlc1pat1ng teachers held before the
;mplementatlon began. This actlon is in accord w1th the
mechanlcal ‘use and routlne identlfied by Hall et al.
(1976), spec1flcally to prov1de abbreathrhg space in
'whlch the teacher ¢an accomodate‘the 1nnovatlon w1thout
: dlsruptlng the schedule and teachlng methods presently

in use in the classroom By gorng to the- 1nnovat10n
vonly when the need arose,'the teachers were able to
famlllarlze themselves with the technology and the
program on thelr terms ‘and accordlng to thelr schedule.
It also is 1nterest1ng to note that the initial concep—

3

'tuallzatlons never materlallzed a. functlon of the_

) principlespof‘fairnessland‘equallty wh;ch were in-
' fluenced by the limited'availabilit§ of the computer)
and the 1ncrea51ng awareness by the teachers of the

,far—reachlng 1mp11cat10ns of the CMI program for all

3

students»of all abrl;tles.f

. @

2 . . . . 4

9. The implementation strategies selected.to'

i ' ) LI N . . ) . A
. - N .



carry out a project Vitally influence the innovative
process and progect outcomes (Berman & McLaughlin, 1975,
pp: 359). The: implementation strategy adopted for
this'research study‘was a functional literacy program
'for the students with a~min1mal awareness ‘component

about the 1nnovat1on, and an inservice c0mponent for

the teachers on’ the mechanics of the program and its
capabllltles | In addition;.each'student"was monitored

on an 1nd1v1dual ba51s when they . finst 1nteracted with’
‘the computer | The seven classes were then encouraged

to begln the 1mplementatrpn as soon as it was convenlent._
’Consequently, after some mlnor lOngthS problems w1th
the sharlng of machines, all the classrooms began lm—'
_plementatlon at approx1mately the same time. " The role
of the c0nsultant durlng thlS phase was proposed as
qu1ckly dlmlnlshlngﬁln 1mportance, based upon the ] .
'aSSumption thatvvery few‘prob%ems Would occur with
elther’the hardware or th :softmare: RThe netﬁresnlt
was an . extremely hectic and frantic perlod durlng
'whlch I as 1mplementer was respon51ble for ‘the smooth

© and efflclent operatlon of seven programs, all the,
'whlle called upon repeatedlyvfor advice and assistance.

I would récommend therefore,.that future 1mplementatlons :

of computer technology be approached in a slow, dellberate



fashion with a minimum of particibants.so that the
availability of the consultant is enhanced and the

‘confidence-building of the participants is maximized.

The process of implementation, therefore,‘is a
complex process which demands a great. ‘deal of effort;
commitment and expertise on behalf of both partlcipants
and inplementer .The need of the participants for
guidance,. support and encouragement must be met by a
personal,,commltted, and thoroughly knowledgeable'
implementer. These essential ingredlents, comblned
- w1th time to allow the confidence of the partlcipants
'to grow and an awareness of the capabllitles of the
'program to be developed, w1ll provide the foundation

for a successful productlve 1ncorporat10n of computer

‘ teohnology into the elementary school -classroom.



CHAPTER SIX.
IMPLICATIONS AND CONCLUSION

. The;uhiQuenees of a study of -this type, undertaken
in a field etill in its infancy, generates far more
questions than answers. One thing we can he,sure
of is that as the societal push to teach children
about compnters and the expanding powers and cap-
abilities>of the coﬁpnters demand that we'integrate_.
~them into the daily routine of-the claseroom, [=Ye)
the researcher will be there'aléo, probing»and in—
quiring into the positive and negative effects. This
rstudy, as one link in a grow1ng chain whlch is seeklng
answers and ralsrng questlons about the role of computers
in educatlon, has 1mp11catlons for the researcher, the
implementer of a technological‘innovation, the admin-

istrator, and the educator. | - \

r

_ Inplementation, a complex and intricate procegé
.1s compllcated Stlll further when a technology suhh
'as a computer is 1ntroduced The fear and trepidation

.'felt~by many_teachers demands that~we~personallze the |
tprocess as much as poséible, make it alSlow,vcontrolled

highly supportiVe incorporation at a rate and degree

, sulted to the confldence, needs and wishes of the
97 RS
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individuai teacher, While the "halo" which surrounds
the awesome potential of lhe computer entices some

’to become actively involved, many still reject outright
any thought of working with the technology, especially
teacheérs in the lower grade levels. Only by bridging
thatkgap with understanding, patience, and the best

bf human qﬁalities can we promote the growth of
computer use throughout the range of grades. One
‘means to that end which immediately comes to mind

is a literacy program for'teqchers bf all levels,

to overcome the prejudice, énd expose the promises

and pitfalls of .computers to educators. Longitudinal
réseafcﬁ mugt be undertaken to examine more closely

the cognitive and. affective effects on both teéchers}

‘ and%;tudents of extended éomphter use, particularly

in 'regards to éMI, which I consider to be a key element
in any co&puter assisted instructional progfam. Literacy
fég the teachers, ;herefore, must go hand in haﬁdlwith
research into the relative merits aﬁd~val@e of the
computer itself in education, the componenﬁs of CMI
systems alone, or as an element of a CAI system for

remediation or drill and practise purposes.

The dynamic state of the technology field will

- continue .to advance the boundaries of both computers’
. k4 . :
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i ‘ I . )
ff'capabllltles and capic1t1es,”thus 1ncre551ng the

~

h?ppotential for small relatively 1nexpen51ve systems
bxln the classroom One can even now,envisage an on—b
:illne,xlnteractlve mode of CMI or CAI w1th full manage~

dfjment capabllltles to streamllne the 1neff1c1ent and

'dlsruptlve hard copy procedures Wthh the part1c1pants'“‘ L

'employed 1n thls study e When such 1s the case, then

. Ewe can expect a great deal of rev1s1on to the proceSSj’”‘;“

'fifof 1mplementatlon as descrlbed hereln.‘ ThlS study

”"g7w1ll then become the context for further research h~'7f;

ﬁand another llnk 1n the chaln w1ll have been forged

”»

 CONCLUSION -~ = {

The potentlal of computer technology to enhance‘feJe-:u

.-/

';;~fthe dally operatlon of the classroom and llghten the

;«fburden of mechanlcal managerlal functlons whlch teachersﬂ/

> jare called upon to perform, 1s enormous Up to the

T

f’;ipresent tlme, however, very llttle has been attempted, hfft
let alone achleved whlch would support an optlmlstlc'g;
'::jioutlook for the 1ncorporatlon of such technology fandifyfﬁ

'fthe matchlng of the Dopularlty for the content, Wlth -
k'"fan equal enthus1asm for the processolmpact of computers;,::"
ﬁfln educatlon T But as vas clearly ev1dent throUghout

g the course of thls study, and espe01ally so 1n the'
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f‘latter stages; the ratlonale for the use of Computer

K‘TManaged Instructlonal programs 11es 1n the enthu51asm

~Vgh"of the par§1c1pat1ng teachers.' The means and methods

L))

:'to the successful 1mp1ementat10n, however, Wlll requlre
a. careful dellberate, personal approach which guides

- andrsupportsias-opposed»to:expects and demands.a‘

'“Because we flnd ourselves Stlll 1n the formatlve

5”stage as regards the 1ncorporatlon of mlcrocomputers

’°‘j‘;1n educatlon, the potentlal for the uses of mlcrocomputerS

x?;fls matched by the potentlal for educators to determlne

: l

ﬁ?the nature and dlrectlon ‘of such uses.;'I ‘am’ hopeful
'gfthat thls research study 1s 1n some small way 1nd1cat1ve ”i*

'-of a. greater empha51s yet to come 1n thls fleLd }f[j{*g.;
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. V.
CMI MATHEMATICS SYSTEM OBJECTIVES

1 B

I
i
f

ADDITION OBJECTIVES
1. SUMS TO 6:
'2; ‘SUMSj7—lO'
3. sums'o—ld
4. sums 0-18
5..'fHREE‘AbDENDs
i '-{sUMSJTO'io o
- SUMS TO 19
- suMs TO 27
| ;6; -Two D1G}T ADDITION
B NO_ﬁEGﬁbUPINGH B
'j\\'- REéRGUPiNG POSSIELE‘ ! _
;7,& thEE'ApDENDs,(ONE;ANDHTWO’DiGIis)~  
."8. TWO AND THREE DIGIT ADDITION
| —,ﬁo REéROﬁPING  ,
v’-,REGROUPING-PbsSIBLE '
 }x§;j THREE DIGIT ADDITION

‘- ONE AND TWO REGROUPINGS POSSIBLE



" SUBTRACTION OBJECTIVES

2. MINUENDS TO 10

8.  THREE DIGIT SUBTRACTION

N

BN |

CMI MATHEMATICS SYSTEM OBJECTIVES

1. MINUENDS TO 6

|

3. MINUENDS TO 18

4. MISSING MINUENDS TO 10
5. MISSING MINUENDS TO 18

6. ONE AND TWO DIGIT SUBTRACTION

' - ONE REGROUPING POSSIBLE

7. TWO DIGIT SUBTRACTION

- NO REGROUPING -

. -.REGROUPING POSSIBLE =
' oo . :

. NO REGROUPING -

'~ REGROUPING POSSIBLE IN ONES

REGROUPING POSSIBLE IN TENS

REGROUPING POSSIBLE 'IN ONES/TENS

107
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CMI MATHEMATICS SYSTEM OBJECTIVES

MULTIPLICATION OBJECTIVES

1. ONE

“2. ONE

3. ONE

4. TWO

O'-

' REGROUPING POSSIBLE -

NQ REGROUPING ,," L

FACTOR o 5/ONE FACTOR 0-5 & 10
FACTOR 6 9/ONE FACTOR 0- 5 & 10
FACTOR 0-9/ONE FACTOR 0-10

DIGIT BY ONE DIGIT

‘NO REGROUPING

REGROUPING POSSIBLE

DIGIT BY TWO DIGIT

MULTIPLES or- 10/NO REGROUPING

MULTIPLES OF lO/REGROUPING

NO REGROUPING

EGROUPING POSSIBLE

6. THREE DIGIT BY TWO DIGIT



CMI MATHEMATICS SYSTEM OBJECTIVES

¢ .

o

.DIVISION OBJECTIVES

1. DIVISORS 1-5 & 10
2. 'DIVISORS 6-10
3. _DIVISORS 1- 10 -<,'_ | | : o

4. ONE DIGIT DIVISORS AND QUOTIENTS

i

W oo REMAINDERS

| - REMAINDERS POSSIBLE

5. ONE DIGIT DIVISORS/TWO DIGIT QUOTIENTS

o -~ NO REMAINDERS

- REMAINDERS POSSIBfE -

6. ONE DIGIT DIVISORS/THREE DIGIT QUOTIENfs
. -'NO,REMAINDERS |
; 45REMAINDERS POSSIBLE

7. ONE DIGIT DIVISORS/FOUR DIGIT QUOTIENTS

- ¥O REMAINDERS'

| - REMAINDERS POSSIBLE =
8. TWO‘DIGIT DIVISORS/TWO DIGIT QUOTIENTS
Lo REMAINDERS T
'v?iREMAINDERS POSSIBLE
’_é, TWO DIGIT DIVISORS/THREE DIGIT QUOTIENTS
_#“NO REMAINDERS

- REMAINDERS POSSIBLE

i
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COMPUTER MANAGED INSTRUCTION MATHEMATICS SYSTEM

A. MAIN MENU

1. STUDENT TEST PROGRAM

2. STUDENT MANAGEMENT PROGRAM

3. CLASS MANAGEMENT PROGRAM

4. PRESCRIPTION MANAGEMENT PROGRAM

. ) . { .
5. DISPLAY MANAGEMENT\PRjGRAM '
RAM i

6. RECORD{MANAGEMENT’RRO“\

7. EXIT

A

STUDENT MANAGEMENT PROGRAM

3.

'B.
1. ‘vxﬁw STUDENT BIOGRAPHY
2. CHANGE STUDENT BIOGRAPHY
3. MAKE AN’ASSIGNMENT
4. VIEW STUDENT‘HiS?bRY‘ .
5. EXIT |
d-v
D. PRESCRIPTION MANAGEMENT PROGRAM
1. VIEW Ogg;CTIVES/PRESCRIPTIONS
2. "VIEW AN OBJEC IVE
~ ADD A. PRESCRIPTION
- CHANGE A"PRESCRIPTION
»— DELETE A PRESCRIPTION
EXIT

'
v

CLASS MANAGEMENT PROGRA|

1. ADD A STUDENT

2. DELETE A STUDENT

3. VIEW STUDENT GROUPS
4. GROUP STUDENTS

‘5. VIEW éTUDENT ASSIGNMENT
6. EXIT

E. .DIS%LAY MANAGEMENT PROG
1. -STZ;ENT STATUS PROGRAM
2. CLASS STATUS PROGRAM
3. éBJECTiVE STATUS PROGRA
| NEXIT | |

|
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%f@ﬁSMITH JOHN

“iﬂifzj.gPICTUREs  1ffk,§$§A1‘»

”VNAME‘f JONES JACK

o wOPERATION' ADDITION 777_ T R T S

o l S
OBJECTIVE. 2 DGT ADD—NO REGwa

** STUDENT ****** TEST RESULTS *****************£- }-

N ) . . - )

”?.5‘:§lﬁﬁnl5"1;.fa‘i?i:»;5°y' e s

iy Ql3 ,ﬁfx] ”_”v_“¢=‘ _,~ﬁ'fj;tf f_2;¢§i3'"'

o113

b"§;ﬁ;4sﬁjj[-f,{ff “}§j}gf'1';fjfrf;; 6. 46

Y

8. 60 ﬂv;;f f;$f_ﬁ;;,53jf¥ »1,f}* 'gfifspf:“.};ff;_f

7]5:TOTAﬂ CORRECT. fsf;fi;;f;; ;[f:””

:?”?***************t*** GROUPINGS *******************;-7 !

S Conn e

AT e s . i AN

"fANDERSON SUE ,?! f “‘,fj”fﬁﬁfq. w¥<;  uf ~v

ﬂfPETERS BOE {¢!f,441_"f}‘L;'x_"ﬁf, ”a

  1[PERSON JILL S *ﬁif{{yF;AQV’

 fi****************** PRESCRIPTIONS ****************

"fji}wﬁcns Nol,2,3 | :;‘ ; “

vff3, {sTENc1L 6, 14, 15
G 4. ************D***

TR kkk ki kkkk ke kR
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