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ABSTRACT

The purpose of this study was to investigate a rather complex,
bdt timely educational innovation. Specifically the focus of the
Lgsearch was to "uncover" the pertinent variables associated with the

implementation of a microcomputer into a junior high school setting.

"As a result of tremendous reductions in both the size and:
cost of combuter hardwafe and commensufate imProvements in computer
spged?and reliability, micro-electronic fesearch has drddﬁbeq‘the
micfoprocesggr or "computer on a chip." These deve]opments habh\re-

awakened education's interest in the possible utilization of thes%

* devices within the classroom. ' N -

Since the microcompu&er-has not, as yet, appreciably entered
the educational milieu, their 1mp1ementation is 4 necessary condition.l
Research on implementation prOJects in the past has shown that the
process of change, espec1a11y teacher role change, ‘within the c]assroom
setting is certainly non-trivial. . Therefore considerable attention was
focuséd on the imp]ementatiop plah to be-utilized in,¢he change process.
Since classroom operation of the microcomputer was considered a major
proje;t outcome, an in-situ research model was selected. ?ina]]y, |
s1nce research on prev1ous implementation projects revealed that
teachers modify mater1als to make them operabTe within their: c]assrooms,

a "mutually adaptive" implementation paradigm was selected.

The sample consisted oﬁLsix teachers and their principal at a-
junior high school within the Edmonton Public School Syétemi\ The
" research was carfied out from December 1979 to June 1980. After rather

extensive préparation the teachers, with two_exceptions, were able to

iv.



choose an application, .utilize the programs within their classrooms, and(.
assess the efficacy of their application and the microcomputer within
fthe junior high schoo].system.

The research revealed two major impepiments ;d ﬁﬁcrecomputer
imp]ementation. The teachers'experieneed'initia] difficulty iearning
the BASIC 1anguage and applying this know]edge to the production. of
courseware The other major difficulty the teachers’ experienced was
coping with the one- to -one restr1ct1veness of the present generat1on of

microcomputers within their classrooms.

On the other hand the microcomputer proved to be reliable and -
qufte easy to operate. The teachers perceived the microcomputer as -
having considerable-potential as an instructional device and became
actively involved in the project‘ Also of significance was the intense

interest generated by the students involved with the project.

This research indicates that with adequete support typical
teachers are entire]y capable of utilizing the microcomputer as an
instructional deviCel The form and extensity of the consultative
assistance during the implementation-process is though a‘critiea]

factor to the innovation's success. .
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CHAPTER I

THE_PROBLEM
INTRODUCT ION

A number of educators in the early 1960's saw possibilities for
the utilizatdOn of computers in education. Unfortunately very few of
t&esenea ly projects survived beyond three or four years. Hunka (1976)

observ7é a number of reasons for these failures. He states:

Some-educators thought that one could.simply plug the computer
into a power source, and presto, instant education.

~ Some educators thought that the computer was the 1dea1 method
of delivery of programmed instruction.
The result was that CAI (Computer Assisted Instruction) became
sterile page turn1ng
Some educators in charge of CAI facilities did not understand
even the most elementary concepts of computing..
Educators and teachers could not, or would not, trans]ate their
effective teaching strategies used in the classroom, to the
strategies required by the computer....

The feasibility of successful integration of the computer into
the educational milieu today could be slightly opportune. Researchers,
acquainted with this area, are no longer ) naivé to aésdme that the
computer"W7TT_Fg;1ace the teacher. There is ;onsiderab]e ddubt that the
computer should; even\if it could. There is, though, a rather negative
pre- h1story that researchers and teachers must overcome. One focus -
of this study 1s to attempt, as much as poss1b1e, to alleviate the fear

and suspicion which surroupds this new technology.

The centers which did suryivé (PLATO at the University of
I11inois, TICCIT designed by the MITRE corporation, and DERS at the
University of Alberta, to name a few)‘confinued to develop 1nstructiona1
| expertise in this medium, but ver& few of these had an appreciable . |
effect on the public educational system. This situatidn might have

- , 1.



remained the same had it not been for the development of some rather

exciting discoveries in the field of micro-electronics.

Heretofore ‘the development of edugationa] computer systems

had been rather 1akge ventures requiring fairly large budgets to become
operatiohal. Since the finances required were generally beyond the )
grasp of .the individua] school, development in thfsvarea was limited td
1afge "time-sharing"‘systems, generally situated around large urban |
centers.” To be viable these systems required, not only large amounts
of capital, but a fair dégree ofinte?sEﬁbQJ cohesion. These féctohg
tended to inhibit, in large part, the development of computing in the

public school system.
Q

Beginning in-the early 1970's micro-electronics research pro-
duced the microprocessor .or "computer on é chip." By the mid 1970's
- these devices were beginning to be marketed as "stand-alone" micro-
computers. These machines had the power of their earlier cousins af
a fraction of the éost. Litk]ider (1979) states "the cost—effect%veness
of comput1ng 1ncreased more than a million times in the interval.since
World War II " {p. 1). The situation today is phat a‘schoo1 system or ¥
even an individual school can afford the.purchase of these devices.
‘This cost effectiveness notion is ndw being used as a rationale for the
purchase of microcomputers in education. Unfortumately, though cost

effectiveness may be a necessary condition for success, it is by no means
)

sufficient.

A computer Stjll requires a program or sequence of instructions

to make it at all useful. The microcomputer at its present stage of

~

]The PLATO system has approximately 800 terminals connected to one

computer. Chicago has about 900 terminals 1n 1ts pub11c schoo]s

3
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development -is not a "plug-in-teaching-machine." The program required,
and even more fundémenta]iy, the educational situations intended for
this device, must be researched. The complexity of the microcomputer
mayﬂneCessitate a greater degéeejof teécher awareness than ,is required
with the more tfadiiiona] teaching techno]oéies (books, film, etc. ).
Is.it.possible to expect (gzi;ypica1 teacher to respond in the~necessary
ways such that this new technology can be 1mp]emented effect1ve1y 1nto

the classroom? It is the 1ntent1on of this study to find the answer to

this question.

STATEMENT OF THE PROBLEM

"In ]960, the number of high speed eﬂe'tronjc éomputers in

existence was not'very large, nor was'tﬁe number of*individuals to make
use of them. Today, the number of compufers in ex%stence has vastly
increased, and their use by §§nks, retail stores, etc. means that they
directly affect the life of the aQerage Eitizen....' In fact, the role
of computers in our society is so important that a national conmi;tee
(The anférence Board of the MqEDETftical Sciences, Committee on Computér
Education) has called for-a ¢0urse on 'computer literacy' to be made a
requirement for all secondary school students." (Beg]e, 1979, p. 17).
N1th the abpve position statement, the recommendations regarding com-
puters in. sghoo]s is c]ear The cost effectiveness of the microcomputer
is such that the financial 1mped1ments have been removed. It wou]d

~ seem prop1t1ous then to research the potent1a1 of th1s innovation in

the school milieu.

The following questions exemplify the areas of c¢dncern of this

study:



Will the teachers recognize the need for microcomputer uti]i-
zation within the classroom?

. e
Will the teachers be capable of developing the knowledge, skill,

and understanding necessary for theEimp1ementation?

Will the teachers be willing to devote the necessary time and

energy for project success?
{

What effect. will the implementation mode].have on the develop-

ment of classroom utilization.
\

-Will the microcomputer, at its present stage of development,

provide adequate botentia}kfor educational utilization?

)

What effect will the éoéia] dynamics of the implementation

- process have on innovative success?

4.PURPOSE OF THE STUDY

The purpose-of this study is to investigate the determinant
variab]eSIassociatéd with the'implémentation of a microéomputer into a

junior'high school.

A basic .premise of this study is: that not only are micro-
computers a re}ative]y SOphiséicafed innovation, but also that the
imp]gmentafion process itself is-complex and interrelated.. Sarason
7(1971) contends, that because imp]emenfgtion is complex, very 1{tt]e is
known abouf it and as a consequence very feW'i@plementatiqn proposa1§

become intended outcomes.

To approach this probiem in a linear-unidirectional research,

development, and dissemination paradigm would not seem to be fruitful.~

>

(Guba and Clark, 1975; Stenhduse, 1975). Hunka (1978) states "The



crucial factor whichni§ migsing in the research sequence is the monitor-
1ﬁg and feedback required to correct basic %heory, and to refine and

tune our procedﬁres apér;;zzriaIS at the development sFaée....' Research-
ers seem to be most cognizant of the need for monitoring, but the
research environment is too restrictive, when compared to the classroom
environment, to assume that what works well in one will work well in

the other." (p. 14). Elaborating on this theme, Oettinger (1969) asserts
"But time ahd time again in tﬁe brief history of cémputers glowing
experimental results have lost their meaning in the translation from
bi]ot scale ‘to useful operafing size." (p. 186). What emerges from

these references issthat a traditional statistically oriented model

of research may be inappropriate.

The impact of an innovation is not a simple set of &iscrete
effects, but it is a.cémp]icated patiern of évents formed.by\the partici-
pants. Therefore, it is not simply sufficient to recognize the need for
an "in-situ" feedback research paradigm, but it is also necessary to
identify, as clearly as possible, the potehtia] impedimgnts andr |
‘incentives of the implementation. Wolcott (1977) identjfies'the‘teacher
and the administrator as-the crucial players in the implementation pro- |
cess. Sarason (1971) focuse; on the school culture as anjfmportant
factor. Fu' :ro, Eastabropk, and sts (1977) and Fullan and Pomfret
(1977) in.ar :ensive reyiew cité,a number of'cr%tica]'factors which
are determinant: for innovative success. The imp]gmentation research-
process would ther;seem ‘5 be furthered by "threading" a plausible
course through th%s complex ffe]d in order to arrive at an operational

model consistent with innovative success.

v L e, S T



“DEFINITION OF TERMS

Adaptive Implementation refers to an implementation mechanism

which is sensitive to environmental conditions and modifies itself in

order to accommodate identified needs.

Aldorithm refers to a list of instructions specifying a

sequence of operations which give the answer to a problenm.

\
BASIC (Beginner's A11-purpose Syﬁbo1ic Instruction Code) refers
to a programning']anguage that is one of the easiest computer languages

>

to learn, use, and teach.

N
BIT refers to the smallest amount of information a computer can
hold.
BYTE refers té a basic unit of computer memory}(genqrally eight
BITS). | ;- |

QAI_(Computer’Assisted Inétructionf‘refers,to a method of using
a microcomputer to present antructional/ﬁEferials:

CAL (Computer Augmented Learniné) refers to a méthod of Using a
computer to supplement tradiiiona] instruction. |

— gBI_(Cathode ray tube) refers to thelspreeﬁ which computer

information is conveyed. \\)

CMI (Computed Mahaged Instruction) féfers to an application of
computers as thé record keeper, manager, and prescriber of instruction.

gggigg:réfers io the writing of computer instructions’in a
programming 1éhguage. |

Computer literacy refers to an understanding of the computer's

priﬁcip]es of operation, application, programming and social reper-
cussions of the computer.
’ y T

/
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Courseware refers to the sets of instructions which compose

an educational program for the computer.

Debugging refers to the process of eliminating mistakes from

a computer program. - -

Digital computer refers to a machine which processes data.

It is capable of accepting information, operhting on it in a prescribed -

‘way, and supplying the results.

pe

Fidelity Model refers to a traditiona11y structured appﬁbéch

focusing on the input and output concerns of implementation.

Floppy disks refers to auxiliary storagé devices used with

computers. It is housed in alcargboafd jacket which resembles a 45-rpm

record.

Flowchart refers to a pictorial description of a computer
solution to a problem which is used as a guideline for writing the

program in a computer language.
- Hardware refers to the physical equipment of the computer.

High Level Language refers to a computer language more

intelligible to humans.

Integrated circuit refers to an electronic circuit in which

all the components are fabricated in a tiny area.

Main_Frame Computer refers to a large computer installation

servicing an extensive application

M1crocomputer refers to a small Tow- ~cost computer It contains

at least one m1croprocessor memory, and other dev1ces to rece1ve and

follow 1nstruct1ons. C



Microprocessor refers to an integrated circuit which performs

the task of executing instructions.

Minicomputer refers to a medium sized computer typically

\

servicing a limited application.

3

Program/FEfers to an ordered 1list ofnztatements which direct
t

the cohputer to perform certain operations in a specified sequence.

Simulation refers to the repré&gptation of physical systems and

Al

phenomena by computer.
. Software refers to programs for use on a computer.

Time-sharing refers to a method of sharing a computer among

several users.
-

Terminal refers to an input/output device coupled to the micro-

computer.
~ ASSUMPT IONS
, b4 ‘ : : v
In the interpretation of this study the fo]Towjng assumptions
. : , g “

must be considered:
L_.

1. The specific computer projects selected by the teachers

will be repreﬁentative of the computer's potential in

these areas.

2. The teachers will be valid assessors of the classroom

imp]icatfons of the microcomputer.

-3. The teachers are "typica]“ ofﬂjunior high school teachers

with respect to computer know]edge and interest.

=



DELIMITATIONS

In the interpretation of this study the following delimitations

_will have to be considered:

v~i. The study is confined to six full-time teacher volunteers
(five Mathematics and Science and one Industrial Arts and

their principal in one Edmonton Public Junior High School).

4

2. The classroom experimentation is restricted to those of

the teachers involved in the project.

,l
3. The specific computer applications will be chosen by the

teachers. , 41

4. Software development will be restricted to small repreéenta-

tive program areas either teacher or consultant developed.

5. ‘A Egmber of areas of potential computer usage will not be
attempted (CAI or tutorial) as these reqﬁire considerable

'pre-programming before the computer can be utilized.

" LIMITATIONS

,\}ﬁ the interpretation of ‘the data, the following limitations will

have to be considered:

1. .The school was not randomly chosen. It is thought "typical"

of junior high schools in the Edmonton area.

2. The results of the study may be restricted to mathematics -

and science teachers at the juniqr'hjgh level.

3. The study is of a limited duration (6 months).

a
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IMPORTANCE OF THE STUDY
Spencer 11978) begins his book with thelfo11owing statement:

"The computer is now becoming available to a large segment of
the population and is beginning to have an impact on our daily
life. It is reshaping-century-old ways of doing things. This
machine, human's most remarkable invgntion, is invading every
nook and cranny of society, opening up vast new possibilities by
its extraordinary feats of rapid calculation. It has made
possible to multiply by milllions of times the capabilities of
the human mind. In short, 9t.is becoming so essential a tool,
with so much potential for changing our lives and our world,
that it is necessary for everyone to know something about it.

(p. 15).

But Licklider (1979) goes on to- point out:

But the field of education is not taking much advantage of the
new technology. Education is not only missing a great
opportunity; it is failing to discharge a crucial responsibility.
The world is rapidly moving into the 'information age.' In
order to make the transition wisely and well, the public must
understand information science and technology. (p. 1)

. ]

For computer technology to have an appreciable positive impact

on education, teachers will have “td unhderstand and adapt them to their

needs. Effective implementation of these devices is‘by ﬁo means
simplistic. Teachers may hold scepticisms for innovations and a
collection of predisposed %ge]ings about computers in general. Emphasis
for ihp]ementation must be in the field (Stenhouse, 1975) rather than

in speciaTizgd curriculum develOpmgnt departments. This study wii]
'vattempt to evaluate an "in the field" feedback mode] for microcomputer

implementation. If successful the results should:

1. serve as a beginning for further research in micro-

computer implementation-in the' provinces;

" 2. serve as a "guide" f0f.other schools or diétricts

interested in implementation of the microcomputer;



3.

serve as a beginning for teacher developed computer

related curricula in this school and the province.

11,
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CHAPTER 11

REVIEW OF THE LITERATURE e T

INTRODUCT ION o 5

B

The purpose of this Ehapter is to explore’what at first glance s
A . _
might appear to be three rather divergent fields of inquiry: micro-

L4
computer techno]ogy, implementation parad1q\i, and in-situ educational

research. )

Developments in electronic computational automata are traced

from their 1nfancy, scarcely forty years ago, to today's microcomputer
technology. As a result of rather dramqtlc developments in this
industry, thepg has been a call for %ti]ization of these devices within
the educgtiona] system. This is essentially an implementation probiem
as the microcomputerdhas not yet apprecfably entered the educatidnal , ;
“\m11feu. Two implementation models and determinant factors are«d1scussed
which are deemed pertinent to the implementation problem. f?na]Ty an
in-situ ecolagical research paradigm consi%ered appropriate for -this
project is discussed. The following chapters wi]]hfhen attempt to
integrate these diverse fields of 1nqu1ry into an operational model fo(\\\
mlcrocomputer implementation within the schools. : |

s\

L]
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N
DEVELOPMENTS IN COMPUTATIONAL AUTOMATA

To be tru]y honest to an understanding of the recent deve]opments
in the domain of computational automata 1t is necessary to acquire a brief
historical perspective of the development of computing techno]ogy. a‘
Throughout history mankind has devoted considerable energy to the develop-
ment of ciphering aids. One of the first of these instruments was the
abacus, which reduced the drudgery of long repetitive calculations. Much
lTater in the 1600's a Frenchman named Blaise Pascal invented the first
real calculating machine composed'of a complex collection of geers and
wheels. By the eignteenth century,ibecause of increasing interest in
§urveying; architecture, and navigation, calculating devices were being
constructed to compute the.required numerical tables. Soon after, the
integration of{the punched card and the calculating machine enabled Hermin

Hollerith and®othersifo automate the American census. Continued develop-

ment in e]ectro-mechanica1 technd]ogy led to the successfu] development

- FrUt I

of the first general. purpose computer the Harvard Mark I in 1944
w®
Between 1943 and 1945 a computer ca]]ed the ENIAC st deve]oped composed

cES, .

.of 18,000 vacuum tubes as switching devices. Although this computer was

the first truly electronic computer, it %xhibited a number of imperfections h
" which set the stage for the tru]y astounding techno]ogica] deve]opments to
come. Specifically, the ENIAC was large and bulky, weighed an 1mpre551ve
30 tons, generated copious amounts of waste heat, and was frequently in-

operable due to the need to replace defective vacuum tubes.

Shortly thereafter, the invention of the transistor in the BELL
laboratories was 1mmed1ate1y recognized as a successor to the inefficient
._vacuum tube. The generation of computers composed of this techno]ogy

were much sma]]er, more rejiable, and far less costly to operate. A

J ’ v . é r
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penchant for continued miniaturization led to the inclusion of a number
of transistors on a silicon chip, called the integrated circuit (IC).
Thf?fdevelopment continued the trend towards computers which were

smaller, cheaper, and more reliable.

In 1971 fhe INTEL Corporation developed the first programmable,
single chip microprocessor (INTEL 4604) for use in a comﬁuter terminal.
Although its operation was too slow for a terminal, INTEL's success
inspired the company to dqye]op the INTEL 8008 and 1atér the INTEL 8080.

~The capabi]ifies of the INTEL 8080 microprocessor was quickly recognizéd
as a candidate for the centra]'prdcessing unit of a computer. By the “
mid“]970's these microprocessors were being linked to memory and input-

output devices to create the microcomputer (vacroux, 1975).

In early 1975 the Altair 8800 microcomputer was marketed in kit
form reqﬁiring the user to have previous electronic or combutihg
expefiencé. Sold in'this form the micrécomputer did not attract much
_attehtion from most educators, but in mid, 1977 thg'Commodore company

announced the PET 2027, a fully functional microcomputer ready for

K

ey

:immediate operation. This system ﬁﬁs very quickly recogni-zed as

having considerable pofentié]_for public education. This warket and
others Were;ident%fied as offering considerable financial return for
investment and very quickly a number of compqnies wefe producing micro-
cohputers. A number of these were: the APPLE, the TRS-80, the IMSAI,

~ the COMPUCOLOR, the HORIZON, and a host of others. A few of these

units were so popular that "total sales by the end of 1979‘inc1uded more

: than‘10d,060 TRS-80s, 80,000 APPLEs, 30,000 PETs, and 10,000 COMPUCOLORs" -
(Hallworth and Brebner, 1980, p. 112). .~

AR ARG vy 7 8 et e o
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Before considering the potential the microcomputer has for

- education, it would seem propitious to extrapolate a short distance

into the future to assess the possible direction of microcomputer hard-
ware development. Using photo-reduction techniques it is now possible
‘to manufacture 8 -bit microprocessors capable of accessing about 64,000
memory locations. Utiliz{;g electron-beam techniques more powerful 16
bit'microprocessors are becoming available which will make the micro-

computer as powerful as many of today's minicomputers. The density of

~memory chips is a]sb,expanding and becomihg much cheaper. Today's

memory chips can store upwards to 32,000 characters per chip with access
times typically less than a microsecoﬁd. "Peripheral floppy digks nSQ
store about i25,000 to 150,000 characters per side, but with the advent
of cheaper, more reliable hard disk mediums, microcomputers with disc

access to more than 10 million charadters will soon be available.

These technological developments clearly indicate that computa-
<

tional hardware is decreasing in both cost and size with ever increasing

N ..o s

calculational abilities. In this regard, Hallworth and Brebner (1980)

make the following statement:

Herbert Grooch, Past President of ‘the Association for Computing
uMachinery,.estimdtes that the computer revolution with known
technology is now .about two-thirds complete. He has predicted
that by the year 2000 it will be possible to get 100 million
components on one chip the size of a fingernail, and that
machines with the power of the large systems available today,

such as the CDC 6600, will by then be the size of a wrist- ‘
watch and cost something in the range of $10 to $100. (p. 6). )

o
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EDUCATIONAL IMPLICATIONS

As a result ofréhe large scale integration 6f computational
hardware, the visibi}ity'of these devices has increased markedly in
the last decade. Micropfocessorsvare now playing an increasingly
ubiquitbus role in a number of applications within the post-industrial
~western cultures. Banking ingfftutions and retail outliets have shown
~an enormous increase in their reliance on distributed information pro-.
cessihg. Computers haye also played a role in educat{on, but it has |
been minimaf. There are a numbe; of reasons for'this, perhaps the most
important being the fairly extensive financfé1icommitment required for
entry into the computer market. Either 1ack_of access to funds o}
sufficient size or the inability to combLQS resources have, to a 1arge
extent,"restricted extensive computer uéage in the edhéationa] scene to
research projécts within post-secondary institutions. This cost
impediment has dramatically disappeared and as a resu]t schools are now
actively coﬁsidering the purchase of micpocéﬁputeré. A recent surVey
by Creative Sprategies Inc. predicts thé-number of school purchases of

microcomputers will quadruple between 1978 and 1982.

This increase in microcomputer pﬁrchases can in part be eip]ained

'"“by the feduttion of price of this machinéry, but not entirely. Hooper

(1978) contends that "mainly as a result of automation, induStria]

countries are now experiencing the decline of manufacturing industry as

the major employer of the nation's workforce;"ﬂ(p. 148). As a result

of thjs phenomenon, the major employer in the U.S. is shifting towards

the information baséd industries (Program of Information Resources

Policy, ]976, p. 4). Commehsurate with this employment shift is a public

recognition of the need for further education in order’to train a citizen
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for the emerging society. The role of the computer as a control device
in this technological transition is widely accepted. This movement has

caused responsible educators to renew ‘their interest in the educational

applications of this device. : é//{
\ Possibly a third and convincing reason for the d interest

fjn;éomputer assisted instruction is the public perception that the

/// education system is perceived as being unsatisfactory (OECD, 1976; Braun,
1§8®). There are a number of reasons for this, but perhaps the most
visible is the perception of dec]ining academic achievement. The genesis
of this dec]fne is nuite possibly a reflection of the limitations in the
structure of the mass educationa] syStem. The restrictions in the
lock-step curriculum, standardized materials, and classes in which one
teacher attempts to direct the instruction of a large group of studenfs,
often assnmed to-be at the same achievement level, may be a major
contributory factor (Hallworth and Brebner, 1980). One way out df this
impasse is seen to be the preparation of an individualized curricu]um
presented via the computer medium. The implicit intention here is to
utilize the computer‘s-extensive memory and speed to present the students
with jnstructiona1 materials consistent with their unique achievement
level. Two large scale computer projects within education,jwhich nave
extensively researched this dimension, are the.drill and practice
programs of Dr. Patrick Subpes at Stanford and tne deve]opment of tutorial
materials "using the PLATO sysfem at Urbena, I1Tinois. Each of these
projects represents extensive experimentation with utilization of the

computer medium in- instruction and deserve further consideration.



During—the 1920's and 1930's considerable interest was devqted
to\étuQies investigating fhe rote skills development of students by
means of dri]T‘(Beg]e, 1979). This interest was recognized by .

. Dr. Patrick Suppes as having considgrab]e applicability to c'mputer

in the

uéi]ization. In 1963 the Institute for Mathemati
Socié] Sciences was esfab]ished, under his direction, to investigate
this domain. Considerable effort was expended to create instructional
materials iﬁ mathematics, reading, and 1anguagevarts, generally at the

- elementary school level. Exfensive-evaluations in different locations
in the U.S. have shown consi§tent results favoring thi§ form of
computerized instruétion over conventional means, with thé most
impressive gains shown in‘}hose area§ with a higher representation of
lower abj]ity students (e.g.‘Los Neitos, California). As a result of
the rather impressive succéss of this project, the Computer Curriculum
Corporation was estab]ished in 1969 to market these materials. It may
be of interg;t that this corporation c&ﬁtinues to market these materfa]s

oh an international basis and was récent]y in Edmonton prqmoting their

courseware.

The other computer project of considerable significance was the
'PLATO project_sfarted in ]960 at the'University of I1linois. Among the
. first of the computer projécts in education, it hdstontinued to develop
-and is perhaps the majqr contributor to tutorié] computer instruction. ;
Perhaps, most significant of its differences from the ‘drill materials
developed ét Stanford, is its}encouragemént for instructors to develop
thejr own materials uti]izing the TUTOR 1anguége. The philosophy that
teachers should be fn control of the’developmgﬁt‘of courseware is

deemed central to its‘success and is reflected in the positive



attitudes students have expressed towards the system. Evaluations
performed by the Educational Testing Service in 1975-76 aqd the

- following year show significant gains over tradjtional'}nstrUCtional
patterns. Ha1]worth and Brebner (1980) report "students' attitudes
towards the PLATO mathematics materials were very positive, and their
attitude towards mathematics 1tse1f andvtowards the1r own ability to

"cope with mathemat1cs;.c]ear1y improved with experience on PLATO."

(p. 21).

¥

- The efficacy of computer assisted instruction has been reviewed
extens1ve]y (Jamison, Suppes, and we11s, 1974 Edwards, Norton, .Taylor,
We1ss and Van Dusse]dorp, 1975; Thomas, 1979). A1l of these reviews,
" with very few exceptions, report achievement gains over traditional
methods, retention equal to fraditional instruction, favorable attitudes
towards the computer and often the subject being taught, and typically
these resuTtsbbeing achieved in a shorter time period. These findings
are consistent with a review recently conducted of thirty-two studies
performed byéHumRRo for the Office of Techno]ogy Assessment. These
‘conc]usions lead Hallworth and Brebner"(1980) to report, “Certein
'findings, howeyer, are consistent over the projects. These include fwo
very imbortant considerations, namely that stedenté do learn from CAI

materials and they do oh.the whole enjoy learning in this manner."
(p. 79).

Perhaps the most disconcerting aspect of the Ha]]worth and
Brebner (1980) report are the results of an Alberta survey they
conducted in the summer of 1979 which showed fthere was practically’
no CAI in the schools and few of the districts were eontemﬁ1ating its

introduction in the near future." (p. 100).

19.
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This situation will change rapidly with the cost availability
of the microcomputers. Two very real impediments, though, remain
to the deve]opmeht of efficacious utilization of the microcomputer.

These are:

A lack of awareness and training among the teachers on the

uses of the microcomputer in education.

u

The lack of adequate "quality" courseware (Braun, 1980).

> Two major focuses of this study wf]] be to assist the teachers
in specifying the potential applications for a microcomputer in their
school and assistance with the development of courseware for their

&pp]icatfonl
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SUGGESTIONS FOR>EDUCATIONAL MICROCOMPUTER APPLICATION

éomputer Literacy

v The uti]fzgtion and visibility of microcomputer abp1ications in
the every day af#;irs°of industrial societies has increased markedly
in the past decade. Many of the patﬁon's‘emp1oyees have their payroll
cheques- produced by a combdter system. Factories are beginning to
install automated cogtrol processors, bénks now‘offer 4331y intérest
ca]Culatibns and 1nFer-branch banking,yhoEg]s allocate -oor vig com-
putefized reservations systems, departmenf stores calculzte i1 sentories
and customer accounts with a Aew breed of "intelligent" cash tergina]s,
the‘typewriter is beindvreplaced by the text processbf, and the EFedit
“card has become international. Educators generally agree thai the
curriculum should reflect the developments of society, prompting the

National Council of Teachers of Mathematics (NCTM) .to recommend;in An

Agendé for Action - Recommendations for School Mathematics of the 1980s .

that "A computer literacy course, fami]iariiing the student with the
role and impact of the computer, should be a part of the general
education of every student.” (p. 9). Spencer (1978) makes a similar

request:
!

...any educational program which strives to prepare the student
for his/her post-high school 1life is incomplete unless it

~introduces the student to the capabilities, applications and
implications of computers. (p. 18).

Perhaps most emphatically The Nationaf Council of Supervisors '
of Mathematics in their 1977 position paper iﬁé1ude computer literacy
as one of the basic skill areas. They define computer literacy as

follows:

21.
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v Simulations

22.

It is important for all citizens to understand what computers
can and cannot do. Students should be aware of the many uses
of computers in society, such as -their use in teaching/learning,
financial transactions, and ¥nformation storage and retrieval.
The 'mystique' surrounding computers is disturbing and can put
persons with no understanding of computers at a disadvantage.
The increasing use of computers by government, industry and
business demands an awareness of computer uses agd limitations.

1

Molnar (1978) also makes an eloquent statement that education - )
recoghize what he terms as "The Next Great Crisis in Amgrican’Education:
Cﬁmputer Literacy." The development of a computer literacy uniteor

course would then be seen to be both valuable and timely.

Drill and ?ractice-

From the early work done by Dr. Patrick Suppes itvjs'clear that
computers can present material including applications such as spéT]ing

practiée, word recognition, mathematical computational skills, in fact

in any area where immediate feedback of response correctness is related

to associative recall tasks. Most .often the computerbpresents problems

. to reinforcermaterials presented earlier by the teacher. The computer
‘can keep track of right and wrong answers, provide immediate feedback,
’ . 3

.and in some cases provide remediation for the common types of errors

associated with the task at hand. Perhaps most important t6 the teacher
is the‘support these materials can give in an often laborious teaching

Huty and the ease with which the prograﬁs'can be prepared.

~

That the-computer has proven to be an invaluable aid to

scientific }esearch is beyond question. One ratherne1egant/application

in this domain is the area of computer simulation. Dettinger (1969) )

comments "more subtle qua]itié§: however, make cbmputers capable of
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profoundly affecting sctence and education by stretching human reason
ahd intuition, much as telescopes and microscopes extend human vision...
The advance of sciehce has been marked by a ‘progressive and rapidly
accelerating separation of 6bservah]e phehomena from both common sensory
exherience and theoretically supported 1ntuitiohi It}is by restoring

.. the immediacy of éensory experience and by,sharpening intuition that
ftomputers are reshaojné experimental analysis." {p. 200-201). 1In a
similar sense the computer can be programmed to simulate a real world
experience or mathematical phenomena which restores—an\immediate

relationship possibly not as evident if expressed in Tess dynamic media

within the classroom environment.

Prob]em'Solvtng

Begle (1979) reports "It is somet1mes asserted that the best
way to teach mathemat1ca1 1deas 1Sj%O start with interesting problems !
whose solution requ1res the use of ideas.... Prob]ems play an essential
hoJe.in helping students to learn concepts.” (p. 72). He also reports
“Some introductory ideas, in particular those relating tO»floweharting,
turn out to be not only perfectly feaSib]e for junior high students but
also quite useful pedagogically in developing other mathematica] ideas |
, for these students " (p. 17). By e11mlnat1ng the drudgery of long and
1abor1ous calculations, students m1ght be able to use the computer to
focus more on the prob]em‘at hand. Ass1gnments in this area could
involve developing an aTgorithmic soTution, designing a flowchart,
writing e program, and executing the program on the computer for problem

solution. This approach'a]]ohs the student td experience-the proéess

of prob¥em soiving which may involve backtracking and debugging the



program in order that the correct solution is ascertained. This is

valuable disqu]inef

Computer Managed Instruction

Computers are capable of storing test items, especially in the
form of‘true/false, multiple choice, and matchjng tests: The students'
responses to specific items can be recorded and analyzed later by the
teacher. A second application area is the test banking of item pools
for one or mofe teachers. Specific tést items;één be selected from the
item bank and printed out in a penci]uand paper test format. The mosg
sophisticated form of this}k%nd of test administration is the management
of students' learning experiences, employing the computer also to select
and schedule the presentation of instruction: top1cs and their eva]uat1on
Th1s form of computer managed instruction typically‘works best for

students who are already working in small groups or individually on the

instructional materials.

Computer Assisted Instruction

" The 1nterest in "programmed 1nstruct1on" in the 1950's and the‘
development of the digital computer in the 1960's led to the expectation
that Computer Assisted Instruction (CAI) would revolutionize education
(Lick]idé?, 1979). Unfortunately a number of enthusiasts predicted that
teachers Qbu]d sodn be replaced by this new form of instruction. Thesé
‘overexpectations have not borne fruit snd_this computer app]iéation has
not appreciably penetrated Caﬁgdian.public school systems (Hunka,’?976).
Ohe major impediment is the current lack of "quality" courseware avail-

able. The future of this form of instruction is promfsing with the

cqntinued development of more powerful central processing units and core

-~



mémoriés capable of operating larger multigyser microcomputer systems.
- UnfortunateTy the inabi]ity‘ﬁf’most currentlmigrocomputer languages to
; adequately support the wide range of pedagogic ;gquirements remains
the major obstacle to efficaciou§ development of this computer

application (Hunka, 1980).

Q 2
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IMPBDIMENTS TO EDUCAT IONAL MICROCOMPUTER DEVELOPMENT

&

;ghe future of computers in educatIon will be shaped by three
main factors - technological change, societal change, and chang1ng
pué?1c attitudes to educat1on " (Hooper, 1978, p. 147). The rapidity
of large scale integration of electronic components and the effects
these have had on the computer 1ndustry have been documented. The
effects these deve]opments are having and will have on future society N
have also been.alluded to. All these changes C39 be assocjated‘with
a pos1t1ve effect on education recogns21ng thg/A;ed for computer utiliza-

‘w/
tion. Simultaneous with these forces is a certa1n pub11c d1s111us1on-

~"j ment with educat1on [ ab111ty to raise the na%lon s. economic and soc1a1

<

opportun1t1es (OECD, 1976). Cornc1dent with this dissatisfaction is a
dec11ne in student enrollment and the resul tant dw1nd]1ng financial
resource base Within this mosaic the computen can be sebn as an
expensive toy counteracting the instruction in the basic currich}um
(Hooper, 1978). These counteracting forces are qonthibuting to consider-
able consternation to those ehfrusted With the responsibility of future
educational management. One approach might be to wait and see whag/
happens or “to leave the future to°new generations." (McIsaac, 1979,
p. 7). This approach is in c]ear opposition to the recommendations of
a host of authors (Hallworth and:E?ebner 1980, Braun, 1980 Hooper,
1978; Moursund, 1979; Luehrmann, 1980).

In order to explicate these ob3ect1ves to a more pass1ve
approach to m1crocomputer utilization, the f1e]d has been separated 1nto
g
four dimensions. These are m1crocomputer hardware asoftware course-

ware, and personne]
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Hardware

"The sheer speed of technoiogica1'change in a fast growing and
profitable world industry will make it difficult for educational
institutions to make,optimal decisions concerning the purchase of
equipment. The advent of cheap microprocessorslcou]d‘]ead to an ad hoc
collection of incompatib]é‘machine; in’educational institutions under
no one's control and §ubject to no overall policy." (Hooper, 1978, p.
149). There is every indication that technological large scale integra-
tion wily\zahtinge for at 1east a decade with the resu]tant profusion of
computer manufacturers and computer mode]s. Unfortunately, -rogram
materials from one machine will not usua]]y operate on another Even
from the same manufacturer, new mode]s may not run programs wr1tten on’
 the older mach1nes. These phenomena can Jead to constant production ‘of
new programs for new machines or continual translation of programs from
one machine to another. The Mrnnesota Educational Computer Consortium
has in-part. so]ved the problem of inter-machine 1ncompat1b111ty by bulk
buy1ng from one manufacturerlfor the ent1re state, but until manufacturers
retogn1ze the need for hardware and software standardization the present

chaot1c condition w111 persist.

8

R USRI

sofm;_iﬁé

G. "Meanwhile, although the history of operational digita]ﬂcomputers
has;heen re]atively short, the history dt their'use in education has been
shorter still. In part this is due to the communications barrter which
‘exists between a computer working in binary code and the human being
thinking and communicating in.natural ianguage." (Hallworth and Brehner,

1980,_p. 4). Numerous CAI languages have been constructedito facilitate

‘
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the communication problem and the pedagogic needs of the instructor. A
number of these are COURSEWRITER, TUTOR, CAN, NATAL - 74, BASIC, APL,
PASCAL, PILOT, AND C; each possessing special abilities for the production
of courseware. The BASIC language is by far the most widely utiiized
1anguage'in microcomputers. Ig its extended form it has relatively
sophisficated string and file handling capacities; but it lacks
sophistication in providing the coursewafe author with powerful answering
routines, student file handling, and mu]ti-Branching procedqres: Possibly
the re;ent‘introduction of PASCAL‘and PILOT for microcomputers_will improve
the educational Software domain, but until there is language standardiza-

tion, the transferability and distribution of courseware will remain a

i

major problem.
Courseware

| "Effectivg computer-based educatfona] materia]share not small
simple programs; they are complex because ]éarning, even simpfe learning -
matters, is avcomplex process." ‘(Bork and Franklin, 1979, p. 26). A
number of authors (Braun, 1980; Dwyer, 1980; Frenzel, 1980) all idenﬁify
the lack of available "quality" courseware as é major inhibitor to
effective utilization of microcomputers in-éducation. ~Dwyer (1980)
for example states "The potential of microcomputers for education will
‘never be realized unless é maséive effort is immediately undertaken to
produce educationé] softwaré and courseware. " (p. 74). }Production of
courseware requires a person who is comp]ete1y fam111ar with the subJect
matter ]earn1ng theory, progrannnng techn1ques and who is capable of :
'gadapt1ng the material to the requirements of the hardware and software
available. In certain applications (e.g. CAI or simulations) this is

a very sophisticated andvehormously'time'cohsuming task. Computer



companieéland publishing houses are beginning to make the necessary
investments in courseware production, but until there is standardiza-

tion of software the market for. any one microcomputer remains small

and thus less profitable.

Personnel

"There is at the present.time still an unbelievable lack of

knowledge of the new technology, and consequently strong resistance

hY

to it§ use.' 01d myths of e]ectn&:;c brains ana superhuman robots
persiét, and computers are not seen as tools, but rather as 1nté11igent
machines which will take over feachers Jjobs.” (Ha]]worth and Brebner,
1980,"b. 216). Yet these same authors report on a study by Alderman,

Appel, and Murphy of their assessment of the PLATO and TICCIT projects

S

that the support of the instructor is a vital factor far implementation

~ success. HMoursund (1979) concurs with the view which sees teacher

knowledge as the largest impediment to microcémputer implementation.
The development of tedcher competence in this area can now be seen to
be a major portion of this study and is the subjeft of the next section.

Moursund (1979) concludes his excellent report clarifying the problem

succinctly:

- . . A
We know enough about in-service teacher training to realize
that a short workshop or even a one-term evening course is
inadequate for most teachers. The educational use of the

- computer is not simple. It takes substantial training and
experience for most teachers to reach a point where they can
effectively integrate [my emphasis] teaching using computers
an? teaching about computers into their classrooms. (p. 38- -
39).

29.
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IMPLEMENTATION RESEARCH

Burnett (1978) reports "one must take cognizance of the fact
that most practicing teachers are present]y t]]-prepared for handling |
the impact of the emerging technology on their own programs." (p. 27).
Although Bukoski and Korotkin (1976) reported that approximately 27%
of the secondary schools in the U.S. were using computers in instruction,
this figure is illusory in the sense that most of these app11cat1ons
centered around teaching computer programming,and a very low percentage

- of the total instructional time was devoted to this application.
According to Dennis (1977) "using computers in the instructional process,
as those teachers actually doing so will attest, is an activity which
requires concentrated energy in order to become proficient." (p. 26).

If the classroom use of computers is by no means trivial, then what
strategies would be most propitiops to the effective implementation of
this device? McGih]ey.(1973) has advocated the utilization of outside
consultants with expertise in inatructiona] systems using comppters.

Is this sufficient? Fullan and Pomfret (1977) in their extensive review
of a vast number of implementation projects of'the 1960's, many using

~ experts in the respecttve fields, report that most of these failed to
'-bring about appreciah]e changes in,practicej This raises a question -
~Why? Guba and Clark (1975Y contend that the §tructure of the educatioha]
Research - Development - Diffusion - Adoption apparatus is central to
thisbfailure."Fullan and Pomfret (1977) corroborate this view. . "Lesé

- than a decade.agb, commentary and research oh'p]anned school change

revo]ved almost exclusively around spec1fy1ng the %ropert1es of the

1nnovat1on, assess1ng the outcomes, and to a 1esser extent, planning

changes and gett1ng people to agree with them." (p. 336). They continue,
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"There is a singular lack of cur1os1ty about what happens to an
innovation between the time it was designed and var1ous peop]e agree
to carry it out, and the t1melthe consequences became evident. Once
an innovation was planned and adopted, interest tended to shift toward
the monitoring of cUtcomes." (p. 337). These authors heport the
problem of effective implementation does not lie with the specification
of objectives, developing materials and a plan of dissemination, or
gett1ng people to agree with the project, although these steps are
necessary, but that there are even more determinants 1nv01ved in the
imp]ementat1on process. Fullan and Pomfret (1977) and Fullan (1979
1980) on the'basis of extensive review of a number of implementation
projects identify five dimensions of implementation which mnst be

recognized. These are:

. Materials - Subject Matter
Structﬂre - Organization
Attitude - Value Internalization
Knowledge - Understanding : | W&

'Ro1e - Behavior

Concern w1th any one of these dimensions to the exclusion of the
“others can result in a "false clarity"” (Fu]]an, 1980, p. 3). A case’
in p01nt was the study conducted by the National Advisory Committee on
Mathemat1ca1 Education (NACOME, 1975) as to whether the adoption of the
new math" program in the schools had in fact changed the teachers’

understanding of the new concepts and to whether the teachers had actu-

ally modified their teaching behavior consistent with these new concepts.

Fullan (1989)-réports a number of studies (Robinson, 1978; Leithwood',

1978; Weatherly and Lipsky, 1977) which all reveal a number of imple-
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mentation projects not cons1der1ng one or more of the aforementioned

dimensions.

Reeognitfon of this mu]ti—dimensionality of imb]ementation has
considerable bearing on the strategy or process which the implementor
chooses. Fullan’and Pomfret (1977) iu_rtify two approaches which
researchers in the field of implementation ha - ttempted to utilize.
These are the "fidelity" or relatively struccured approach and the

"mutually adaptive" or re]at1ve]y unstructured approach.

The fide]ity model, perhaps more consistent with Targer
imp]ementatien projects, concerns itself with the identification of
‘obje tives, 96315, and plans of action; and the subsequent evaluation
of the degree of iﬁp]ementatibn with respect to how much actual use
corresponds to intended use. (Fullan and Pomfret, 1977). Central to '

this model is the notion of a'priority specification of the plan of

"1mp]ementat1on, which will be seen later as one of its maJor detractions.

Also cons1stent w1th this approach is the 1mp11c1t requ1rement to
1dent1fy,as c]ear]y as possible, ,joutcome measures for the _ggrgg_of im-
plementation. Hall (1974) and Hall. and Loucks (1976) have shown that
"individual users reflect d1fferent levels of use or degrees of
1mp1ementat1on vis-a-vis an 1nnovatlon, and may go through different
levels over time as they develop the ability to use the 1nnovat1on "
(Fu]]an and Pomfret, 1977, p. 355). (They have categorized these

levels as follows:

Non-Use
Orientation
.Preparation

Mechanieal'Use
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Routine Use
Refinement
Integration

Renewal

These have been validated by Lgucks and Hall (1979); Heck (]979);>Réidy
and Hord (1979) in a variety of implementation programs. As Fullan (1980)
indiéates "The basic_approach is the sameb- defining in advance the
criteria or'indigatoré of each of the levels which are in turn agéessgd

for each individual user (teacher) at any given point in time." (p. 6€).

Considering that implement: .- is both mu]tidimensiona] and
mu]ti]eve]edbled to their combination by Leithwood and Montgomery (1978).
Using an adaptation of Hall's focused interview, these researchefs
attempted to measure levels of use for each of the dimensions of imple-
mentation. As a reéult of extensive evidencé‘collected by Berman and
| McLaughlin (1976) kevea]ing téaéher adaptation of simi]ar curricular
_programs, Hall and Loucks (1978) suggest teachers-or schoo]s may have

1nnovat1on conf1gurat1ons" wh1ch are rad1ca1]y d1fferent. Perhaps the
most important to th1s research are the not1ons ‘that 1mp1ementat1on is

a process and as such is deve]opmenta] over time, and that within a set

of users therg_may be'variations in the levels or degrees of utiliza-

tion!

As a resu]t of studies of 293 federally sponsored 1mp]ementat1on
programs, the Rand Change Agent Study also revea]ed that most users
_work ‘out their own spec1f1c adaptations. As Fu]]an (1980) states "In
referr1ng to certain types of innovations in c]assroom organ1z$;1on
(e.g. open classrooms, new teaching techn1ques) McLaugh]1n (]976 p.

340) states that ' 1nnovat1ons of th1s type cannot be spec1f1ed or .
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packaged in advance...the very nature of these projects requires that

implementation be a‘mutua11y adaptive [my emphasié] process between the
user and fhe fnétitﬁtiona] setting.'“ (p; 11); Theée authors, Berman. 7
and M;Laugh]in (1976) also indicate that‘thevextensity of the mutual
adaptation is proportional to the change tomplexity. Clearly then in
complex innovations, the initial specificity of imb]ementation
objectives is exceedingly difficult and may also have ]%tt]e validity.
Freudentha]‘(1978) supports thgs view indicating that operational
objectives be "derived a posteriori, where subject métter and method
are continuously adapted to experience." (p. 67). E]]iot.and Adelman
(1974) make a case for a co]]aborat1ve re]at10nsh1p of the 1mp]ementor
and the 1mp]ementee, working together to develop methodé of integration.
"This model is consisfént'with theAviews‘of‘Sténhouse (1975), that
research in.educgtion be "school basedﬁpr_inJSitu.“r Imb1ementation,in
this perspective can be-seen tobbe a process iﬁ which the needs of both
thévimplementor ahd the implementee are clarified and adapted.

Freudenthal (1978) perhaps expresses this model most eloguently:-

Innovation, in order to be a learning process, should be more
flexible, as the “experiences and judgements which lead to
programn1ng only emerge and condense within the learning . .
process; since there are no guides and helmsmen from outside,
~the learning process must be guided and steered from 1ns1de

(p. 66).

If we can assume these imp]ementaiidn strategies, the f?de]ity
and the mutUa]]y"adaptive approaches represent both extrgmes of the
: imp]ementafion continuum, then‘there may inst a midd]e ground where
integrétion of the attributes of both of these approaches can_occur..
The sgructured approach has fhe advantage of'attempting to c1arifyrthe :
ihtended goals, which should decreaée initial teacher confusion, but:

the adaptive model might Be e;pecially effective in dealing with the
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complex teaching behaviors which might have to be a]te;ed as the plan
deveTops. fhe structural approach recognizes the variance of

implementation outcomes whi]e'theAadébtfve approach offérs sdpport gggigg: ~
the process thus allowing the teachers an opportunity to formu]ate”theip///ﬁ ,
. own adaptations.‘ In a rather simplistic sense the f%ﬁe]ity model can be
'associated'wifh.a product centered approacﬁ Whi]e the mutually adaptive

model can be Tikened to a procéss orientation.

' That implementation in education is a complex field is made
evident by the fact that recognition of multi-dimensionality, multi-
levels of utilization, and broad stratégies are not sufficient to
characterize the complete domain. Consideration must also be given to

- implementation methodologies.
* }-S

Implementation Methodologies

_ Gross, Giacduinta and Bernstein (1971) in their studies of the
"Teacher as a-Catalyst" found that the majority;bf ‘their teachers were
unable to specify the critica]}properties of their innovation. Fu]lan
(1980) reports I-'»conf:i;sion, anxiety and lack of change due to bfbb]ems
‘of Qenera] and vague goals have beeh found in almost every study of

major educatidnél»;hange." (p. 23). MéLaugh]in and Marsh (1978) have
identified the need of plans for explicitness in order that conceptual

clarity be developed. They contend:

Conceptual clarity may be fostered - but cannot e assured -
by specific goal statements or by the use of packaged
materials or by lectures from outside consultants. The con-
ceptual clarity critical to project success and continuation ‘
-must be achieved during [my emphasis] the process of imple-
' Tentat;on it cannot be "given' to staff at the outset.
p. 80).
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“‘These same authors also proportionally fe]ate the quality of assistance
in successful brojects to the utilization of practical skills to develop
the underlying philosophy or conceptions of the[innovation. \The afore-
mentibned research reveals the peed for implementation programs of
sustained in-service which is oﬁgoing. continudus, and;inc]udihg a
"comprehensive plan which addresses the main factors iike]y to affect
the outcomes of the in-service program." (Fullan, 1979, p. 13). Joyce
(1979) reports that successful in-service must contain'alj five of the
fo]]owing‘- theory, dehonstrétion, practice, feedback, and coaching. |
?h%s work cofroborates the research of Loucks and Hall (1979) which
identifies "stages of concern" ranging from lack of awarenéss, through
informatibnal,'to personal, management, 6Utcome{ Eo]]abdratibn, and
refocusing. That is, at.different stages of the imp]émehtat?on proceés,
teachers will exhihit ¢ifferent needs and concerns and tﬁe in-ser?ice

=

‘ .
strategies utilized must be consistent with these.

Fullan (1979b) also identifies nine additional factors which

have a bearing on the degree of 1mplementat16n success. These are:

f

1. pre-history - teacher§.posifivé or negative experiences -
with otherriﬁg?;mentationbprojects*

2. distinctions between role and contenflchanges

3: a process for clarity of project goals and the means. to

these goals '

in-service training linked to the implementation needs

. aregulfr meetings - : | |

local materials availability and adaptation

. adequate amounts of time for the implementation

W N O o

a plan of action (time]ﬁne)
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9. administrative support‘(district and school).

Perhaps thg_most striking consistency of extensive reviews of
imp]emengation projecté, is the recognition of the difficulty for .
teachers to modify their teaching behavior consistent with the inhova~
. tion. TheQE role Changes'seem tO‘fequire an environment within which
individuals are "coached énd supported." J(_oyc?and Showers (1980)

indicate that any role change involves an initial period of inefficiency

as the ﬁew behavior is integrated into the teacher's total pédagogic
style. ‘Fui1an (1979b).éxpresses this reduirement most succinctly:
"Effective in-servicé prbgrams do invoTve an ongoing process in which
people learn collaboratively and cumulatively by interacting with peers
'~ and othef resource personnel, focusing on:barticu1ar problems and
necessary cohceptions'and ski]]s of those involved in the setting.”

(p. 19). | | |
'EffectiVe imp]émentation programs can be seen to involve
organizat%onaj features (fegu]ar, ongqfng,:tiheTined,'in-service, etc.)
learning theories (theory, demonstrationl practité; etc.) and socié]-
ization processes (co]iaboration, coaching,-intgraction, etc.); A1l
three elements must be present in order that in-service. becomes an

effective vehicle for change, éspecia]]y teacher 6_é "hEAQe.

*

I
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ECOLOGICAL RESEARCH AND IMPLEMENTATION EVALUATION

"Qur resegrches cannot be restricted to the laboratory; for the
most part, they must beﬂéarrféd out in real-life educational settings...
the scienpific study of sets of refations as they affect learning con~
stitutes the ecology of edun;tion....the strategy of choice fornin~ ~
vestigating person-environment and environment-environment relations is
the ecological expériment." (Bronfenbrenner, 1976, p. 5). In this
passage, Bronfenbrenner advocates a rather radical departure from the
classical scientifjc research paradigm. The rationale for this assertion

is perhaps reflected in the following statements:

In anlattempt to apnear scientific, educational researchers
have accepted an antiquated vision of simple cause and
_effect linked to primitive classification and sophisticated
~statistical techniques. (Higginson, 1977, p. 50).
and
_ Given the complexity of educational problems and educational
~ practice, it is no wonder that education has turned to
science for guidance. In the early years of doing this, the
“major emphasis was on measurement and experiment. The pay-

. off from-this effort has generally been less than had been
hoped for. (Davis and McKnight, 1979, p. 8). :

These statements have in faét an_epistémicfcommonpiace.' In order-for

- edupationa] reséarch to appear "scientific," research in the field has~
genera11y foCusedLupqn de]imiting.the independent and dependent
variables of the experiment. In some cases this approach ha; run the
risk of experimental disthtipn. Underlying_this approach isrthe |
implicit assumption that a summation of these cause and effect parts’
will equate to a "holistic" view of the educational domain. Bateson’
(1972, 1979) would argue passionafely that the fallacy of this épproaqh‘
lies in the failure af'these researchers to recognize the difference

~_between.physical and sociopsychological variables. He'wbu]d contend
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that human learning, and for that matter all educative experience is

constructed out.of contexts or sets of contexts. Advocation of -

simplistic cag!e,a?deffect relationships in stimulus-response experi-
ments, Qith a humah subject, may eventually prer to be meaningless,

due to confusion of levels of context or "1ogica1.types" (Bate§on, 1972,
pp. 279-308). Bronfenbrenner clarifies this issue in the fol]bwing

manner:

; The difference lies not only in the requirement of a real-
Tife setting, but in the nature of the underlying research .
model. In the classical psychological experiment, ante-
cedent and consequent conditions are couched in terms of
variables that are conceived as linear, additive, and
distinct from each other." (p. 6). )

If the ecological experiment, in order to’be meaningful, must preserve
the integrity of the setting and also reconcile the fact of a complex +
'ihterp1ay of re]ationships;\then what role, if any,.can science play in
illuminating the determinants of the educational milieu? Davis and

McKnight respond to this question in the following manner: ™
- ! _ S
More recently, a more sophisticated analysis has been made
of wiat 'science' has meant in the cases of physics,
astrinomy, chemistry, biology, medicine, and other hard
sciences. In these areas, the pay-off from science has been
very great indeed. What has become clear is that, important
though measurement and experiment can be in science, a very
large share of the effort - indeed, the. larger part of it -
must go into description and to the development of appropriate
conceptualizations. (p. 9). :

>

Two rather’wé]] recognized examples from the histo}y of natural
scientific deve]opment corrobdrate this view. In the medieval |
alchemist's pursuit of a reaction to produce gold, there séeﬁed no end

" to the variations in color, taste, hardness; etc. of the substances
broduced. Today thejr difficulties can be seen as the appiication of

inappropriate descriptors. By the middle’of the seventéenth ce;tury

9.
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Robert Boyle (1627-1691) had observed that some kinds of matter
resisted decomposition while other kinds did not. He called the former
elements. Subsequent]y_dohn Dalton (1766-1844) bui]dingnon this
elemental observation, proposed a theoreEjﬁa] explanation for these
descriptions called the "Atomic Theory’of Matter" which earned him the

. ! ) 4
honor of The Founder of Modern Chemistry.

\ ' .
The development of the kinetic theory and its present power of -~

exp]anation is another case in point. Observations by gumford of

~ enormous heat generat1on, wh11e«he was cannon bor1ng, led to the

speculation that a]] substances must contain an apparently unTimited
amount of "caloric" or capacity fornheat.! This "calpric" notion, while

useful in a number of ways, did not*bresent much exp]anatibﬁhl-power

| about a theory of matter. It was not until 1827 that Robert Brown

noticed that small particles suspended in a 1iquid had an irregular

motion, that increased when heated. 'This'obserVation hinted 1t was -

motion inside matter, not some indefinable "caloric" which could account

for Rumford's observations.

Davis and McKnight‘(1979) connect these historical anecdotes
by stating “Nd ta§k is more impor;ant than the task of conceptualizing
aspects of reality. Yet.someﬁow this task has Eeen neglected iq
education's early attempts to make use of science." (p. 16). Ffom this
perspective the role of the ecological experiment can be seen to be one

of discovery~of identification of the functional relationships within

the setting and not hypothesis testing. This discovery process can occur O

as a result of the magnification of re]ationships when attémpts are made
to modlfy aspects of the environment (Bronfenbrenner, 1976). Sarason

(1971) puts the prob]em in the fo]]owung context



There is‘a surprising degree of similarity in.the thinking
of the outsider who wants to change the schools and the
insider who has a similar goal: both the 1ns1der and the -
outsider show an amazing degree of ignorance about the
culture of the school, and (equally as fatefu]) ‘both seem
to have no theory of the change process. (p. 2).

The focus of this research then is to design an implementation strategy

consistent with the at present capabilities of the microcomputer in

order to reveal as clearly as possible the forces and systems which are

determinant in educational change.

(o8

Ecological Researcn.Eva1uation

The’inadeqoacy of appropriate descriptors was seen to!be one
of the major deterrents to the development of the atomic and kinetic
theories. A simfiar deficiency most 1ikely exists in the utilization
of descriptions concerning the extensify of the imp1emencation.
Traditionally, efforts in'currico]um,imp]ementation'have focused on
student outcomes ;s.the dependentvvariab1e to the exclusion of ‘other

possibly more ya]uabTe data. <Bermanqénd McLaughlin (1976), also

reported in Fullan (1979a), assert:

Although student outcomes might be the ultimate indicator
of the effectiveness of an innovation....projects must go
through the complex and uncertain process of implementation
before they can affect students, it makes sense to put first.
things first and to measure the effectiveness of 1mp]ementa~
tion before examining potential student impacts. (p. 350).

The fidelity approach, with its concern for the comparison of intended
“and actual outcomes with teachers, in combination with Hall's "levels
of use“'can to some extent illuminate the degree of imp]ementation.
-Since variations of use also exist-for each of the dimensions of
imolementation, the “"stages of concern" (Loucks and Hall, 1979) cén"

_indicate the kinds of coricern held by different teachers atloerioiﬁL

C g
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stages in the implementation process. Perhaps most importantly, these

indiéators can assist in revealing the obstacles and effectiveness of
the imp]emenfation strategy. Within the "mutually adaptive" péradigm
there is the recognition fhat the process may uncover more fundamehta1
relations. Through the use of multiple methodoiogies (participant
.observatibn, interviews, background ;nﬁlysis, questionnaires, and
phenomenological - teacher self-assessment), the intentjon is to
“portray, illuminate or otherwfse help explain the comp]exities‘of

what is happening." (Fullan, ]979a,'p. 26).

) - .
The difficulty of this approach is the "qualitativeness" of

the variables in relation to those of the fidé]ity model, but its

advantage is the.close connection the data-has with the situation.

wy!

Fullan (1979a) in his analysis of the evaluator role in contemporéhy

imp]ementatioﬁ reveals the incredible compiexity that must exist.

...the evaluator should possess the following types of
knowledge and skills: a sophisticated understanding of the
complexities in the philosophies and purposés of evaluation
(House, 1976, and 1977); an ability to conceptualize and
understand the process of change - the interrelationships
between project development, strategies for- change, 'varia-
“tions in implementation and student outcomes; skill in
“designing, carrying out, and interrelating multiple evalu-
ation methodo]ogies.simultaneously - ethnography, partici- .,
pant observation, interviewing, documentary analysis, ‘
questionnaires, testing; social and interpersonal skill-.
in establishing rapport and maintaining effective inter
action on a continuous basis with various groups affected
by the program being evaluated - sponsors, administrators,
teachers, etc.; political and interpretative skills in
feeding back or delivering the results of the evaluation.
(pp. 31-32). - ' .

This is indeed a formidable task!

ig,

K
GG
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CHAPTER III

DESIGN FOR THE STUDY
INTRODUCTION

This chapter will focus on the description of the-sample,

delineation of the project goals, description of the project strategies,
- j : : :
plans for implementation and the sessional developments, monitoring

instruments and the project evaluation procedUres,.and finally analysis

of the data.

THE SAMPLE

The sample for -the project inc]uded six full time teacher
" volunteers, a portion of their students, and the principal from a junior

high school within the Edmonton Public School System.

The junior high school was selected in preference to other
educational levels for a number of reasons. The major reasons being,

thag at present absence of extensive utilization of this technology at

~this 1e;;}, and the somewhat pressing need fof exploring ways of N '

improving the iﬁstructiona] repertoire of these teachers.

The principaT of one junior high school was contacted in late

1979 (see Appendix A) with the request to propose the project to his

staff. As a result of this meeting six teachers (three Méthemétiéé;<"§;

two Science and one Industrial Arts) expressed an interest in the

project and a decision for a first meeting was finalized.

¢

f
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PROJECT GOALS

The prdject goé]s which follow are considered pertinent to the

deve]opment‘bf mﬁcrocomputer utilization by the teachers within their

classrooms. An implicit asgumption underlying this project approach to
microcomputer employment, is the need to iﬁ§ti] a_sense of "confidence”
in the teachers concerning the operation of the/;icrocomputer. The
vehicle to this gpa] was assuhed to involve the development of a
fundamental grégp of the microcomputer's capabilities and limitations.
Thus, it was necessary for the teacherS to learn, at a ﬁinimé] ]eve];

o a prqgrmnning1anguage (BASIC) ahd_integrate this knowledge with the

construction of microcomputer courseware in specific application areas.

\\ - .
The goals of the project can be trichotomized into the follow-

i

'ing three stages:

-

Preimplementation or In-service Stage 3
Teacher recognition ofrcomputational de?e]obmqnts and

education's responsibilities within this domain.

C .
Teacher identification of the application areas in which
the microcomputer has shown educational promise.
Teacher acquired knowledge concerning the operation of
- the microcomputer.
Teather acquired knowledge concerning programﬁing the
microcomputer in the BASIC computer language.
Teacher retognition of the microcomputer's cababifﬁtiés
and limitations.: . '

44.
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Teacher integration of the microcomputer's capabilities
within educational application area.

Teacher construction of a microcomputer program within

this application area.

Implementation Stage

Teacher experimentation in the classroom with the micro-

- computer application.

Teacher feedback and revision of the program on the basis

-of experience gained from the initial classroom trials.

Teacher optimization of the microcomputer application

and the methods of classroom utilization.

Summative Evaluation Stage

Summative reflection of the application efficacy and

. suggestions for continued impfovement,A -

‘Summative assessment of the project and suggestiohs for

improvement.

45.
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PROJECT STRATEGIES

In order to maintain contextual validity, all the project in-
services and:experimentqtion were planned to take place within the
school environment. Since meeting times for the whole group were
difficult to find during school hourS, the project in-services Were

tentatively scheduled during the noon hours.

In-service Settings ,

Recognition that this kind of implementation project/be "school--
based" may not be entirely sufficient. The creation ofvan environment
in which the teachers could learn and grow Was also required. In order
to create this environment an "adaptive" model of implementation was
utilized. This model presupposes that the teachers we;é able to select
and develop their own areas of interest within the microcomputer domain. -
:A second and perhaps_most important aspect of the éetting was a,
recognitibn of the informational reciprocity.nécessary betwéen the
consu]tant qnd the teachers. Mu;ua]'interaction and collaboration
between thé teaéhers.was also encouraged as a recognition of the power-

ful social dynamics of the group in-the change process.

Participant Roles

Recognition of retfproqity of thé teacher-consultant relations
did‘hot necessarily meaﬁ the roles of these two groups were isdmorpﬁic. .
The roles of the teachiers and the consultant were conceived as different,
‘but complementary. - - | o X .
The con§h]tant.role included acting aé an initial program plan-
ner in establishing thévimp1ementatioﬁ qrganizationa]-structure, assist-
‘ing in the collection and preparation of various resoﬁrce supporis,

9]
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coaching and guiding the individual teachers in their app]ication
. areas, offering feedback on the projects deve]opment,AandAdeveToping

and administering the final evaluation instruments.

The teacher role .included 1earnind the micrécomputer's
operation and a programmihg language (BASIC), se]écting an area for
pdténtia] microcomputer app]icétion within their c]asScobm, developing
the courseware material, planning for c]assfdom experimentation,
“reporting to the group on fhe classroom operation, and assisting in

the coiieétive identification of developmental difficulties.

Resource SUpports
' {

"
-

The f 110wihg resources were utilized at various stages of ‘the

project:

1. An "APPLE II plus" microcomputer with 48 K RAM and a

"floppy disc" peripheral memory was supplied by the
Edmonton Public School Board.

2. Abp]esoft Tutorial and Programming Manuals for explana-
tion of the micrdcomputer'svoperation and programming

flanguage.

-3, Sample programs from "The Basic Workbook" to assist

- the teachers in developing programming techniques.

<

4. Selected readings,onvthe“potentiai areas of microcomputer

application within education.
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PLANNING FOR THE IMPLEMENTATION

- Integrating the project goa]s gnd strategies jnto a-coherent
structure; consistent with the developmental character of the project,
was considered the next phase. The project can thus be conceptualized -

-

as proceeding through the following stages.

Orientation, Awareness, and Establishing a Relationship N

!

In the incipient bhase of development it was considefed
necessary to provide the teacﬁers with a number of ?advance organizers"
'with fespect td the project. Specifically these were a delineation

of the broad aims and objectives of the project focuéing on the
‘uniqueness of the miérocomputer at this stage of‘its deVelopment; the
potential incentives and impediments fbr the teachers involved in a
project of thisvtype, and fina]Ty, and perhaps most ihportant]y, CQQ}
sideratioh of the "uniqueness" of the adaptive, in-situ, feacher—based

- implementation model in comparison to previous implementation designs.

Microcomputer Applications and Imp]émentatioh

A more detailed understanding of the pofentia1‘areas of

" educational microcomputer dpplicétion Wa§ conéfdered as a next stage |
in the development of thecprdject. Once esﬁéb]ishiné a range of
_potential app]iéations, fhe next area‘of concgfn was how theée applica-
tionsvhight'be developed. The teacher deve]oped coufseware que] was
presented as a plausible so]dtion strategy to the at present scarcity
ofAmicroqomputer courseware: for direct application in the juniof high
school. Resdurce supports fdr fhis approach, tjme]inestor developing
" the abp]ications, ;olesvané responsibilities of the consultant and

the teachgrs, aanmopitoring and eva1uati?n'concerns’would éon;lude

. @
the introduction to this approach.



Demonstration, SkilTs Development, and Courseware Construction

This stage involved the development of teacher know]edge and

skills in the areas of microcomputer operat1on and programm1ng

Through the deve]opment of microcomputer competency in these areas
(app11cat1on areas of m1crocomputer utilization within the classroom
and microcomputer capab1]1t1es) the teachers were to choose applica-
tion areas for courseware deve]opment, Recognition of the hetero-
geneity of individual capabilities and application complexities at
this stage obviated varying degrees of consultative asSistance,

guidance, and support.

Classroom_ Implementation, Experimentation, and Feedback‘

The teacher developed courseware could then be employed within -

the clasgroom setting. Of concern at this stage would be the diffi-

/

culties of operating the microcomputer within the classroom environ-

"ment, the validity of the instructione] assumptions imb]icit in the

courseware constructidn,'and the reactions of the students to the

presence of the microcomputer in the classroom. On the basis of

‘observations of the respective applications the teachers and the con-

su]tan:éj?uTa\Qﬁgin to reflect on'areas requiring improvement.
Coursewre Revision and Reapplication = '

'This‘stage reflects the cyclical natqke of this project. On
the basis. of the classroom Observations and reflections, the micro--

computer courseware was to be revised and reapplied within the

classroom.
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Summatiwe Evaluation -,

Assessment of the various application areas, focusing on the

discrepancy between the intended and actual outcomes, was considered

appropriate at this stage. Since the teachers would have been B
intimately involved with the-development and imp]emehtation stages of
the project, their percéptions of the determinant factors influencing
the microcomputer's utilization within the classroom were considered

to be valid and of great importance. ;o

PROGRAM DESIGN

Table 1 nep?esents a more explicit delineation of the generic
plans for impTementation.: Session ] was conceptualized as to occur in
De;ember 197§‘and the brpjécf was tb be completed by June 1980. .This
plan should not be intefpreted as a rigid and fixed schedu]e of future
‘events, but as aAtentaﬁive~outiine which could be adapted as the needs

- of the'teachers and the setting begin to assert themselves.
- Table T

A PREIMPLEMENTATION SESSIONAL OUTLINE RN

SESSION 1 - An introduction to the m1crocomputer and estab11sh1ng a
- relationship. : , : '

Concerned with:
.~ consultant background and interest
h1stor1ca1 developments -in computing : -

potentia] areas of educat1ona1 m1crocomputer
" .. application 4

project incentives and impediments

uniqueness of the implementation model




A teacher decision to continue or not to continue their involvement in

&

the project: A decision to continue would carry the expectation to

. remain with the project until completion.

SESSION II - Project needs and teacher concerns.

Concerned with:

fRlRS, demonstration of the "APPLE" microcomputer

mplicationse »
'

¥ role descriptions of the participants in the
" teachff-based courseware construction model

. a.i;f;1  ; prTﬁcation of the potential microcomputer
¥

resource supports
‘a tentative future sessional outline
project evaluation instruments L

v

scheduling of individual microcomputer usage

" INDIVIDUAL MICROCOMPUTER USAGE

tor Each téacher working individually on the microcomputer to

learn its operation and BASIC language.

» INTERVIEW i _
| EachIOf the teachers would be interviewed individually to
'detennine their: o ‘

concerns and need§ a; that point

areas of interest and potential application
- choices St _ .

additional respurce support requirements

SESSION III - Development of a curricular plan.

. | - Concerned with: . | .
» . Y- ' . \‘ ., .
© teagher presentation of their individual appli-

_ ¢ation decisions
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‘ organ1zat10na1 requirements (future sessions,
microcomputer schedu11ng programming assist-.
ance) 0

planning for specific microcomputer applica-
tions

)

INDIVIDUAL ASSISTANCE
Concerned with:
development of specific courseware

planning for classroom application «

CLASSROOM .EXPERIMENTATION

INTERVIEW 2
Individual interviews focusing on the teachérs' peréeptidns .

of the classroom experience.

SESSION IV - Group feedback of the teachers' classroom experiences.

’

Concerned w1th

reports to the group of the teachers' and con-
sultant's observations . :

collective suggestions for improvement of the,
app11cat1ons

reschedu11ng

ADDITIONAL INDIVIDUAL ASSISTANCE FOR REVISION AND CLASSROOM EXPERIMENTA-
TION

SESSION V . - Additional feedback, refﬁection, and evaluation.
Concerned with: ' ‘
-feappraisa1 of the classroom applications
~ future revisions and extensions of the project

summative perceptions and conclusions of the
‘teachers “ .

& . ' ’
apﬁ?ication of the final evaluation instruments
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Observation

-

MONITORING INSTRUMENTATION

Audio Tape Recordihg

During all the in-service sessions and the interviews a
cassette audio tape recorder was used to document the participants'
conversations. The tapes were transcribed to provide a written record

of the verbal communications (see Appendices B and C). Much of the

" data for Chapter IV was obtained ﬁrom’these sources.

Al

Interviews

Each of the teachers remaining in the project were interviewed

on two occasions. The first interview was to determine the potential

[

areas -:of teacher interest and the problems they encountered in using

e

the‘microcomputer The second interview was more concenhed with the
teachers' perceptions of the emp]oyment of the m1crocomputer within
their classrooms (see Append1x C). %oﬁh interviews typically lasted
approximately ffrom 30 to 45 minutes. in eddition, the principal wao
interviewed 4{ftheinte?view 2 stage to determine his perceptions of

the'project.

During the in-service sessions the researcher "attempted" to
also observe the reactions of the teachers at the various stages of
the prOJect This proved to be exceed1ng]y difficult as considerable
focus and energy is required to co-ordinate and present the sessions.
On sess1ons two and three an 1ndependent observer was used to

corroboraeeeghe researcher sopercept1ons Informal observations were

‘made throughout the proaect during almost weekly visits ta the schoo1
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In add1t1on the classroom operat1on of the microcomputer was observed

18

to cross-validate the percept1ons of the teachers.

'vPost-Projgct Questionnaire

This instrument invo]ved‘rather extensive development. The -
teachers were asked to respond to 93 questions focUsing‘cn their
background .experience, their observations of the efficacy of the

microcomputer in their classrooms, their assessment of the project,
'their asseSsment of the student perceptions, fheir ideas for future L
~microcomputer usage, etc. vThe students involved in the project Qere
also given a 30 item questlonna1re to assess their perceptwons of
the m1crocomputer " The principal of the schoo] was also asked to
|

respond to an abbreviated form of the teacher questionnaire. See

Append1x D for a complete 1isting of these instruments.

A=

A MEASURE OF PROJECT EXTENSITY

Hai] and Loucks (1976) have identified eight "levels of use"
.(n0n~use, or1entat1on, preparat1on mechanical use, rout1ne use,
vref1nement, integration, and renewa]) which have to be used as a
measure of the extensity of an 1mp1ementat1on program. These ‘same
authors in 1979 identified seven "stages of concern" (lack of aware-
ness, 1nformat1ona1, personal management outcome, co]]aborat1o;, and
refocusing) which teachers exhibit at different gtages of the
implementation process. Joyce" (1979) 1dent1f1es five stages (aware-
~d“ness, conceptual control, skllls &bve]opment app]wcat1on and
repertoire) of 1mp1ementat1on concern reflect1ng the deve]opmenta]
character of the process ) Joyce and Showers (1%80) focus on three
stages (awareness,s pr1nc1ples, skﬂ'ls and prob?m so]vmg act1v1t1es)

|
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s 0B, App1ication AssesSment

R
R a Y .
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necessary for imp]eméntatigg. In order to obtain a more reliable

measure reflecting the idio¥yncracies of microcomputer implementation,

the researcher has integrated and modified these scales into the, .
. . .

o

w

Phases of Development

1. .Informationa] Awareness
0 -
'This phase reflects the goals, aims, and objectives of the

‘project also including recogn1t1on of potential areas of

S0 o>

m1crocomputer application and teacher incentives. .

2. Skills Development

Spec1f1ca11y teacher competenceﬂsn m1crocomputer operat1on

R

and progyamming (1earn1ng the BASIC language

3. Conceptdal Control

Th1s phase ref]ects a recogn1t1on of microcomputer

pr1nc1p1es of operat1on,Asé1§ct1on of an app]1cat1on for

oy

exper1mentat1on, and courseware construction.

4._'Cléssroom,Enactment . o

4.
-8 G

- Specnf1ca11y the utilization of the prepanéﬁ courseware

Loy,
BN

" S“within a c1assroom sett1ng

A

7

AR

.

Indlvidual and group ref]ectlgn and eva]uat1oh of the

3% -

classroom experience. ey
L .

s ' :_

o



6. Refinement - Revision - Reapplication

Consistent with this model of implementation, on the
basis of the assessment of the first cla sroom
L exper1qnce, the ,application would be modified and

j‘,vrgtr1ed~watbln the c]assroomgt

Instruct1ona1 Integration and Inst1tut1ona11zat1on

2
A
7.
Y SR -~ ' N,

~7 . ) . . 8 .
..0On_the basis of the ear11er experiencey ‘the micro-

f‘f ﬁoﬁbuter would be added td the teacher's instructiona]

i ‘repertoire and the schoo] s operat1on ,
. / 7

’»"’" . ;
o4 PR

8. Parad1gmat1c Sh1ft

Th1s phase represents a modification of the teacher's

) ; 5 N
basic approach to instruction. An example might be a .

transformation from a skills oriented drill and

' pract -e orientation to utilization of%the micro-

‘ COmputer‘in a.highero1eve] problem solving approéch.

G
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ANALYSIS OF THE DATA

: The 1nformat10r obtamed from the prev1ous]y descr1be¢;ﬁﬁstru—‘
ments will be used on two levels. First, the 1nformat10n‘ éﬂ_?}
utilized to portray o descrlbe the Qrocess of 1mp1emen the micro-
.computer 1nto_the school env1ronment. This portrayal of the change |
process is valuable in another sense. Recognition that the pre- : "-“’ S
1mp]ementat1on plan is to be "adaptlve" implies the'existence of force51;’~¥€!ﬁ'\
or factors which-have a determinant 1nf1uence on the deve]opment of , ) %\,
the prOJect In a Batesonian sense; these factors are “about" the | |

~J

'pro,]ect and as such represent a h1gher 1eve1 of abstractjon -The '

% ' {

d1scover@of these factors is deemed essent1a1 to the deve]opment of

: e
further research of a more "traditional” nature . v, ’



CHAPTER IV -

RESULTS OF THE STUDY

INTRODUCT ION

Chapter III iﬁvo]ved coqsidefab]e discussion of the pre-
1mp]ementétfon p]annihg and the intended imp}ementation activities.
The focus df-this’chaptervwi1] be tﬂreefold First; it is neceséary
to descrlbe the Qrocess of the actual 1mp1ementat1on pay1ng part1cu]ar
attent1on to- the~teacher concerns at the various stages of the - prOJect
It is hoped ‘that this format will portray the deve]omentpi character of
the change process, which simple ana]ys1s of the input andgoutput w111

npt reveal. Second, the chapter will focus on %he domaip of deq%ée of

§ *kr\ “ aott

.impleﬁentation. The researcher will attempt to relate extensity of'fhe
prOJect to the previously def1ned "ohases of development.” Finally, the
focus of attention will center on the 1mp1emenéﬁi1on process The
kchapter w111 then close with direct transcr1pt1dﬂ'abf the teachers’

‘ f1na] percept1ons of the m1crocomputer project.

“’THE‘PROCESS‘OF IMPLEMENTATION‘

Late in 1979 the principa] of the junibr high Schooi wa§ é&n-
tacted (see Appendix A) in order to convey to him the intentions.of
the‘pfoject and a tentative schedu]e of events. He'was requested to
convey this information to the staff concerned, and to contact the
researcher.fg-indicatevthe teacheps' intéreét. ~The feachers were‘made
to undersfand at thislpﬁint that they would be able to attend the’
OrientationuPhase‘(Sesgxgn I) with no further com;itments-if they. so
wished., Thesé>procedUres were desfgned tolensﬁre-the teachers' partici-
patiqn,in the project‘WSs truly of their bwn vo]itién,‘and as such

. ¢ 58. o |
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they tru1y,represented “teacher Vo]unteers."

‘1

Session 1.
= -

Six full time teachers and‘the princjpa] agreed td meet and a
meeting was arranged for December 7, 1979 from 12:60 to 1:00 p.h;itThe C
basic aim of this first session was to explicate tbe intention of the
proposed projéct in order to’give the teachers adequate data on which to
base. their "go-no-go" de§§£anm The topicé of diécuésion were specifi-
cé]]y dirécted to the potential uniqueness of thfs project- in ten;s of
its impieméntation_paradjgﬁ. Considerable time was spent discussing /
areas of microcomputéf potential, delimitation of the courseware scope,
- teacher deve]opmént of the materials, and classroom expérimenta;ipn. |
The teacher'concerns at this stage are interesting no% only for their"

pérceptiveness, but also for their'persistence throughout the project:

Tfe following are brief excerpts of teacher comments at this point:

!

Programming. P .
T-5 . My brother-in-law has one of these outfits (a

microcomputer) and he has been spending weeks trying
to get a program going, so he can play games. He has
no background in computing science at all, and. just
i for a layman to come in and buy the equipment and say
“ we were.going to embark on programming a drill and
. practice program --it takes a lot of time - and prework.
+.“You know to- get the thing going, just to be.able get

L ' . . something on and then to work out all the bugs - %his
SR is a pretty substantial task. :
a '/--A*. . ’ L '
ctasgoon Operation.
T ‘(:,_ T ‘

. T-3 --ﬁ%%'}ou:haveﬂfhe one unit, which means it is only
- opera ed,bngné‘student and if you have a class
' -learnin ;pow to program, you will have quite a back-

.- ", 10og omst¥€ machine.

9]



Educational Application

o B ) ) - 7 \_/ ‘.Lfa,'.,‘c‘
7-3  Could you define computer literacy? = =~ » Q
Pre-History
T-3 One of the magnificent failures of bringingv

computers into the schools was in the area of Industrial

Arts. Unfortunately technology wasn't up to us - we had
to use (computer) simulators which caused its downfall.

Subsequent to this session, the teachers were given the
opportunity to dgcide on project continuance or pot.‘ It was stipulated,
" though, that continuance.of the'pr&}ect would imply partjcipation fqr
its duration: .On this basis all but one teacher decfded to-tontinué

with -the project.

On this basis an "APPLE" microcomputer was obtained on loan from
the Edmonton Public School Board and a date was set for the second

session.

, ‘;{_ o .
_gu A

)
Tws -

.Session 11

- On Februdry 18, 1980 from 11:45 to 1:00 pim. the second session
of ihébproject took place. The béﬁic purpoge.of this session was to
_démonstrate the operatibn of the hicrbcompdtér in ordervthét teachers
Qere able to learn on fheir own. Since each teacher's schedule was
‘rather,fulltduringtthe.day, it was suggested thatvthe teachers téké the igi-
micrdcoh;ﬁfer‘hqpe to learn its oberafion and some fundamental "BASIC"
*progﬁamming. Addi§10n§1 time wasvspént discussing'areas'of potential
apb]icatién, a’quﬁfe'séssional oﬁt]ine, tasks of the'partigipanfé, and .
.potential resé%kch f%Stfqmehfs Tsée'Appendix B). Concerns of the
'teachers focu;éd_qn the commands for_dperating }he fioppy disc opératihg

system. For example:



[

g

" Individual Operation

61.

P How many programs can you put on one disc?

T-3 Which disc do we store our programs on?

T-2 Once you start a program - you can take the disc -
out of the floppy disc unit? '
T-5 How do you unload the disc?

T-2 Say you've got that program there in the computer,
and I take my disc and put it in the disc drive.

Can I save the program on my disc?

J The teachers also made the valuable suggestion that more than one
TUTORIAL‘MANUAL would enab]é them to read aboﬁt the computer's operation
before they took {t home. It was decided fhat the échool would purchase
any additiona] manua]s required. The researcher also devoted considerable
energy attempting to explain the “mplementation apprsach as witnessed by

the following excerpts:

594‘5 .

G R My ¢ gment of th1s study is to:help you as much

as poss1ﬁ§ef'and let's discover the potential areas of
use - and some of the probiems you come across as we
try to do this.

Latpr:
‘R So I would really recommend this approach. Focus
on something small - go in and try, it - come back out

and think about it a bit - where were the bugs? - make
those modifications - go back in again and retry it.

"~ Although this area of explication may havq/beeh necessary, the

focus of the teéchers"concern at this time was c1ea61y concerned with

. the computer's. operation. : o . .

At this point it was envisioned that each teacher use the micro-

computer at. home for a period of four or five days to lTearn its

operation and some simple programming. The teachefs were to use the

TUTORIAL MANUAL, sections of "The Basic workbook,“'and sample prbgrams

(see Appendix‘E) for additional guidance. Each teacher was requesfed -

to use a "buddy” system to help set up the micrOcomputer (connect the



disc controller, T.V., etc.) for the next teacher. The consultant -
‘felt this stage of the project would take approximately one month. As

the teacher interviews conducted from March 17 to March 25, 1980 will

presently reveal, this was not the case.

Interview»l -

oy

The interviews revealed an incorrect assumption made concerning

the teachers' available time. As the following excerpt shows, the:__

~

teacheré did not have adequate time for 1earnin% during the week.

T-3°  Well I didn't take it for the week because I
knew I wouldn't work on it at all.

-

ATh]S t1me restriction thus caused further prob]ems as to its accessi-

“bility as ev1denced by the fo]]ow1ng comment :

T-2. The problem right now is not getting it often
- we're sharing it. It would be nice if a guy had

it two hours any evening. =

R Fagv)
.
a-y

At the time of the interviews another teacher had not even used the

microcomputer for the following reasons:

~ .
w

+iT5 The time element right now is crucial to me -
“%. so I told the others go ahead and book the computer
out because in April I'11 have a little more time.

The teachers though st11] felt that taking the computer home was a good

1dea as ev1denced by the following comments:

T-2 = Oh - Yes. You wouldn't have ehough time around
' the school to work on it.- :

T-3 - -~ Yes. I Tiked that. We have a color T.V. and a
bldtk and white T.V. in the family room, so I was

~ with. the rest of the family. s
<
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" Another purpose of the interview was to determine the education-

-~ al application which each of the teachers wanted tp pursue. Each of

the interviews revealed that the teachers were active]y forming ideas
for classroom experimentation. In fact, every teacher at this. stage
had decided on the area of application which was subsequently developed
for use in their;classrooms. As subsequentﬂexperience revealed, though
the.teaehers had seemingly readily determined areas of app]ication,

there existed wide variances in the complexity of these applications.

T7-5 Before the end of the year I wou]d Tike to program
up some d1ssect1on tests

“T-1 I would like to program a drill foxr the grade seven
different1ated math students in multiplication tables.

T-3° In very general terms what I would like che kids to
do is - develop a basic understanding of the computer

~itself, be able to interact with the computer, and
perhaps be able to man1pu1ate‘some information.

Although the teachers were able to select areas of educational
application with considerable ease, the'same was not true for their
deve]opment Interest1ng]y, the teachers found the operat1on of the
coﬁbuter relatively easy to 1earn, unfortunately th1s was nof#true for
computer programm1ng The following was the first teacher response

1n an 1nterv1ew, even before a quest1on had been asked:

T-2 I understand we are going over Tuesday afternoon
to try some programm1ng ~ I hope I'm more successful:

This view was corroborated by the others:

.

T-4 - This (programming) is the toughest area.

T1-2 Now the thing is programm:ng, what do you mean by
programm1ng?
T—3 I think what almost everybody is saying is - "ho one

.15 really going to be in a position to sit down and
progfam someth1ng right from scratch and get it running,

63.
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especially the fellows who have had no computer
experience.... The other problem is time - as
, programming is so time consuming.

On the bas1s of this feedback the teachers suggested and the
consu]tant agreed to hold a programm1ng session at the un1ver51ty to
assist them w1th this problem. This phase of the project is important

from two aspects. First, it was a teacher suggestion, which reinfprced

the view that”they would have influence in the direction of the. project.

 Second, this was strong support for the necessity of "adaption" during
8 .
the implementation process to satisfy project needs.

The teachers though did not feel that the time ‘and the obvious

frustration spent trying to ]earn programming on their own was»a waste.

~

A teacher commented on this point thus]y

T-3 .maybe it was 1mportant that we all got to play
with the machine, because now I can really understand
some of the things, but when we get down to this one..
I know where 1 strugg]ed with it - and then when you
talk about it I'm going to be able to relate to it
better.  So maybe playing with the mach1ne for a few
days was good.

s

Programming Session

On March 25, ,980 from 4:00 to 6:00 p.m. an extra programming
session was held Specifica11y to address the teacher identified pro-
'gramming needs. The purpose-of'the'session was not'to make sophisti-
cated _programmers of the téachers but ft was felt that a basic'knon-
]edge of programming was essent1a1 for creat1ng 3 fee]1ng of teacher
control "over“ rather than "by" .the m1crocomputer It was also felt
) th?wledge' Of'programm'ng wou]d facﬂ ftate teacher underStanding of
 the capabilities and def1cienc1es ofﬁ’he m1crocomputer medium.. The

.

fonmat for tge session can be seen in Apgghd1x B wh1ch cu]mlnated 1n

0.
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the creation of /a simple mathematics drill and discussion of how this
basic program{Aight\be sophistﬁCated. Following thfs'session, since the
teachers had selected an area of educational application, a session was

proposed to address the scheduling needs of the teachers' applicatibns.

I

Session IIT |

On Abki] 3, 1980 from 1:00 to 3:00 p.m. a meeting was convened
at the school|for this purpnset It is of interest that this'meeting‘
occurred during the spring break on the teachers' own time. This
meeting time'wesrtheir suggestion and.can be seen to be an indica”on
of their incre;sing commitment to thehproject. Since the time for.

: experimentation was rapidly disappearing, initial congaRp was centered

_on the area of a t1metab1e of future events. The- suQ' pEd outline

for these can be seen in Appendlx B.

The teachers were. also requested to convey to the group a brief

ﬁescr1pt10n of. the1r proaects The fo]]owind@is'a transcription of
their comments: 4

T Very'simply, just a program to drill them on

- whole number addition, mu]tip]ication, subtraction,
and division. As yet I haven't programmed it to the
point that they have feedback on the percent right and
so on, but {that's basically what I jntend to do -
whole numbers only. At .the moment I have five students
who would b work1ng on it. '

»
-_rr

T-4 The sam th1ng, but I would have more than five
students 1nEo]ved and the program would deal w1th in-
tegers rather than who]e numbers.
- T-3 .Computer 11teracy, as I found, is a huge area...
the idea thﬂt's going through my mind is to get a -
- select group of students to the computer and to teach
~ them-how to access the information they need, how to
! -manipulate that information, and perhaps do some very
: simple’ progr 1ing just so they can understand what a

éomputer is, what 1t can do and what it can't do
C ) .a&\q .

“"
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T-2 Elementary drill in chemical symbols and/or valences
- to start with, but I was hoping to get to something
where 1 could also challenge some of the brighfer ones.

Since the last teacher was absent from this meeting, his application was

expressed by the researcher.

. T-5 ° This teacher wants to work on an application in
grade seven s¢ience. He-has kids going through various
labs on dissection. Since they end at different times,
he wants to test them with the computer.

‘Location of the microcomputer in the school, the selection of a co-

ordinator, and weekly microcomputer timetables took up Lhe,baiance of

this meeting.

Program Development

The balance of'thefmonth was spent developing the programs and

beginning the classroom experimentation with the microcomputer:— The

researcher's assistance during this period varied from extensive pro-

gramming assistance on the,ggemical dri]]l(as thi< involved rather com-
plicated fi]es'crgatioh (see Appendix E), suggestions on the mathematics
dri]ls and materials support for the teacher deve1opiﬁg the literacy
application. Although assistance was offered to.the feacher on the

grade seven science application, it was not accepted, and unfortunately

- this application was not developed further.

' Interview I

From May 2 to,May~6, 1980 the teéchers were interviewed again.f
This was a féirly intense And~exciting périod of“tﬁ§“bf6jéct‘as‘the

microcomputer was in the classrooms and the teachers ‘were experiencing

 a nimber of interesting effects in its obefation. The following areas
. . . A ~ : ) . )

. i .. . s
seem most pert1neq}:~
IR
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Student improvement and interest.

T-1 The kids that have worked with it for 10 to 15
minutes or something...it's amazing they are actually
doing a better job at multiplying.

T-4 I'm just using it in the differentiated 8 class,
and only two students get to the computer per period...
but it's good...they (the student<) can't get to it
fast enough.

Computer location.

T-1 , I prefer the computer in the classroom - I really

» do - if only for the fact that you can access the kid

and you have access to the computer if you want to do
something.... If the‘%1ds run into trouble, you're

there to he]p

Computer utilization.

T-4 - It's be1ng used - just about five hours a day.
It's being used constantly. I'm only using it for one
~class, so I'm not interfering with someone else's use
¢ "of it. You could almost say that it goes from 8:45 in
the morning until 4:00 at n1ght

¢ Deficiencies.

T-4 The only actual drawback I can see to is is its
strictly a one-to-one situation and the time factor -
it takes you a whole week to run through a class.

v'Possiny the most impontqnt aspect of this phase of the project
was its continuance for the fo1]owing‘year. :The teachers had‘invested
considerable time and energy into the project and were beginning to

experience rewards for this work. That this is becoming a dominant

concern 1is perhaps ev1denced by the fo]]ow1ng concern:

[, .

. T-4 . We got this far now - in a short’time I think,
since we started at zero, knowing nothing, to the
point now where we are picking out these things....
There's no end of use to it. I think it's great,
but the trouble is now we are at the pdint where we
are going to lose it. 1It's really discouraging: -
the people here are certainly enthused about it -
we want one-- we definitely want%one. : e

2r%,.

67.



68.

Session IV

On May 30, 1980 from 12:00 to 1:30 p.m. the major concern was
the future of the project, especially compd(sgfava11abilitj ror the
school the following year. As an 1ndicatfpn this concern, the

teachers had prepared a draft proposal to the Edmonten Public School

Board, but unfortunately it was submitted too late ‘and was not acgepted.
The fo]]owing teacher comments perhaps convey the teachers~ frustration
at this*pojnt, but also their perception of the value of the micro- ¢

computer in their classrooms. S

T-4 I for one really want the computer in here badly
neit year.

‘T-2 « 1 m1ght be taking a course this summer on com-
puter programming “

T-4 If we could just get one (computer) next year, '
a11 these things would start to fall-in place

T-3 Maybe we should run on the-assumption that come

hell or high water we are-going to end up with one,
“even if we have to go and sell choco]ate bars.

Since it was already June and the schob] whs in the process of

f1na11z1ng the school year, it was dec1ded not to reapp]y mod1f1cations-
of the programs. A deeper problem-though eX1sted The teachers had ° | i
‘ .embarked on the project spec1f1ca11y‘to test.,g.liew medwm to see if 1t
would assist then in the 1nstruct1bhaf process. From their limited
'.tr1als in. the classroom they fe?t the computer had educational potent1a1 o
but they now feJt,there was no point in coha?ng1qg the1r energy
expenditure if there was. no hope of obtaining a computer in the future.

" This area of difficulty should have been obvious from the S
beginning of the project; If the ;eachers were successful }h using the .

cbmputer in the classrooms, then they w&uld'obviously’want to continue

%,
&
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| using 1t the following school year. This'uas a major source of ' ' . .
frustration for both the teachers and the consultant dur1ng the lq;er o ~ﬁ%?

' stages’ of the proaect ‘as the microcomputer was only: available for : ’% -

C 7 the duration of the ‘research prdject Future research of this type ' 4h&’

must be cogn1“zant of the need to cont'lnue suppor;%gfter the research ends
and not to leave the teachers without anything td ‘show for their

.c

energ1es.

Session V . :
¢ T . . Ar

: In June, 1980 the teachers and tﬂeir princ1pa1 agreed to meet1ng

for a final wrap up se551on The diseussion was verchgngental with ™ -

both the teachers and therresearcher expressing views 0of apprec1ation

o

on the va&ue of the project and the 1nteres; and»ded"'i1on throughou1 .

- ¢ “

?%s dhration The maa&r disappointment to the teaché,.aateth1s tlmevwas :. i

by the continued uncerta1nty of obtain1ng=a computer., 0n a happ1er note, -

!

. contact w1th th1s schoo e foJlowing year revea]ed they had ¢3 5. ﬂf’=7°§@

W2

been ab]e to obtaln fﬂle microcompdters agd were actively pursu1ng thelr |
o 1nterests in this doma1n In‘fact, three of ihe microcomputers were

: purchased from schod] funds Perhaps a we]l wocn aphor1sm m1ght be

apropos here,'"where there s a wi]] - there s a way'" o ol é



r . '
g@ ' © . THE DEGREEvOF IMPLEMENTATION

«t

L e "‘An attempt has now been made to descr1be the deve'lopmenta]
o &

of the 1mglementat1on process Cons1stent with the research

» .- | designy an attempt will be made to assess the degree of 1mpIementat1on.
e P _,

* The measurement. of th1s f1eId will be facﬂ‘Itwted by the researcher

5 :
el wien,

fined: "phases of 1mp1ement’at1on " (See Chapter III) A (3
N - ' * 'u
TAe : v o , ] e

Informatwm Awarene‘is S 1
‘ J LT oL 2 i.’%. ’k, . . (_.q ’ l“' \;. LR " -

]

e o Thig phase refers to a n'ecé! d’}r.sf: eqnagonent to this form of ‘

s - 1rr’:ﬂementat1on Wlan Cons1stent mth th&yeﬂ;{ot‘ “teacher vo]unteers," -
v v th1s was the fqeus ‘of Sessw.l The tea‘bh,er (T 6) ‘who dec1ded after :
th1s sess1'on~not to contmué‘ w-1th the prOJé{f:bt,‘ytpn ,nnterv1ewed stated
his perceptwn that the gmount of t1me necessa.caﬂfor the pro,]ect was

beyond what he had avaﬂab]e ,;.:LOf the teachers who rema'med in the pro-
v _‘ r-d _ . ‘\)‘ ,J@ ‘_ b

& 7""stood the pfurpose of the ",-2"'
| seen as an’ ear]y and reIat1ve1y easy phasé o&)the proaec;

tu e o S . <
- -

Sltﬂls Deve]opment N e .

This phase can b’e‘separ"ated into'two co'mponents; computer
| operatwn and computer progranmng RemarkabI y the teachers and” o

N

students had very httIe d1ff1cu1ty with: operatmn of the m1crocomputer.
o on the f1na] questlonna'fres IOO percent -of - the teachers and 86 percent
v of the students found the computer easy to operate his 'is a- pos1t1ve
L factor potentfa‘lly ensur1ng the rap1d utﬂ{m of reprogranmed

-courseware within the schooIs , _
Prograwm\g competence was not quite as easy to ’learn. While
oy

60 perce‘at of the teachers responded that BASIC was somewhat more CEEL

i

T



T tlon researoh bhthout te

% \ Z”lzl‘ e
N 3 ‘ . .

«(& & rw. . ’ g( , , ‘

d1ff1€“]t tO 1earn, at proqect cdﬁlpletion fully 100% of the teachers ™"

fe]t competent 1n ‘the prog ammmg area and that they had 1earned

'enough of”the language for their apphcatwm The fo]]owmg teacher

e -

% Iy

. comments substant1ate th1s V1ew

5T-2 P From the s ar't I thought the prob]em was pro-
gramming, -I dida't understand it. Now I feel mare -
‘ 5 r- e relaxeds... ;Noy”that to me 1s hot .a problem, I
£ ERIE know what Im omg now. T
.~ . "“

),

: 2 ﬂ\

73
&currew thls teacher responded

"

't"' Wa's thed:eSSwn I spent wjth you-

L - gﬁ‘ammmg at the, university, fter that"I saw: th “the
T machine wilY wrk Up until then, you put something
Y S in and it it work - you type it in*@wong - L was
Iy e . . very’ d1sgusted there: for a gﬂe - VEry‘d1scouraged .
w0 -5 After that sesgion thensd ‘cquid see the@program worked
T you cou’l jee the .end coming.: . A
,“’K '; . "‘Y Y .

.;& 4Th1s.~1slaa p&ﬂerﬂﬂ argument for the "adaptwe" approach to g’mpletnenta-v

cher input ¢t this §“‘tage the prow of thef

teachers.may, have remained

Coff ptual- C’dhtroi'

o ;’ B '

Adeclswn, and. constmctwn of the necessary courseware AH of the

[ v1ew were a]'l very apph
| that educational appTica 1on areas were easy to 1‘dentify and that
,their groices, upon ref] ‘tion, were ver(much appropriate. :.For" |

example.

‘ B

» A .,
AR : o .

b1e. 80 percent of ‘the teacheg\responded _. ;'

L phase R



The domain of coUrseware co %

| 1n the sciences requ'red more extensfve ass1stance T-2 comments as .

I think it isn't beyond' them (the teachers) to put'ina .

. _wn*n asﬁstance, though this teacher was ab]e to utilize a fa1r]y

' 'CIassr:oom Enactmeﬁt

-4) were ab1e to enact the c]assroom exper1mentat1on portmn of‘ the

. g 72

~‘ O
, :

T-1 Dr111 is a- tedious, boning job at best. A com-
puter adds a new d1men§1qn of enthusiasm to the chore.

s was not as Qg’hstrc

~ The researcher fouhd that the amount of success at the con-
struction stage was d1rect1y related 0 the comp]ex1ty of the apphca-
tion Those teachers (T-1 and T-4) who developed smp’le drill packages

x

were ab]e to do so w1th very little researcher ass1stance, whereas the

, teacher (T 2) who was developmg a more soph1st1cated ]earmng p’rbgram

) '.foﬂows R
- o Programmim is, o »thmk, beyond the average - ‘teacher's , ,
b ability for soph1st1cated programs (simulations, w)“but . ,

W

little drﬂ], or remforcem‘ent of«some¢k1nd on & smajl -
- scale. Lt . ‘ .
Q : - ’ . e A0 0

e

l;'»sophlstmated science program (see Appendn;,sE) wh1c'h the/ether teachers '

. F

.-‘1mned1ate1y<ecogmzed as havmg poss1b1ht1es 1n theJr areas as weH

At this stage, -one teacher (T 5) was seen to drop out of the

,,proaect 1n terﬁs of the c0urseware productwn. Afthough assvstance was
,offered this teacher did not actively pursue the application and as

such t'he poss1bﬂ1ty of cle sroom;experme_ntatwon was negated.

’; L ) ‘\'T.-'
A % .\

NS

AH the teachers who developed courseware (T 1, T 2, I 3 andd;,ﬁ’@?ﬁ

,pro,]ect S1nce there: was on1y one m1crocomputer for four teachers,
7 week]y §chefdu'ling was problauatw, but manageab'le., The foﬂowang '
- suBstics reflectethe extens1’¥_of usage at this pmnt

e L 1
- : . . - ) e
A N ) . N .
) ' ’ A’
P

"4




? a. most of the students involved used the microcomputer
only once;t
, | _ x-
b. there was an average of'13 students per class;
c. ,a;pbroximate]y' 50 students in total were involveds
- d. students Ysed the compyter on a one-to-one basis;
:‘ l( . ',f:)
‘&‘ e. the average student access time was 15 m1nutes per
; ‘ o B
session. .Th1swas both the students' and the teacheﬁs'
‘ percebtion; :
i ) ' . . . It
f. the teachers fe]t th'is amount of time per session
was opt1ma1,'%%d - .
o ' IR
. - 1a wgher,maverage, used the- m'lcrocomputer 3 h urs
g v : .
' . . per week. & g S P
) v-_-" e o ’ ’ )

+ As was prevmusly mentioned, th1s was an exc1t1ng perwd for the: teacher;

after what. seemed hke extensfve preparatftm "As’ w1H be seén” 1n the

next phase, - this was perha\s the rgst valuable st‘age of the- prOJect in

-
-

/ terms of the teachers obta1mng feedback for the1r ]abors

L 2

A phcatwn Assessment .

N . [

A1l the remﬁning teachers contmued to feel that the computer ,

2

offered strong educatlona,l poss1b11]t1es They a]l fe]t that ‘the com-.

. puter had he]ped the studen,t& to ]earn and con31der1ng the bri ef

. h

'g)(nemenceam, th‘e c'lassroom th1s was quite pos1t1ve Eighty percent of

-". \-?-!t
‘ the 1eachers though fe]t that they did not have t1me to quy\evaluate
.

.g:omputer s potent'ial w1th comnents hke

‘ 'T-4 I wou]d have preferred a fun year. .

: T-2". I cou]d have used much more "hands-on" timei

s L

.o . A . Te
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B ~-r‘
One factor did emerge, though, from all the teachers which can be séen

#™* as a major inhibitor to the utﬂiz'atj,o‘n of this medium ir the classroom. , °~

This is the'.009'§'°ne operation in'thec]assroom ) ?‘
T4 The only actua1 drawback 1 can see to 1t%t s N e
o strictly a one-to-one situation and the time factor -- '
it takes you a whole week to run through a class. ‘ & at

. G

This application involved a re]atwe'ly smaH nﬁmb‘\' of students ina - 4
_ mathematucs drﬂ'l apphcatmn Ttns teacher comments further T @ ' '.
T- 4 . One kid fsym 1t - 20 m1nutes at a t1me SO that _
: ~ %. ,the student lToses 20 minutés ° -o,so théy re not los‘!ng
e ~, very mquh o . " o
T TS

In th'lS c]assroom, the one- to-one operatwn for 20 m1 nutes per student
r

ses‘sion WP?. nq,' Ren’ as’a prob]em In’ contrast another teacher, uwg
W a more diffAET

‘ i onceptua] pﬁ@ comen‘ts C . W\/,_

e T=2 0 R1ght now I use the computer during my classes
and ‘the kid goes out and works onythe program for,
10 to 15 minutes - he misses 15 minutes of class -

this has a detrimenta] effect

1}

Later when asked how much t1me the students were talging . P —

T-2  About 20. mmutes -1 thmk if you cut that time

' down; they re not going to concentrate on what they're
~doing.... ™I think on. something where you are trying ¢
to get a concept across, more difficult 1nformat1on, ’
‘then you need a htt]e mere time. o o

-~

v' ‘_ It must be noted that th1s teacher (T 2) was mstructmg in c]asseg
l" typica]ly of. 30 students and was operatmg w1th a less 1ndw1duaHzed
. _Q,Qurmcu]um.. One so]ut%n %t@ls oa(b]em wou]d be to dehnnt the |

o number of students aocessi ng the system In the computer Hteracy area -

' where students were ]earmng progranming and required extenswe "hands--

3

on Qtirﬁ"é, the"sdze was dehm1ted to- about 10 students but this stﬂ]

posed massi ve: prob1ems

E
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’ 'agur}1cu]ar mater1als, and attempt1ﬁb to use one #dcrocomputer to in-

Lem

s

T-3 - They all want more time - they all find that
frustrating they‘want to get on-line - the computer
Titeracy course for say 15 to 20 students as an
~option with one computer - I think.I would pick up.

_{% 'ma can of worms.

7.Clearly then teachers using the computer as a dr111 device in either

§
classrooms with a spall stident- teacher ratio or using 1ndiv1dua]1zed
“ ""-“’aJ ¥
currlcu]a can experlence success. Teachegs attempt1ng to 1nstruct in
typical c]assrooms of approx1mate1y 30 students, us1ng teacher d1qpcted

3 “ v ! L3

struct 1n‘the higher cogn1t1ve areas (requ1r1ng more student ac"ss

P ~
».»;,_,1

t1me are go1ng’to experience enactment d1ffﬁcult1es

Ju

" i_t"'aﬂ" |
' ef1gbment.— l;gebé%atlon‘- ReappJ1Cat1on ;i% - ‘:,j A .
S Th1s phase of the pnoaect-was hot*carr1ed out The reason was

A L:& 3

lack q; tﬂme. In s1tu adapt1ve 1mp1ementat1on research takes much

\ »l

more time than the more und1rect1ona] f1de11ty approaches A]though

the teachers d1d not regenerate thewr prqgrams, this 1jﬁ”°t to say- they

w7

~ were not th1nk1ng about the k1nds 6* changes necessarﬁc.

“

f“ gr;tT-4 what I'd do now is put on the Rule - if they

get it _wrong.®It's so easy to do now - we know. how.

to do it.... You always haye to reteach - so if you
. had these computers and you program the Rule in -
- it's not a.straight dr111 - now it becomes a re-.

’teachlng machine. %

]
.

;Instruct1ona1 Integrat1on

The teachers were asked 1f the computer had any effeet on the1r

.teachtng style Thns role change wouid take far longer to effect than

'the short per10d wh1ch the teachers USed the m1crocomputenﬁan the1r

$c1assrooms Most fe]t that g1ven time this would happen

2 . . o \ . ‘ PN
‘.:},ZA'T“I’ Not yet, but in time yes B e
a BT W e T
Tf2‘ o would 1mprove my approach to teaching . ST

- . .
- .. . - . ey

fv
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. .

L]
-3 W So far, no effect. If I continued to use it
- the computer wou]dvprobabiy become an appendage.

v

T-5 It would compfement my teaching style rather
than effect it negative]& '
T-4  We still'need a chance to prove its effeCtive-
ness. '

' Paradigmatic Shift o | -

Y
P2

:'\I

76.

This,phase;d%ﬂ not ‘occur! The possibility exists fér the ’ *f

‘I‘—g‘:‘w‘ﬂ . .

microcomputer to "rdise" the conceptual level of activities within the
classroom, but this phase;wou1d‘yequire far more time than was available

in this project{



IMPLEMENTATION FACTORS

During the course of exp]icatooh of the developmental process of -
L oA : ’
implementation a number of factors emerged which had a determinant in-

f]'uence on the teachers' uj:'ij‘ti_on“of the microcomputer. Although
_.numerous categorizattons ar:\possible, considering the multiplicity of'
factors ‘involved, the descr1ptor s interpretation may be facﬁlltated by

the following groupings: . . , ‘Wﬂ%
- . ) ‘ . v ’
1. Nature of the Innovat1on - refers to the inherent "qua11t1es"

~ of the m1crocomputer med1um ‘at this pointwin time.

v 2. Organizatiodgi/Structurai Factors -‘refers to the implementa-

- . tion mechanism and support services uSed*togfac11itate the
\\,3 . . . '"‘ . ' g‘r
? - change process. ‘
\ , A

3. Sociological Factors - refers to gﬁe influence that the

"Working_group" of teachers had on the change process.

4. Implementee Factors - refers to the transitions teachers

made in order to utilize the microcomputer in their class-

' ) . - bA." ,i.
rooms. . o

' Fo110w1ng a more comp]ete de11neat1on of these d1men510ns there

w1]1 be an attempt to 1nterre1ate these 1n a "mode]“ of 1mp1ementat1on -
' ’ ‘ ¢ - 7

' 1. Nature of the Innovation

- -

o Reliability - T : .
/ There was considerable initial concern as to how the micro-

- comPUter wou1d fare'within a junior high environment As it turned

-

out t 1s 1n1t1a] concern was unJust1f1ed - the micﬁatomputer performed

flaw essly throughout the durat1on of ahe proJect. Th1s dTmenSIon has A
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e
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certa nly improved with the ir \ uction of large scale 1ntegration of .

electronic components within computer

' Ease of operation.

i

A1l of the teachers and 86% of the students found the micro-
computer easy to Bperate. The disc operating systen Wstructions proved .
to.be‘simp]e and straightfornard. If the teachers encountered.ditfj-
“oculties in operating the mtcrodbmputer, then‘itrcou]d be simp]y&lﬁrned ‘
off and "rebooted" to become operab]e again. | Thougb this simpltfied |
Aoperat1ng system is in all 11ke11hood much less powerful than those in

the mini and ma1nframe computers, it certa1n1y faci]]tates re]at1ve]y

qu1ck ut111zation of the m1crocomputer, espec1a11y w1th preprogrammed

§c
)

coursewgre.

; *, . "tw
A]though‘: 'y of the. teachers fe1t m1n1ma1]y£programm1ng com-

petent 1n their application area by the comp]et1on of the study, 60% of

'these same teachers responded that BASIC language programm1ng was some-

what d1ff1cu1t to learn., whereas m1crocomputer operat1on was’ 1eanned in

a matter of days, m1crocompute§>pnggraq§1ng Was a major teacher cdgcern

- for at least the ear]y stages of the proaect Computer programmlng for

- courseware production is much more than a slpple assoc1at1on of BASIC

, language 1nstruct1ons with the1r correSpond1ng computer operat1on - This

"jlexel'o programming potent1a11y requ1res a collect1on of réﬁa@ﬁve1y
comp]ex%g:terreIatrons of 1nstruct}ons to reach the des1red Eourseware ;i’;i;

;goaT The ghstruct1ona1‘approach used in th1s proaect m1ght be 1inked |

to-a problem solv1ng mode] cons1st1ng of focus1ng on S1mp1e dlscrete . \<

heducat1ona] app11catjons, flowcharting these, programm1ng and debugg1ng, N E

"_5c1assroom experimentation, ref]ect10n on thelr educational v1abﬂity,k |

i _»..

-
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. ' , . .
and finally refinement and reprog'rming-of the application on the

basis of these experiences;‘._ This problem solving apprqach seems to lead

. to a better understanding of the interrelation of computer instructions

»

fw'ithin a-program and also a clarification of the educational viability

of the particular apph'c.ation This'process can be seen to be
enormous]y time consummg, resu’lt1ng in con51derab1e expend1ture of

teacher energy to get fully functiona] courseware.. The feachers were

able to develop simple drill rout'fnes on’ their own and shght]y more

Y

.soph1st1cated conceptua] programs wnth congsultatwe ass19tance, but

more extenswe progranmng woqu hau n too t1mevconsum1ng and »

A

genera]]y beyond their ab111t1es e.,;;

. ) . - @Wv«e B XE
, One-to-one &ctweness\ - - o
T . y i 2 . )
' © k_ .? .

\ -tb-one 1m1tat1on gf

A]'l of thé”teachers identified

the present generatmn ‘of m1crocomputers as a maJor 1mped1ment to

»

9.

éﬁfectwe c]assroom ut1]1zat1on Typ1ca1 l_y teac ers are 'respons1b1e for .

20 to 30 students per classroom and schedu‘hn ’puter usage mt‘bms
% ,

‘c0ntext proved to be d1fficu]t and’ at Qmes exasperatmg Not a'l] o

teachers thodgﬂexﬁer'lenced the same degree of frustratwn Those

teachers 1nv01ved in sma]]er d1ffe$1ated c]assrooms r~us1ng an
'

-ihd1v1dua]12ed curr1cu]um, and a dr11] .and practice app]icatmn

1nstruct10na1 mode,. and a h1gher conceptua1 computer apphcatm y (tl}u L

experienced the 1east degree of frulstratwn On the other h 'hand, tho'se !

teachers 1nvo]ved in }'egular c]assrooms"" usmg a teacher dlrected

Ajrequ1r1ng more student computer t1me) expemenced a much h1ghe4 }ev&’ |

1s cl early msuffiq'l ent

b -

- of frustratwn One mcrOcomputer per classroom in' these app]1cat1m ‘ ~
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X In fact one microcomputer per classroom in a drill application

might be inadequate. The teachers felt that each student should
receive about two sessions of about 15 minutes per week on the micro-
-computer. - withrtwo studentSAtypicaliy using the microcomputer per

© s

‘period and six periods per week, a class of 30 students would requirg

five microcomputers. This is clearly a costly enterprise at this point”

in time, but with the advent of the 16 bit m¥croprocessors and the
possibility of time-sharing microcomputers and cheaper terminals
this difficu]ty should be somemhat re]ieved.

' Educational potentia]. Eﬁ Sk . o

~

The teachers continﬁed to feel that the microcomputer had

.c"

. a“”\
conSiderable educationai potentialm“‘This potentia1 was exhiHited -in

o

-~

two maJor areas. 1

v. - i .
. o
. . . B &,
! . i
: .

“The first“of these is the utilization of the;microcomputer as

anqinstruct;ionai aid. Jhe teachers seemingiy-had little difficulty 'i'n :

' perceiVing a number of potential,applications for the microcomputer in
their c]assrooms Their educationai selections for the progect were

. exceedingly appropriate and with one exception became operable,wfthin
§ e

a relatively short period of time. Iheir,perception of-the*instructiOpf

al microcomputer potential -can be;;een-as a-powerfuifmotiiator”for'ﬂ Y

- : : T AR
utilization of these deviceSZin'the c]assroom; One teacher Commen

DU PR with some imagination the computerigs versati]e
) enough to. fit into most existing Situations. :

t L

e

The other area of perceived educational potential is ne]ated to -

80.
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“diréﬂi use of the microcomputer in teaching aspects of computer hiteracyu L

\w_
- .

—-:Perhaps the teachers express this pﬁint bes?‘ 3'i e B o

L
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T-1 Students, by the time they leave school ‘will
dealxwfth computers in many aspects ‘of life.. They
now ‘Took on computers as mystical and the more use
students, have of computers the better.

T-3 °  Computer literacy is as vital to a graduating
high school student as is math. There are very few
professignal or technical jobs which are not
dependent upon computer technology.

And their principa1§7 :

P T world is changing rapidly and computers are - .
an in al part of this change. - Students should be ' .
. - aware Bf how technology (computers) affect their =
e lives and how they can use this know]edge to improve
‘ “their ]1ves .“' . R

Y . . N

T Studentaﬁnﬂlrest. . . o | \2!
;k.s . . o 1 ' . . h : 4«’} ‘ . 0w A

A]though this d1mensaon may not 1n$t1ally seem to be appropr1at-

~

e]y categongzed closer ana]ys1s reveals some ratherﬁtnterest1n s;gdent
perceptlons of~the m1cnecomputer Perhaps most g]arvhg]y ob(E;js of all

"\ the data was the exceed1ng1y h1gh student interest in. ut1lization of the
o _

7ﬁ*trocomputer ) A]l of the teachers agreeq,that the students were very

.‘exc1ted abouf us1ng the m1crocomputer, al] of the students enJoyed using i
the m1crocomputer, 93% of the stuJents felt that 1earn1ng about’ canputers
was 1mportant. and when g1ven an opportun1ty to take a computer 1iteracy ‘
-opt1on the;fo]]owing schoO] year the students ngspondzz 1n numbers far - o
,exceedlng any other opt]onal area. -One exp]anat1on for th1s interest . :
“might be the “now" aspect of this techno]ogy in. relation to the more
:,trad1t1ona1 aspects of the school currlculum In this area the ulews
2 of the teachena*and the students are ent1re1y congruent Both groups
B view the m1crocomputer as’ hav1ng s:gn1f1can¢ effects on thETP future
pchances for success In schoo] systems where the students v1ews are
:>1 often 1n oppos1t1on to the teachers«-y1ews thvs is-a powerfu]
| Tmpt1vating force which shou]d be recognfzed and utilized

3 N . v i . . . ’ . R L .
- .ot - . N . : L - 9
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One other area pertdining to student interest is possibly a’
bft lﬁoyé difficult t6 characterize. This relates to the students’
per’ce\pt’ion of thé micfocanpUter's operat™n. The pseudo .1ntélligence
the microycompu.ter exhibited was very 1ﬁtei'est1ng to theu s‘tude'nts. ]
The oppoi?tunii.y‘ to l,éar_n from a»noth‘e?‘ séuréédw.hic'h was cle;rly com- - a
petent in calculational abil{ties, but which d}sd "communicated” with
the students?_é]beit in a rather Js\i~mp]istic:ma'nﬂer, was highly
motivational. This “quasi-other" notion can also be used as a power-
fulad‘evj_ce by teac‘l:ers t_o' stim:nate student_:; | in oyhér areas of .the",

curricalum.

. £ if o . o .
Portability. , . C : ‘ R
This generation of ?ﬁicrocomputers proved to 'b'e_ ektrelﬁel.y;;port,- r
able in contrast to their earlier bu]kier}lpfedecessors. This fa?:ﬂ'l-:.

Hates more effective use both in and between classrooms. . The teackers! ° g
‘ ‘ ’ . T ’ . wy S cooa
comment: , oy ' St . ‘ Ky S S 'Q‘.
Yot prefer"the.';compdter in the classroom® 1 r‘eaﬁy.- -
do, if only for the fact that you can access the kid
and you ~D‘na,vc-:“ access to the computer if you want to do \
. something. If’'the-kids run into troub]ei, youdre
'the_re to help. . a ‘ o, e

.9

T-4 - I'11 tel] you what's working pa'rt'icu"lar_-ly well. . -~
_Three of us are aM downstairs and we have pyt the o
“computer on a dolly so we can move it gbout quickly
 between classes and set up. That's i ‘tant, bring

the computer into the class rathér “than the kid out.



2. Organizational/Structural Factors

*This section includes mention of the structural support .

-

services (matéria]s, administrative, and implementor) as well as the

implementation mechanism‘for the project.,

Materials support.

This dimension includes both the print and courseware materials
which enable the teachers to employ the microéombuter medium effectively.
" The APPLE Tutorial Manual provides a relatively simple introduktion to
the microcomputer operation, but it does not readily facilitate pro-
gramming competence. Sample programs (see Appendix E) were included to
assist ;he teachers in focueing on various aspects of the BAng language,
but more assistance in the form of an extra programming session and
individual assistance was required. Even though the teachers readily
foyhﬁ areas of edhcgtiona] application, there was a critical lack of

courseware exemplifying the various potential applications of the micro-

_ ¢omputer. If‘we]lsdocuménted, this material might not only have

facilitated easier initial clarification of potential applications,
but also provided a resourcé base for teacher modification or generation

at the later stages of the project. -

Administrative support.

A1l of the teachers agreed that projects of ggis type must hdve

administrative support. The principal makes the following point:
. .

p If you're talking about this kind of project
coming into a school, then I think the principal’
should -play a leading role in talking to people on
staff and saying, here's another potential tool,
maybe we should do something. .

83.
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Support systems must also extend beyond the school boundar{es.
Coﬁr§ew?re production and financial arrangements for hardware |
purchases_;annot ysually be handled with each specific school and

would be facilitated by a more central agency.

<\ Implementation mechanism.

Specifically ;he imp]ementatjon mechanism rhosen ‘or this study
was a delimitation of the courseware scope, teacher preparation in the
BASIC computer language, énd close correspo;dence with the teachérs in
their environment to develop the application areas, before any applica-
tion within the classroom. On this point the principal comments, the

‘teacher should:

°

P -..find out what it's all about before they
actually go into the classroom, which' I think is a
very important part of it. I think that's the proper
approach. You get people familiar with the copputer
before they take it into the classroom, so it doesn't
go into the classroom as a gimmic. The teacher has
to feel comfortable with the machine, otherwise I
don't think it will work.

This view is corroborated by the following statistics:

A1l of the teachers responded they felt clear about

the potential of the microcomputer in ehucation.

Four-fifths of the teachers felt their application was

very much appropriate.

A11 of the teachers were satisfied with the implementa-

tion process.
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3. Sociological Factors

Size of the group. : {

The importance of the size of the teacher group was not ,
initially identified as critical to project success,. it simply became .
obvious during the course of the study. The teachers responded that'

five teachers.in a group project of this type was optimal and three

teachers would be considered miniMal. On this point a- teacher :
comments: - . g ' ’
T-4 You can't go with one person in a school, that

won't work!s If you get five of the teachers going -
on a project in a school, then it wouldn't be hard
-to get the other people going on it.

y - .
The following factors are indicative of the importance of this social

4

dimension.

Peer interaction and communication.

The teachers responded that they communicated more than once per
"day with other teachers in the group on project related matters. A

teacher states

T-4 We sit around here and have our own discussions
all the time. We're forever talking about the com-
puter with five people.

Co]]aboration and mutual assistance.

100% of. the teachers reported that they worked with other
teachers in the project and 60% cons1dered th1s very 1mportant to

project succeSS'for the fo1low1ng expressed reasons:

T-2 For further extension of ideas.

- T-1 To discuss problems encountered and their solu-
t1ons v K



T-3 To get help in working qut a prob]em and to
have someone to bounce fdeas off of..

Morale and cohesiveness.

~ A1 of the sessiqns were both professional .and friend]y with tAE\
complete ahsence ;f bickering and infighting. The teachers formed |
around a common purpose (microcomputer uti]izatipn) andeworkea together
»}pwards that end. Perhaps the fol]owinglindicate a sense of this

assertion:
80% of the teachers were very satisfied with the project.

100% of the teachers felt the time they spent was very

worthwhile.

100% of the teachers wanted to continue to use the micro-

computer in the next school year.

4. Implementee Factors

Perhaps two of the most \important factors a]so within the domain
are educational potential and student interest. For any innovation t
be successful the implementees must have some incentive. In this casei
their perception was that the computer could help them in their instruc
tion, that the microcomputer in itself is important, and students are /

[

“interested in using and learning ebout the microcomputer.

-~

Teacher entry characteristics. .

The teachers who participated ih this projett'were all Jery
experienced teachers. 80% of them had more than 9 years of experience
~in the classroom and in this sense represented considerable capabilities

in-teaching at this level. Their previous experience with thekcomputer L~
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was though extremely varied. One teacher had spent hundreds ofbhours
interacting with a computer at the University of A]bgrta and at the

other extreme, a few teachers had no previous experience with a com-
~ puter. Within ;he»scopé_ofrthi% study, previous aompqtervexperience

wasvseep as not having appreciable effect.

" Teacher growth.

Initially the teacher difficulty was in the programming area,
but this concern disappeared during the course of the project: as

indicated by the fo]]owing excerpt:

T-2 - From the start I thought the problem was programm-
g ing. I didn't understand it. Now I feel more relaxed.

Growth in the area of computer competence was not the only area of
interest. The teachers were also becoming aware of how this device
could be used to improve their instructional capabilities. The

principal made the following comments:

-

P I think the project has really helped to enthuse o
the teachers, and that to me from my point of view,
besides the he]p that the kids get, is one of the
major benefits. It's got them into a whole other
area, got them thinking about what's available, what
they can use, what they can be th1nk1ng about

This is a powerfuﬁ'positive motivator for'tﬁg utilization of the micro-
computer within the school. Iaﬁthe researaher's view, all the teachers
‘vwanted'to improve their in§tqutiona1 capabilities and if the micro-

computer was seen as a vehicle in accomplishing this purpose, then they

were very 1nterested 1n4§éarn1ng how to use it.

a
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Teacher réco§n1t1on.

L)

Recognition from others on the teaching staff was also observed
as having a positive influence on the teachers in the project. The

pri?cipa].made the following observations:

\ P I think it (the microcomputer project) has had an
effect on the total staff in the sense that people
are realizing that others are doing things in the

- school that are a little more up-to-date and a little
more in tune with things that are happening....
There are a lot of people on staff saying, ‘'what is
this computer talk, what are you \talking about when
you talk about loops?' People are getting intérested
and saying, 'what can we do with it in other areas, _
can we use it in Language Arts, can we use it in AN

'1#~ Other fields?' :

Adequate time. ‘ : N

As was indicated in the phases of development section of this
chapter, implementation of this sort takes enormous amounts of time.

Considerable time was allocated to the development of teacher expertise

before classroom experimentation, but perhaps the most .time-consuming

portion of this type of 1mp1ementatioﬁ is within the classroom. It

'

requires considerable experienée for the teacher to effectively utilize

-

. . L}
the microcomputer within the classroom setting and this takes time and

.

energy. One teacher comments:.

+ 4

T-2 This computer takes more time. It is another
aspect of pjanning you have to put into the lesson.
How are you going .to utilize it? A 1ot of teachers _
are overworked at this point now where they will say, =
'I've. got enough to do now, to h... with it'®

Fully 80% of the teachers felt that the time they had within
the classroom with the microcomputet was inadequate. -It must be e
recognized that effective>hti1ization of these devices within the

classroom will not occur immediately. In order to make the necessary

T
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role changes, the teachers will require both support.and suitable

amounts .of time.

4

THE_TEAbHERS' VIEWS OF THE PROJECT \\\\
The final question_on the post project'questiohnair&auﬁs con-
ducted to give the teachers an opportunity to express their views ’
directly in the thésisu They‘were asked to comment on-thgir perceptions
of the value of the micracomputer in their cTasgrooms and their views
concerning the necessa;y preconditjons for'éﬂsuccessful implementation

in this area. Table II represents these final comments:

~ TABLE II

Teacher - T-1

It 1s essential to have teachers who are willing to
put in some extra time “and effort to develop something
worthwhile. With this in mind it was most helpful having
a consultant to teach us programming and in helping us
with our individual projects. The project seemed to take
off after the session on programming. o

A "hands-on" computer is also essential for the im-
plementation of a micro in a school.

~ With these essentials a micro is a most rewarding
,,_oxpsrience in a junior high.

3

Teacher - T-2 . | _

©

Using the microcomputer in the classroom turned out
to be & very rewarding experience. Slightly hesitant at
first, because of a lack of computer 1literacy, I became
much more aware of the possible uses of the computer as a’
valuable educational aid as my knowledge of programming
increased. .

Student interest was very high and remained so through-
out the experiment although their individual involvement
was at a minimum due to 1imited availability of the computer.
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The project, to me, was an excellent introduction
to the use of microcomputers and I am convinced they
are a very valuable teaching aid. Each teacher should
be encouraged to obtain a knowledge of computer 1iteracy
and programming in order to utilize the computer as an
instructional aid. As programs become available, the
potential is unlimited. However, computers must be .
available for use on a one to each teacher basis, so that
it will receive maximum use rather than receiving a
hesitant approach if there is 1imited availability.

-’

- Teacher

changed in a most profound way. -

.

" In today's sociEty the efféct of computers on our

.everyday lives is increasing at a logarithmic rate.

Unless the general population becomes knowledgeable J
about computers, abuses by a few will diminish our
personal freedoms. This modern 'slave' (the computer)
could be used 'for' us of 'against’ us, as witnessed

in the field of atomic energy. For example, when

education became available to the common man, society -

-~

With the information explosion, it is vital that ¢
every citizen be able to access it with ease. ' ’

The future is here, now, if we don't move our
butts, technology will overwhelm and devour us.

Teacher

T-4 .

&

The difficult part of the project was thejtime it

“takes in order to feel .at least partly comfortable with .

the microcomputer. Once I was able to do some elementary
programming I became quite fascinated with the many
possibilities the'microcomputer has. -

Educational application of the computer is endless.
I'm sure with more programs I would like to have the’
computer for the entire day and have students working on
it most of this time.

Having three or four teachers in the project was
very valuable as we always had someone to turn to when.
difficulties arose. I think this also increases the
interest level.

Basic computer programming knowledge is necessary in.
order to implement the computer into the classroom. This
programming gives the teacher confidence with the computer.
This confidence will prohably be transmitted to the students.



, Although many hours are required, I now feel kind of
fortunate to have been able to work on the project. ;I
certathly would 1ike the continued use of a computer in

my' classroom. »
‘o

i
ThL Principal

< I am not sure that I can comment extensively on the
application of ¥he microcomputer in education on the
basis of this one project. However, the potential is
there and the extent to which the applications are success-
ful depends largely upon the energy and initiative of the
staff. There is no doubt that the physical presence of
the microcomputer in thé school excites and interedts
students. The reason is obvious - the microcomputer
relates to the 'now’ generation and what is happening.

_This 1is not to say that other learning materials and
teaching methods are out of step. ‘However, to the student
they are interpreted as being the more traditional or .
expected way of doing things - largely teacher directed.
Students appreciate the 'hands-on' opportunity that the
microcomputer presents, . C -

As educators, we must be careful that the micro-
computer is not another fad. If the applications are ,
Timited mainly to drill and practice or financial report-
ing, the impact will be minimal. If the teaching-learning
process is structured to emphasize problem-solving approaches,
the value will be lasting. ‘ o
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CHAPTER V . _ \:

(\) H
SUMMARY, CONCLUSIONS AND_FURTHER RESEARCH
T T
THE EXPERIMENT’ 4/-._1“;;-,

P RTPI. Sl Al K

As a result of recent large sca1e integﬂféis of\electronic
components microcomputer technﬂ]ogﬁhis now*‘ﬁaﬁfab]e to-the classroom
\ SO,

teacher. Tremendous reductions ip b&th the sizéx@hd cost of computing
H!rdware have prompted a number“of po]iéy groups (NCTM NSF etc.) to
-advocate a pressing need for reflective microcomputer ut1T1zation‘w1th1n
; the schools. A basic assumption underlying this experiment is that the
implementation process enabling teachers to use these devices
effectively is certainly non-triVial..\The purpose of this study was
then to design and investigate an 1mp1eﬁentation paradigm involving

the introduction of the microcomputer medium into the classroom. Con-
sonant with this view, considerable attention was given to the selection
of a microcomputer imp]ementation,model and the underlying ass&mptions

it engendered.

Extensive research by %he RAND reserchers (Berman and McLaughlin,
1976) revealed the necessity of teacher a&aption of the curricula to
~meet the needs of the c]asgﬁoom setting. Ih order to enable this
adaption process, the teachers would require a minimal know]edgé of
the BASIC programming language. - Since a review of the literature also
revealed a critical shortage of microcomputer courseware, a teacher aﬁd
consultant déve]oped-curriéulum was necessitated. Unfortunatel}; since
the déve]opment of computer courseware is somewhat tedious and difficult,
the 1mp1ém§ntation model also included delimitations on the scope of

the courseware development in order to maximize classroom experience in
92. o
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a minimal amount of time.  Since the utilization of the microcomputer
within the clhssroom was considered as an essential component of the
implementation process, an 1h-sjtu research paradigm was selected.
Finally an "hdaptive"“modelnof,jmp]ementation was utilized 1n order - .
to correct implicit errors or assumptions in the preimplementation

s

plan.

The research was carried out from December 1979 to June 198q/af“""_

a junior high school within the City of Edmonton. With two exceﬁ@ions
the teachers were able to choose a microcomputeh app]f&ation area;
design and constnuct computer courseware, utilize this courseware
within the classroom, and reflect on the efficaciousness of their
selection and the potential of the microcomputer. During the course
of the research the remain1ng teachers became highly conmitted to the
project, actively involved in courseware prodAuction;‘gand excited about

~

the possibilities of the microcomputer medium within their classroom.

93.



A MODEL FOR ﬁICROCOMPUTER IMPLEMENTATION

To this point the project has focused on the gevelbpment of a
preimplementation plan, enactpent of this plan within an "adapt1ve"
"paradigm, and elucidation oftsh!'various determinant factors which
have significance in the domain of microcomther 1mp1ementation A
further level of analysis might be to attempt to relate these factors
'jnto a schema or ‘mode] of microcomputer imp]ementation. what follows

is a "conceptua]ization“ of a potential model which attempts to

interrelate the. identified factors'of'implementation.

The mode] rests on the following assertions:

A Clear:Need

The teachers must perceive a clear need or gain from the
1nnovat1on before they will active]ygdevote themse]ves in the necessary
ways. In this project the teacher gains were 1dent1fied as both persona]
(]earning, growth, and recognitlon) and profess1ona] (improvement of
instruction, opportunity of the microcomputer, and utilization of the

‘high degree of student interest).

Comp]eiity of the Innovation

The degree of chanoe or perhaps more‘correct1y the rate of
change may be a‘function of the compleXity of the innovation. Pro-
gramming the microcomputer was the f1rst maJor problem faced by. the
- teachers. F1gure I shows this stage as solved in a relat1ve1y short
.pertod of time. The one-to-one restr1ctiveness of the present micro- '
computer presented serious managerial problems in the c]assroom enact-
ment stage. More teacher tdme and support'was necessary before

instruction was improved.
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Imp]ementee-Frustration

Any change which is ndn-trivial wi]l invoive a ge[fo of

-~

personal frustration or possibly higher instructional cost In this ;7 - _LQ.,i

project the necessity to learn a new ianguage (BASIC), and the one- to-
one restrictions' of the present generation of microcomputers“were.major B

f L Voo,

. contributors to this instructional cost.

Individual Security Threshold ' | - L A

I the comp]exity of the change and the resu]tant frustration
T s con51deraBT“““fﬁ§n the initia] motivation for instructionai—aaih—may
_ﬂﬂe_ldse.preeminence | The resulta mﬂx_be‘a return to the original state~~~~w1-ff
‘or "adoption" of the innovation (adoptioh in this case might refer“to

¥ °

use in principie but not in substance) | 4 Av;/

Catalytic Frustration Reduction L_" o

i In innovative situations of high complexity and the resuitant
increased levels of frustration, the ro]e of the consultant is to .
decrease the “transition“ difficulty. suéh that the imp]ementation can
.proceed expeditious]y. This role may invoive muitip]e metHodoTOgies °

" The transition stage frustration ieVeI may be: reduced via “the’ ﬂnc1u51on

of support structures 1nherent in the imp]ementation p1anj A number o

of these might inc]ude consuitative assistance, orientatiOn, coachﬁng,

administrative support, nateriais support, adaptave feedback mechanisms.'-v

rnutual assistance and coi]aboration of the imp]ementee group.,nSociai
‘,interaction within the impiementee group may also have: the effect of f"'

raising the indiv1dua1 s security threshold (i e. an individuai may be - '

wil]ing to experience more frustration if there is codnizance that o

;others in the group are ihvolved in simiiar prob]ematic situations)

Ve g o
AT
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Clearly, the role of the consultant is then to create_én environment of

suppdrt during the implementation stage in order to assist the teachers.

This role is in rather radical divergence from the traditional input-
output model consistent with a ‘number of imp]ementation prbjects in the

past.

The following schematic may c]arify\&ome of the aspects of the

preceding assertions.

-
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© CONCLUSIONS

The Migrocomputer
T do
The microcomputer proved to be remarkably easy for the teachers

to operate, extremely re]iab]e, and in the teachers'_perceptions hqd

numerous potential applications within the classroom. On the other

ha teachers experienced consfderab]e initial difficulty in

learning 4he computer language (BASIC) and coping with the one-to-one

restrictfiveness of the microcomputer within their classrooms. In
?,tertain applications (computer literacy with programming, tutorial
applications, etc.) one microcomputer per classroom proved to be

_entirely inadequate in a junior high school setting.

Student interest in usihg the microcomputer was very high and
remained so throughout the project. The‘students as well as the
teachers‘perceivgd that know]edge abod} compufers was essentia] to
‘their future success. The teachers also perseived the microcomputer
to have considerable educational botent1a1hand that their chosen

application represented a portion of this potential domain.

Organization

—

‘A number of support areas are required before teachers can

. effectively utilize the microcomputer within the c]aSsroom._

The most bressing hged is for courseware deve]opqent. A]though
the teachers were able to develop small drill and practice modules on

.the microcomputer, they generally did not have the time or expertise

!
{.

to develop more sophisticated courseware. ,

This study reveals that expérienced teachers are capable of

understénding the_capri]ities of the microcomputer within the

o
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educational setting and generating ideas for potential application
within the claSsroom " This 1s a potent resource which is not at this
point being tapped Teams of experienced teachers working with pro-
gramming experts who are interested in deve]op1ng app]1cat1ons w1th

. this techno]ogy, if f1nanc1a]]y supported could develop m1crocomputer
materia]s directly applicable to the curr1cu1um and the c]assroom
Slnce dr1]1 and practice app]1cat1ons f1t most ea51]y into the present
day classgoom, this app]icatiop might be used as a vehicle for initial

:ﬁ .

entry;

AN

er, teams of similar make-up;/;oql? develop more sophiéii~A
cated applications such as computer managed instruction, computer
assisted instruction, tutorials, problem solving applications, and

simulations. N

The teachers also need support beyond available "quality"
pourseware. Ongoing support was necessary to assist the teachers in .
developing their microcomputer instructional competencies. Consu]tants}
| knowledgeable 1n both their subject area and m1crocomputer app]1cat1ons,
could play a pivotal ro]e in ass1st1ng the teachers' 1nstruct1ona1

deve]opment with this medium. ‘

Above all, adequate time must-be allocated for teachers to

develop these new instructional skills. The role changes necessary
~for microcomputer utilization within thé classroom may require an
~ extended period, possibly one to two years. Real change‘ih'this area

/
o

can be seen to be'a costly enterprise but well worth the effort.

99.
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Social Factors

There are clear advantages in establishing a "working group"
of teachers in this kind of innovation.‘ The reciprocity, mutual
assistance, sharing and collective support a group of teachers can

/

provide is invaluable to project success.

Implementee Factors

In a professional sense the teachers perceived a clear need

" for the inclusion of the microcomputer into their classrooms. They
recognized both the timely nature qf microcomputer development and the
potential improvement of instruction resulting from utilization of the
device. They also recognized the student's interest in pﬁé‘micro-
computer and clearly sought ways to use this,ﬁotiQation to.assiﬁt them
in their teaching.‘ " ‘

- In a personal deve]opmentlsense, the teachers werg stimulated
by the potential: for individual growth and,recognition from other!
teachers. In this domain, the learning of BASIC programming was .con-
sidered essential to faci]itﬁte the teachers' control "over" rather
than "by".this technology. This knoW]edge not only made the teachers
capable of creating programs for their own applications, but also gave
“them the capabi]iﬁj of adapting existing courseware to suit their

individual needs;‘g
i\

These are p6weffu] forces which must be recognized as extremely

®
R

determinant to implementation success.
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SUGGESTIONS FOR FURTHER RESEARCH

The followihg suggestions for further studies arise from this

research and are indicative of the exploratory nature of the work?

1.

Would the inclusion of "quality" courseware diminish the

need for knowledge of cda;utek programmiﬁg? Certain teachers.
may be content to simply learn operation of the courseware,
but others may still }equire more knowledge. Would course-
ware modification be considered an essential teacher

capability?

Studies could be‘extended to the elementary and.high schools

~ to explore the po;entia]_app]icatioﬁs of these devices. In

the -author's opinion, computer programming for the gifted

students in the elementary schools is entirely feasible.
In the high schools multiple opportunities exist for the
utilization of microcomputers. to improve the reasoning

abilities of the students.

More than one microcomputer is clearly advantageous per
classroom. Would five microcomputers present significant

opportunities for more sophisticated conceptual development -

' or'cqmputer 1iteracy appiicatfons? This research migﬁt be

extremely timely in the sense that the hext generation of
microgdmputérs will be 16 bit processor based and probably

capable of time-sharing applications (i.e. one microcomputer

~with five or more terminals).

There is today a critical Tack 6f "qﬁa]ity" courseware

which is adaptable to a wide variety of teaching styles and

~
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situations. Thé microcomputér manufacturers hav; not shown |
a willingness to develop educational coursewafe and there is
cons1derab]e doub%rxnef they'cou]d. A number of dommercial

courseware packages are now being marketed in a "locked"

“form to ensure copyright and duplication protect1on This

procedure unfortunate1y renders the program unmodiflable

and much less valuable in terms of instructional malleability.

There 1s a critical need for research in the area of course-

ware development and the underlying learning theories on

which it is based.

Recently a number of higher level languages and authoring
systems have appbared'for use on the microcomputers (PILOT,
Pascal). Would these languages facilitate easier courseware

. production and teacher utilization? -

The broposed modé] of microcomputer implementation presents
numerous opportunities for research and experimentation.

Are fhé suppositions on which this model is based, correct?”
This research might be»able to provide an insight into a.

- more general view of the implementation process within the

educational system.




Final Comments

Teachers desperately want to improve their instructional
abilities, but at the same time are equally fearful of dysfunction

within ‘the classroom (Stenhouse, 1975). Innovations which involve

-

. considerable changes in the teacher's pedagogies may result in initial

instructional difficulties within the classroom. The teachers must
be supported during this stage with a mixture of orientation,

encouragement, and coaching (Joyce, 1979). In-service activities

-which are to reveql“fhe goals and aims of the innovation must be

couched in pragmatic activities pertinent to the classroom operation.
This presupposes the consultant not only understands the teachers'
difficulties, but also CARES about the teachers and is ready to

support them when the going gets rough. Recognitioﬁ of this intimate

?

involvement of the imp]emehtgr and the imp]ementées,’durihg the pro-

cess of change, is absolutely essential to innoyative success!

~
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Sol Sigurdson
John Travers -

Department of Secondary
Education

U of A
Edmonton, Alberta.

l

- Dear Mr. Tessari:

As Sol has possfb]y indicated to you prevfously we are interested

in the implementation of a microcomputer into your school. This is a ’

relatively new and unique project as the microcomputer has only been
recent]y introduced as a marketable item. Th1s,QEoduct holds, in our
op1n1on, cons1derab1y more potent1a1 that its ]arger and more expens1ve
~cousins, spec1f1ca1]y in the areas of educat1on In our v1ew, the time
“1is right for a critical assessment of this techno]ogy 1n our pub11c
'school systems Assessment of this area, though, cannot be ach1eved by
a s1mp1e purchase of a. mach1ne and its placement 1n the c]assroom .The
‘m1crocomputer will not be a plug-in- teach1ng-mach1ne It can, though,
w1th reasonab]e amounts of thought and energy become a valuable adJunct

to our educational efficacy.

The following is a program which Sol and I believe would be
adequate to acqua1nt you and your interested staff members, 1f you w1sh

to develop an 1mp1ementat10n strategy for thlS device.
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SESSION 1 | N

 Date: December 17, 1979 Time: 12:00-1:00

| The topics for this session are:

T a.

b.

discussioh of my background and interest {n this area
introduction to a microcomputef and its capabilities
app]ication; with educational potential |
discussion df the implementation strategy

-

project impediments and incentives

. My background and Interest in Educational Computing

My involvement since 1975 with attempting to integrate the com-

puter into the school is in fact instrumental with my coming to Edmonton

and in a sense the reason I am here today. Specifically I am most

interested in how the combuter can be introduced to teachers who are

interested in learning about it, but need assistance in utilizing the

computer in the classroom.

Y .

The history of computer usage within education is not very long,

but one fact consistently haé shown to be true. The computer will NOT

replace the teacher. ‘1 am convinced though, that the computer can

improvefthe instfudtﬁona] process. The basic questions then are, in

what ways can the computer assist instructioh'and'what'kinds of support

are necessary in order that this assistance becomes a reality? To
| o

-answer these questions it i$ necessary to briefly consider a computer's

attributes. These might be summarized into four simple statements:

1. - The computer is thy fast. Some are capable of one

million operations a"second.
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\

2. The computer is accurate. Computers rarely make mis-

takes, but humans or programs may contain errors.

3. The computer is capable of remembering. The new breed
of microcomputers can typically store up to 48,000

characters in their "core" memory.

4. The computer can 'make simple binary logical- decisions.
! i.e. if somethingyis true then do something - if it

-~

is not then do sométhing e]se.

2

The combineiion of these four attributes then potentially make the com-
puter Vieb]e in some educational'app]ica;ions. The fact remains tha;
the computer has not been.extensiveiy used within education. There are
"good reasons for this but techno]ooicalﬂedvances have-changéd the
situatfon considerably. To understand these changes it is necessayy‘to

briefly review the developments of computational technology.

The first truly electronic computer built was oai]ed.the ENIAC.

| It became operational in about 1945,-consisteo'ofkab0u£ 18,000 vacuum
tubes, gave off Enormous quantfties of heat,}and was quite unreliable.
Subsequent discoveries of the trans1stor, integrated circuit, and now

the m1croprocessor have resu]ted in two maJor changes Computers with
the same or more computat10ha] power qen be_constructed,in.a_much
sma]]érISpace with veny significant reductions in cost. Today a micro-
computer. with the necessary per1pherals typ1ca11y cost in the neighbour- .
hood of $2, 000 00. The potent1a1 now exists for a schoo] toxpurchase |
one of these un1ts, but the fact remains. that though these units might
be purchasab]e by a schoo], it does NOT make them educat1oha11y

‘ effective. The opportunity now exists for teachers to use these dev1ces,

but how shou]d we go about it? - This is the basic question of this project!
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Impediments
1. It will take time to develop the expertise needed to
~ construct the necessary materials. This obviates the

need to start small, but still be applicable.

2. You will need access to the necessary hardwére (computer)
to develop the material. If these is only one micro-
computer fqr this project, then-we will have-to 'schedule

carefully. -

- Incentives

1. A historical perspective-would seem to imply the future
of the microcomputer in education is "now." This pro-

ject should certain]y increase your knowledge in this

area.

2. This knowledge coupled with successful applications
should result in recognitioh‘hmong edUEators.

3. The micrchmpqtér»wi]]”concéivab]y improve your instruc-
tion.

My incentive will be a clearer knowledge of the factors which

'affect the deve]opment.of‘microﬁomputefs in education.
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'The following areas have shown potential for computer applica-

tion within education:

i

- -a. Drill and Practice
“ b, Computer Literacy
c. Computer Programming
d. Simula‘fiw -
e.” Computer Managed Instruction , ‘;
f. Computer Assisted Instruction

g. Test Item Banking v e

In order to develop any qne‘of these applications, an appruvach
might\bé to have a.curricu]ér specialist develop the programs for yé%
to bse:in your classrooms.. The trouble with this approach is that these
programs might not fit into the needg-of your classroom. The implementa-
’xtion process I am interested in is to have the teachers_deve]op their

own materials for use in their classrooms.

There is a possibility for this abproach to be éonsiderably more
'tedioﬁs thanvse1ecting and using'ready-made programs . Thg}way to reduce
/this problem is to reduce its scqpeQ The approach I would like to try
is; focus on something necessaryﬁbut small, construct-a program to
hand]e this area, try it in the classroom, ref]ect and dlagnose the
prob]ems, refine the program, retry it in the c]assroom In this way
you deve]op both programming competence and the techniques in mak1ng

programs educat1onaL1y va]uab]e

This approach has some impediments and inéentives which- should

be considered.
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SESSION II

Date: February 18, 1980 o Time: 11:45<1:00

-
/

: The—objectives of this session are:

- to demonstrate the "APPLE" microcomputer operation
s ok

to schedule a plan for thejmicrocomputer's initial use

to briefly discuss potential educational usage 'of a
microcomputer” :

to discuss a future sessional éutline
- to discuss the role descriptions of the participants

- to discuss .evaluation instruments and ethics

to tentativeﬂy set the next session date

It has been my experience that teachers are busy people (;t
"least during the day). My exper1ence w1th computers, especially pro-
gramm1ng them, is that 1earn1ng is much more effect1ve if adequate
% un1nterrupted time is ava11ab]e Unfortunate]y. adequate time is not
Y usually ava11ab13 during the day. _Since the APPLE is quite portable
why don't you take it home'and work on it. I think three to four days
should be adequate to learn a significant amount of computer operat1on
and programming. If you would like to pair up, .then the process becomes.
. even more eff1c1ent There are only three things to watch out for

These are:

\

The disc unit is quite fragile and musf be hand]ed care-
fully.

- Do_not p]ug in the disc board with the power on! This.

is cr1t1ca1

@
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Try not to spill food or ashes into the computer through
. the keyboard. It is a good idea not to have any food or

smoke around the unit.
_ Otherwi§e the unit -is very stable. Your guide.is "The Applesoft
Tutorta]" manual. It fs well written and you should not experience
many difficulties. If you do, my phone numbér at home'is.45i-3579 and
at the university is 432-3760 When the unit is being exchanged it

~might be a nice idea for the past user to he]p set it up in the new

,location

While you are learning the computer's opération would you
start to think about the potential educational areas you might be

| .
interested in-trying. The most successful areas in the past have been:

A unit on computer ]iteracy;

Some drill and practise programiﬁ'

-

A’simulation (see the program HPLOT on the sample programs
- disc. .

.

Problem solving using a computer.

Or anything else you would Tike to try.

;i"

The strategy here should be to develop small segments which can be

tested in the classroom to diséover the "bugs."

We must beg1n to consider the needs this project has. It wouid
be nice to see the computer used effect1ve1y in education to improve
instruction. I am conv1nced that if teachers develop materials for
this med1um, the materials become useful add1t1ons to educat1on The

fo]lowing seem to ‘be necessary teacher tasks.



My role would seem to be:
1..

2.

4.

~ computer.
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Understand the éomputer's operation and how to program
it. ‘

Select an area of educational interest using the

{

Eithﬁr select or prepare program material (I can help f
here). . : - :

Plan for classroom experimentation.

Report to the group on the classroom experiment.
[}

—

Assist the group in identification of any problem areas.

-

Assist in the preparation of computer materials.
Assist in any area of teacher concern.

‘Develop any research evaluation instruments,
_ : N
Feedback to the group on the projett's developments.

One of ihe research instruments which I would Tike to use is a

- logbook. This gives a good indication where‘the'pfOblem areas are in

using the computer in education. I would Tike this to be anonymous.

How would you like to do this? I do not want'this to be too onerous,‘“

but it would help me to establish. the difficulty areas.

P]eaég feel free to comment oﬁ any phase of this project. Your

concerns are valuable. If you wish to change any portion of the pro-

ject I want yoﬁ to feel you have that latitude.

4

an
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. COMPUTER PROGRAMMING SESSION

.
.

.’néte: March 2§, 1980 o : Time: 4:00-6:30

I.” " COMPUTER COMMANDS

~ LOAD name (loads a program from the disc)

RUN (executes a program starting from the lowest 11ne
S number)

LISf (1ists the brogram statements)

;.NEN . (erases the program currentlly in computer memory )

’SAVE (saves the program in computer memory onto the disc)

INIT name ‘(1n1t1a1izes the disc w1th the ‘disc operating system)
, -
I1. COMPUTER STATEMENTS

A. Line numbers - begin each program 11ﬁe S the computer WTll follow
these in ascending order unless told otherwise:

- - ﬁ‘h—----~-----‘h_‘—--n'-—--------uﬁn.nh-------’--Q--h—-----’.

| B. PRINT statement
NEW -, |
19 PRINT 3+2 R A
2 END | T

Runf\wpat does PRINT do? : Y

C. LET statement

NEW - - T
1 LT A2 R
'@ 2p  LET B=3 )
3 PRINT A+B
4 Mo - |
RUN What does LET do? o Y

O 0 A O S e B e o S e W I o T s T VA - Y U e B S e T e e e A B R A 0 W A S S W AR - -
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-D. Algebraic Operators - (=;~,A.*s/.+.~)

Try ‘3@ PRINT A*B . Note: When you type in thfs Hne the old
' w S line 3P is erased. =
..................................... ..D'.-..----..--.._..-.............----..; ‘
E Formatting in the PRINT statement

39, PRINT "THE SUM OF 2+3"" A+B /

Note anything in quotes in the print
statement is outputed as it is.

F. The INPUT statement . "
19 INPUT A - . *
20 INPUTB . . \\_////// q | r
LIST - ' ' : sid
RN What does INPUT do? ~ . o
/ o .
6, Progran Control "TEE;’E;BF(T;E;E;;;SE """"" ST T
4 GOTO 1p | | o
s oew- - ’
st ) | o
RUN wh;t_does GO}O do? -~ Note: to get out of the RUN sequence usef
. S S CTRL/C. |
H. Program Control - the FOR - NEXT loop . | )
, NEW | o | o |
CWCFRIITOS i}» o  ;» .
v onTr | R
30 NEXT T ) | = o .
R " T D e
.RUN ‘What. s happening? HINT -"look at the pr1ntoutoand the program >: ‘lgi;
: % - 1ist1ng TN _ ;
.Change Iine 1¢'
18 FOR I=5 T0 45 STEP 9 ' .

RUN uhat 1s happening?
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1. Program Control Logic - the IF - THEN statement

. NEW

- -

19 PRINT "WHAT IS 5 TIMES 5"
2p INPUT A )

39" IF A=25 THEN 69

49 PRINT "WRONG"

50 GOTO 79

60 PRINT "RIGHT" -

72 END

LIST to éﬁeck\Eﬁs program is in okay '

RUN  How does this program work ?

J. Re]at1ona1 and log1ca] 0perators h
Re]at1ona1 operators
= eqqa]
<>4nof equal
~ < less than ”
B

. - >greater than
b

<= less than or ehual

> greater than or equal

[ | Log1cal operators s
. i,

SN, AND ® S

'fﬁ¥br example

IF A'B AND B c THEN PRINT "A EQUAgS c" |

—--.-—&—-----——----———-—----—n----—--_------ -------

K. Math Funct1ons . |
INT(3. 5)3 - INT(-4 2)-«5

124.

- - - -

- . an - g - ——— e

‘This function wfll return - the’ 1nteger value of the var1ab]e.

If A=5.6 then INT(A)=5. Use in the form.
1n LET B-INT(A) '

-
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RND(]) —vreturns a random number from @ to .999959999
to return a random integer from @ to 1@ use
LET A=INT(1@*RND(1))
also ABS(X) and SQR(X) are useful. Try‘themv- for examnle
PRINT.SQR(47.87)

0 e e e = = " S = - - - - - " o~ - - o - o o

1. Strings - where A represents a variable which stores a number
y A$ representsa string variable which stores any
character usually letters.

19 INPUT A$ ‘th1s statement w111 accept character 1nput
such as a person's name.

20 _PRINT A$ Wil print out the person's name.

.---—-------------------—-.--.-—--—-----—-_-----_--------—--—-—-—_---

M. Restr1cted Word List
: You should be_aware of an extensive restricted.word_]ist |
which can not be used for variable.names. For example OR
is a restricted word so the veriab1e ORDER will be inter-

preted as OR DER and give you an error in program execution.

N. Programming Problems
a. MWrite a program which w111 drill a math student in 1nteger
addition. The range of 1ntegers shou]d be'from 0 to 20. |
The program shou]d give the student 10 prob]ems then ston.»
After each_question‘the‘computer:shou1d tell the student
whether he is right or wrong.
_Optional Extras:
- If the student is wrong te]] him the r1ght answer. Give
','the student two tries then give the correct answer ®

Count up the number of quest1ons the student got r1ght

- Input the student s name at the start and respond with
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~

the student's name on either the correct reply or
. the Incorrect repl}. Tell the student their

correct answer % for the 10 questions. R
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 SESSION 111 |
Date: April 3, 1980 ' Time: 1:00-3:00

The fo]]ow1ng areas would seem to be the ' necessary dimensions to

" be hand]ed today ) | N

a. a tfmetab]e of future events

" b. the various projects whlch you have chosen to undertake
c. the phys1ca] location of the m1cro, etc.
d. schedu11ng the various proaects
e. - selection of a co-ordinator ‘
f. experimenta] needs'

g. programming ass1stance
1. A tentat1ve Tlmetable of Future Events

) ! S1nce the end of the 79- 80 school year is rap1d]y approach1ng
and you will get another two month's vacation, we shou]d consider the:
timetabling of the project’'s events. The fo110w1ng\1s a uggeste

outline which we m1ght use for d1scuss1on

a. educat1ona] programm1ng completed by about Agr11 25

b. c]assroom exper1mentat1on from April 28 to May 16

C. session 4 somewhere between May 20-24

d;"cont1nued experimentation May 28 to June 2

e. session 5 and final wrap up June ?

Let us negot1ate these dates but I th1nk we should be f1n1shed in the

c]assroom by the end of- May.

2. Teacher‘Projects
The follow1ng projects are my 1nterpretat1on of your ind1v1dua1

choices concerning the educational applications of the m1crocomputer
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Would you consider a short comment to each of the other project members

conterning your thoughts and plans to date.

~

a. T-1 - math drill in the differentiated 7's

b.. T-4 - math drill in.the differentiated 8's

c. T-3 - computer literacy to select IA students .

d. T;Z - d€511\and/or tésting in chemical symbols, valences,
etc.

e. T-5 - computer managed instruction in science 7

3. Computer Location
The following physical concerns seem to be emerging:

a.. .a céntra]‘]ocatibn for the micro (library)

b. loan of a couple of T.V.'s from media for the varioué
floors ‘

= ¢c. some form of case for the micro and especially the
disc unit

d. what to do about a printer (alternatives??)

4. MWeekly Computer Schediiling

v

Uﬁfottunate]y one cdmputer musy be shared among f%yg teachers.
This may presént some difficulties and we should prepare some fair
ground-ru]es‘op thch fo‘operate. In Lethbridge’we_found a week]y _
rese;ye'jist‘in the computer room worked well. If éhe computer had
... not been réserved_for §_§pecific period‘iﬁ was avaffable on a first-
comé-fif%t-served bésis.i»A timetable form could bg‘prépared in which
téacﬁgrS'cduld entér'their c]assréom period se]éctions'for the project.
If ¢onf11§ts arisé they could be considéfed immediately. This

" necessitates you begin to consider:

.

a. what classes you wish to use the computer in? -

i



b. for what duration you will need the computer?
c. what dates you. will use. the computer?

d.. will the computer be available for you in the evening?

| A]so; wf]l‘the computer be}avaflable}to “select" studentstduring the
Tunch hour‘and after school? 1 am sure there are a number of students’
uho woulo be very 1nterested. In Vancouver uvery secondary schoof

has access.to the computer, via a time-sharing syste - hich students
supervise They indicate in about 10 years'of operation there have
been no 1nc1dents of vanda11sm If you wish to allow students out

of school time to operate the machine, you might consider the "appo1nt-

ment" of some student superv1sors???
5. Selection of a,Co-ordinator

Ivhesitate to c0nt¥nue bringing this po1nt up, but I feel you
shou]d have a “re51dent authority" who oversees the computer operation
here “ This person cou]d a]so be a contact for me if any problems
‘emerge. How would you like to choose such a person? It may be of note
: that one of the first tasks wouhibeto set up the computer reserve

scheoule

6. My Experimen;al Needs

The classroom exper1mentat1on of he computer is a most
_1mportant part of th1s research proaect Once thjs portion of the .
research is comp]ete,‘any-data missed is go _forever. I do not want

to'become onerous 0n'your time, would the foTl ing be reasonab1e{

a.' a deta1]ed account .of what you did, your lessons w1th
the computer, the student involvement, cannents, etc.
- shou]d~I_come into a c]ass to observe the student's -

usage? ~



- b. student eva]yat1on 1f app]icab]e (possib]y a pre and

post test/ fon the mater1a1)

" c. your final assessment of the computer's educational

'

usefulness

d. possibly a small number of student interviews of those
individuals involred'withvthe computer °

e. a final ?forme]? assessment by you which would be

published in the thesis. | y

AT theselere negotiabTe, lTet us discuss them. Specifically whet I

am looking for is a "typical” school's asscfsment of the imp]ementation"

difficu]ties and usefulness of the microcomputer. How m%ght we

structure the assessment such that this quest1on is answered?

7. Programming Assistance

As I indicated to you at the programm1ng session, I will ass1st

you in the programmIng necessary What' eSSJStance do you need? Would |

you be interested 1n an evening session working with me?

L)

If any problems emerge that present d1ff1cu}t1es, please do not

hes1tate to ca]l me.

oy

e e L e et e o s ot e 1L s me eyt

b farnt s



SESSION IV
Date: May 30, 1980 “ | Time: 12:00-1:00

A]though this project and- the school year are both almost con-
c]uded, it wou]d seem advantageous to consider some important topics -
before weleonc1ude. The following seem to be worthy of mention at th1§

point:

- 1. 'What,wﬁll be the fate of this project or rather the poesi-
bility of utilizing a“microcomputer\at the schoo]bnext.year?
L ‘0ne.suggestionhis that»we consider mdking a proposal to
Alberta Education. ' In mahy ways -you ere fn'a very favorable
position to‘assess the possibilities of;the microcomputer
in yeur school. 1If a phoposa] was to be created, yp% would
théve to specify the areas you would be wi]1ing tq pursue.- |

Let us discuss this. -~ g
2. WOuid you-be willing to discuss each of youf experiences so
far, espec1a11y those which- occurred‘when the. mlcro was
introduced into the classroom What prob]ems emerged? j1d

you: find so]ut1ons7 Nere these adequate?

3. 1 would 11ke to eva]uate some (or a]l) of the students
involved w1th the m1crocomputer Would a questionnaire-be
Jposs1b1e? If so, which of the fo]1ow1ng 1tems wou]d seem

to be usefu]?

-a. D1d you enJoy your exper1ence with the computer7
v b,' Do you feel you benef1ted from the exper1ence?

c. D1d you ‘have any difficulties operat1ng the com=-
<puter7 If so, what were they? :
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d. Do you think a cOmbuter could assist you in
. learning?

e. Would you Tike to use a microcomputer next year
in the school? _ ‘

A f.> WhQQHWAS’the %osf.iﬁféfésting aspect about using ‘
the computer? ' : , : ,ﬂwﬁ\\v///A

4. We should bﬁfef]y consider the format of the fiﬁé] session '

this schooi year. (When, What; Who and Where).

Note: The MECC software is in. Would you like to
- - spend a bit of time and quickly evaluate it?

Also, would you still be agreeable to me observing the computer in

operation in your classes? | oy
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Interview Schedule:
Interview I : )

From March 21-25, 1980.

Interview II

~From May 2-16, 1980

'Interim Administration
- Ny

May 22, 1980



INTERVIEW I

Sample Transcription

- Location: - School - : : Teacher - T-2
| Date: March 21, 1980

Time: 2:00 - 3:30

Problems 2:00

T - I understand we're going over Tuesday afternoon
to try some programming - I hope I'm more sucéessful.

This was the first statement of the interview which clearly indicates
the difficuity this teacher is having. The apprehension can be seen
throughout the interview.

T - This is the problem (programming) that I have and
I'm looking forward to the session Tuesday. I-

- worked through that manua1 (THE TUTORIAL MANUAL)
followed all of the steps and my biggest error is in
typing and Tearning how to get the cursor to move and
edit the-screen and I've got that part. Now the ,
thing is programming, what do you mean by programming?

I exp]afn the possibilﬁty.of,editing an a]ready‘written program or

delimiting. the scope of the prob1em. :

Y

R - What prob]emélarose when you were trying to: program?

T - Typing (having to get everything right) and time =
consuming until I found out how to use the cursor con-
trol. . : - :

R - What about computer operation - did ybu have any pro-
blems there? o o ,

. | . S

T - Not really - once you find out what the CATALOG is

~ etc. '

jt.) 4

Additional Problems 2:15 ,
. T -
R - Was there any problem in getting it hooked up?

T ~ Oh-No once you explained that - it was easy. The
problem right now is not getting it often enough -’
we're sharing ft. It would be nice if a guy had it
two hours any evening. One is the accessibility of

" the computer. L S L
i -

135
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R - Maybe what you are saying is that with five teachers -you
need more than one machine. , :
T - MaybéA‘howteachersrper_machine would be more feasible.
it beéémes~apparent,thaf the teachers are too busy through the week to
use the machine, so Weekendslafe the only available ti@gl Also that

to learn the teacher must spend extended periods of time to be efficient.

R - Do you feel it was a good idea to take the éanputer
home? , .

T - Oh - Yah. You wouldn't have enough time around the
Y School to work on it.

_Things Which Have Gone.Better Than Anticipated 2:20

T - Well I enjoyed it more than I thbught I ggp]d, but when
% it gets to this programming. That's a lot Of programming
‘to do. . o R .

Educational Applications 2:25 o ' 5

T - I can see it on an.individual basfs -~ limited to one:
student. I'm still not sure whether I'1] use it for
_ remedial or teaching. : ' o "

T-1Is thefe_any way to project the.computer output ont

a big screen? In this way you could use it in a smal
room for teaching. . b : :

Discussion certered around how to project‘anq;the requirements for _

" using the computer to instruct to the whole class. ) |

T - Terminology is a big thing in Science - getting kids
to understand what you're talking about. I can see this
machine Quite effective in getting kids to learn

- Chemistry symbols. ' ~

R - The trouble with the APPLE is tﬁat it doesn't have
lower case. - |

,TheJdiscuSSions begih'po focus bn‘the'bossibility of this application
and the ways of doing ﬁhjé. Toptcs included: the numbercbf‘quéstfons -
asked, fhe ndhber of symbols to 1eafn,‘etc. Extensions of this |
application are eXp]oréq (1dentifyfng"compounds,'baI;ﬁcfné chénica} 2

equations, and using the periodic tabie)Q quhistfcationsbdf these
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)programs are discussed with the possjbilities of “chaining“ the e

.programs together

»-Scheduling s T

LA

Discussion focused on the requirements of the classroom experimentation
- and the problems of moving the microcomputer Scheduling also emerges

as to the rieeds of this teacher in the classroom. ©



INTERVIEW II

Sample Transcription ‘
Location: School =~ . : , Tegéher - T-4'
Date: May 6, 1980 | "
Time: 3:00 -'4:00

Current Teacher Perception 3:00 -~

'Thié teacher has had the computer in use within the classroom for a
number of weeks.:

R - What are your thoughts so far on the computer's use
within education? . 3

T - We feel we can use it - we want it.... I'm just
using ‘it in the differentiated 8 class, and only get
two students to the computer per period and strictly
holding them to integers, but it's good...they (the
students) can't get at it fast enough.... It's
really good - what I'd do now is put on the Rule if
they get it wrong.... It's so easy to do now - we
know how to do it - so that's something I would like

. to do. - ' ' -

R - So what you would Jike to do then is take this drill
‘ . program and make it into an instructional package.
Wl Lo ‘ L - ‘

T - We'got this far now - in a short time I think, since

we started at zero, knowing nothigg, -to the point.now

. where we are picking out” these things.... There's no

end of use to it. I think it's great, but the trouble

is now we are at the point where we are going to lose

, 1t.  It's really discouraging - the people here are ,

~certainly enthused about it - we want one - we definitely

want one. ' : ,

On Computer Usage 3:10

. ) . . : ] . ) . . . .
T - It is being used - just. about five hours a day.  It's.
. being used constantly. I'm only using it for one class
so I'm not interfering with someone else's use on it.
....You could almost say that it goes from 8:45 in the
morning till 4:00 at night. - '

- On_Student Interest 3:15
T - I was sitting in the class the other day, and of course
I'm busy with the others, and half the period .goes by
. and some kid says 'isn't John supposed to go on.that now?’
- You know they're watching - they want to get everybody
- through. : ‘ _ S P
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On Classroom Scheduling 3:20-

R - Has it been a difficulty in the classroom?

T - ...one kid is on it - 20 minutes at
the student loses 20 mihutes - so they
very much. -

R - You don't feel that this is a detrim
T - Not at all - it has been working rea

them. In fact I think it adds a littl
-enthusiasm in the~c1ass.‘

On Deficiencies 3:25

T - The only actual drawback I ¢an see t
strictly a one-to-one situation and th

a time so that
're not losing
ent at all?

11y nice for

e bit of

|

0 it is it's
e time factor

- it takes you a.whole week to run through a class.

Maybe that's alright.

T - It could be a two on one in some cas
gram was written.

o0

On_the Project 3:30

T - My biygest gripe right now is that W

- .evaluate the computer - running it for

classroom. It's something we have sta

we' need all of next year really to sit
these questions. . .

‘& _ R - In what ways can you see yourself us
“ next year? - .

- T - Well I would ekténd it to a]mo§t eve
I could get a hold of the computer.

R.-In dri]l and practice?

T - Yes - as an actual monitor in front
you wouldn't use it...you can't read, i

~ to reteach - so if you had these thing

v you'program.thevrulevin, etc. - so it!
- drill - now it becomes a reteaching ma
‘Where I'd use it a lot. .

T - If we had the printer - that would b

es if the pro-

€ can't completely
a month in the
rted and I think
down and answer

ing the computer
ry math class that.
of the class - °
t. You always he-7
s (computers) anc

s not a straight
chine. So that's

e super - with the

random function and the printer and the parents would say

- can you give him extra homework - ther

- T - We could use one strictly in the mat
- time - with no problems and it would b

»

e_you go you got it.
h department - full .

e uSed.'
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, On Problems of melemenﬁation‘ 3:40

~ R - What kinds OF problems did you have getting involved.

T - ...if we waht to convince this sghool to buy one
- then we have to sell it to everybody in the school -

-not just five people. -In order to do that then I have -

to know an awful lot about it. If someone wants to
know what it Can do in Language Arts, then I should be
able to tell them. . At the present time I find that a
little bit difficult, because my knowledge on it isn't
that great yet -.only because I myself don't really
know a1l the things the computer can do yet. If I

knew a 1ittie more about the computer - spent more time

on it, then it would be easier to sell it to anybody.

On_Programming Knowledg® 3:50

T - If they (tedchers) don't have any background in it
" (programming) 1 tell you what will happen. . The machine

will get put Tn the storeroom and collect dust much of
the day. 1It'S the same old story, if the people don't

feel confident with the machine, then they don't use it.

On_Teacher Group Size 3:55

b

T - If you can 98t five of them (teachers) going on the’

project in a SChool then it wouldn't be hard to get
other people 90ing on it.... You can't go with one

 person in a sChopl - that won't work'... We sit around

here and have Our own discussions all the time, we're .
forever talking about the computer with five people.

T -1'11 tell you what's working particularly well -

‘three of us. - are all downstairs and we have the com-

puter on a dolly - we can just move it about so quickly
between class€S - and set up. That's important...bring

the computer iNtp the class rather than the kid out -

- that's a good. deal.

140.
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INTERVIEW ADMINISTRATION

Sampie Transcription
Location: School . |
Date: May 22, 1980
ife: 1:00 - 2:00
erceptions of the Project 1:00 S

R - What is your perception of the projecf so far, may-
be at its initial stages and where it is now. Have
your perceptions changed or been confirmed?

P - I would say the project has moved along fairly well
- I wasn't quite sure whether or not in the initial
stages .whether the teachers really understood what you
wanted to get across. I think they felt, even you had
made it fairly clear, at the first few meetings, that
probably here was a computer arfd here were some pro-
grams, how would these run at the school. I don't
think .they initially understood the amount of time it
takes to program, I don't think they initially under-
stood what is involved in all the steps. But I think
once they got into it, and had-a couple of in-services
with you and started looking at the programming, then
I think the enthusiasm started to come and they realized
these are how things happened, these are how things are
done, and these are how things can be used, these are

. the things I can do, and now, of course the next step,
what would be the next step to get it to the kid level.

Later: .

P - I think this has really helped to enthuse the teachers -
and to-me, from my point of view, besides the help that
kids get, is one of the major benefits - it's got them
into a whole other area - got them thinking about what's
available, what can I use, what can I be thinking about.

The Principal’s Role 1:15

it out to the staff, because if you don't have the/teacher
support, it won't go, so we seemed to get that. ce

that happened, since it was an external research project,

then I Teft it pretty well in your hands to co-ordinate

and run. .- o ' : .2

< . . . J/ . ) . B kY

P -1 was approached by you regarding the project, ;gput :
e

Later:

P-If you're‘ta]kipg about this kind of project coming. into
-a school, then I think the principal should have a Teading

“
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role in talking to people’on staff and saying here's
another potential tool, maybe we should’do something
My philosophy as an administrator is, if I see a need
and approach people on staff and they seem gung-ho,
then I should facilitate whatever I can to get that
project. - oo o - :

R - What are your feelings about faci]itating a micro-
computer in the school next year or the following years?

P - I would like to - we haven't budgeted for it - but I
would like to now. I am a 1ittle more pro now than I
was earlier, I'l11 be quite honest, because I think the
project has shown some positive results. We were in
-the process of writing up a research proposal, but un-

fortunately we didn't get it in in time.

Effect on the School 1:30

R - Has, in your perception, the microcomputer affected
the operation of the schoo] in any way?

P - I think it has had an effect on the total staff in
that people are -realizing well hey some people are doing
things in the school that are a little more up-to-date,
a little more in tune with things that are happening.

/

Later:

P - There is a 1ot of people on staff - in the staffroom
that say well hey I'm going to have - what is this com-
puter talk -- what are you talking ‘about -. wheR you talk
about Jloops - people are getting inteﬁgsted,and'saying,
what.can we do with it in other areasy- can we use it
in Language Arts, can we use it in other fields?

R - Would you see yourself using it next year, if you had-
. access to a microcomputer? S :

P - Oh yah, I would définite]y like to get involved with it.

',On'Implementafion 1:40

. P --....other computers for people who wanted to do some
tinkering, find out what it's all about before they =
- actually got into the classroom, which I think is a very -
important part of it. I think that's the praper approach,
- if you get people familiar with the computer before they
take it into the classroom. So it doesn't go into the:
classroom as a gimmic.... "  The teacher has to feel comfort-
~able with the machine, otherwise I don't think it will
work . A o S

IR 1S AR T S Ry etam i oy
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On Student Interest 1:45

P - I have heard no negative comments from any students.
In fact, a ot of kids ask, are we going to be able to
-work on some of the computer programs. = o
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TEACHER\SURVEY

‘Name: : A Date:

. As you are undoubted Y aware, there is a very obvious need to
collect your perceptions of e computer's efficacy in education and
also your perceptions of this Wn-service project. Your honest assess-

- ment in this domain is essential to further positive development of the
computer's successful implementation. Please be as candid and terse,
if need be, in answering the following questions. Be also assured that
your replies will be held in the strictest confidence.” ' .

Thanks -~ John Trévers

- 1. How mény yearé of teaching experiehce:do’you have‘?n Jjunior
high school? ‘ .

()a.1-2 years

() b. 3-4 years

() c. 5-6 years

() d. 7-8 years ‘
( ) e. more than 9 years

2. What is your subject area specialization?

( g a. Mathematics -
~b. Science
~{ ) c. Other, specify

3. The number of university courses taken in a ¢omputing7re]ated
" field., - : : ‘ -

- none

()a | |

() b.1/2 -1 course

() c. 1172 - 2 courses -
()d. 21/2 - 3 courses

() e. more than 3 courses

4. What was thé-approkimate/tofél number of students you involved
- With the microcomputer?4 I S

. 1-5 students

() a
'f ;-b,'6-10 students
() c. 11-15 students .
"~ () d. 16-20 students
() e. 21-30 students o o :
() f. more than 30 students. Please specify_ - -

145.
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- . R : ' J - o

How”hany'classes did you involve with the microcomputer?

a. 1 class
b. 2 classes

c. 3 classes . .

d. more than 3 c]asses

. In how many subject areas did you utiiiZe'the microcomputer?

*( ) a. 1 subject area N
- () b. 2 subject areas B
(e more than 2 subject areas. 4P1ease specify .

. Which subject area did you utilize the microcompoter?

Did you program your own_meterials for the.miCrocompUter?
()Yes ,\‘ ()NO : L

How much time (approximately) did you spend programming the
m1crocomputer for the duration of this proaect?

(') a. 1-10 hours |

() b. 11-20 hours

() c& 21-30 hours’ e :
() d5" 31-40 hours : e - /
() e. more. than 40 hours Please specify '

Would you say the deve]opment of computer mater1als is:

) very easy : '

no more d1ff1cu1t than deve]op1ng mater1als in other
»areas

more difficult than deve]op1ng materla]s in other areas
very difficult

(
(
2
( often ‘beyond your -ability

Vvv \-4

IDQ.O

. Did_your 1esson preparation take more time when you 1ncorporated
’ the microcomputer w1th your regu]ar c]ass presentations?
/

() Yes T ()N -
“if Yes, how much more? ‘, B

. 25% more . .
. 50% more -

. 75% more

100% more ' :
. more than 100% more t1me. P]ease specify

[ BN =N o I = o - 1}
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13.

1.

15,

5. 16.

17.

18.

)

_How satisfied are you with the introduction of the microcomputer

intoe your school?

( ) a. very satisfied ' .

( ) b. generally satisfied o
() c. undecided

() d. somewhat dissatisfied

( ) e. very dissatisfied

~

The computer abblication you chose was directed to:
. . .

() a. all of your students

) b. most of your students
() c. some of your students
() d. a few of your students

Is the grouping-in your c]asSes:
()4 homogeneous with respect to ability
() b. heterogeneous with respect to ability
() c. Other, please specify

‘To‘what'éxtent did your students have a say in the way the

microcomputer was utilized?

..( ) a. to a great extent
() b. to some extent
( g c. very little -
() d. none at all

in the intended area?
()
()
<)
The number of students from your class which were working
with the microcomputer at any one time was:

Do you feel the microégg;uter heiped your students to learn

- to a great extent :
. to some extent. : o
- very little '
.- none at all

ano oo’

() a. sfudent

() b.,2 students- o S
S { 3 students = o A

)
) c.

é ) d. 4 students - o :
) e. more-than 4 students, please specify

'Approximately how mahyftimeé did each student get to use the
~microcomputer? . ‘ Co ;

147.



19.

20.

2l

22.

24,

i o

How much time did the "average" student use the microcomputer

v

for each session? :

. @ microcomputer?

- was -adequate for your needs?

a. 1 to 5 minutes

b. 6 to.10 minutes.

c. 11 to 15 minutes

d. 16 to 20 minutes

e. more than Zq minutes

In your opinioh. what is the optimum amount of time per session
during your classroom periods that a student should spend with

Rl

;jah;zo mi Utgs

N

v’.) e e R _‘:;’,: - - : B .
To what extent“djﬂxfhe~1ntrdduction of the microcomputer to the

--classroom influence OF disrupt the normal operation of the class?

() a. to a great extent
() b. to some extent °
() c. very little
() d. none ‘at all

Do you feel the time the students spéntvon the microcomputer

was worthwhile? ;

“ () a. toagreat extent , :
() b. to some extent ' -
() c. very little o
() d. not at all

How much time per'Week'were‘you able to utilize the'microcomputer '
~in your_c]agses?, _ o -y :

\

() a. 1 to 2 hours
()b. 2 to 3 hours
()c."3 to 4 hours
. () d. 4 to 6 hours .
- () e. more than 6 hours, please specify

Do you feel-the amount of time you had to use the microcomputer

() a. very adequate o S
() b. adequate- | N L
) c. not adequate o |

. b Y- PR -~
. A d‘i .
. .

s

, AIf-"nbtfadequéte" how much more time do you feel you would need?-

o

148,
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26.

- 27.

28.

.29,

. 30.,
. operation of the microcomputer?

"If Yes, approximately how long?

—TN

/

. Did the students have to.wait lTong to use the microcomputer? -

() Yes : - () No

In your opinion, hpw many microcomputers would you feel are
necessary for each classroom? ,

If you had $2,000.00 (two thousand dollars) to spend on educational
supplies, which of the following would you choose to spend the«l

money on?
* &

) a. one microcomputer

) b. a calculator for each student _ -

( ) c. a DataMan or Little Professor for each student

) d. Other, please specify . :

Why did you make ,the above choice? R

<77

In your opinion, what is the optimum amount of time per week a

student should spepd with the microcomputer? (In your educational

application). ‘ .

N
(
(
(
(

. 1/4 to 1/2 an hour
- 1/2-to 1 hour

.1 to1 1/2 hours
1.1/2 to 2 hours

)
)
)

}

a0 oo

.,
.

more than 2 hours, please specify _

In your .opinion, what is the optimal ratio of "mitrocombuters,to
teachers” for effective use of the device and STILL be cost-
effective? C o - ' «

() a. 2 microcomputers per teacher -
()b, 1 microcomputer per teacher

(-) c. 1 microcomputer per two teachers
d.-1 microcomputer per three teachers

)
() e Other, please specify .
In your opihion, did the students have difficulty with the -

: _g;a.<never‘ S e
; g b. very seldom
{ ) c. moderately
() d. frequently 5
( ) e veryoftenf™

4

o



31.

32.

33.

34,

. 35,

- 36.

- 37.

A

Did you:

() a. move the microcomputer to your room for tnstruction
( ) b. move the students to another room to use the micro-
_ . Computer S :
() c. both of these
Did either the movement of students or the microcomputer cause
disruptions? S o o

()a
)

)
)

. never

. very seldom

. moderately ) y
frequently '

always

mano

r

In your opinion, did the students who were using the miérocomputerﬂ

_miss.appreciable amounts of regular classroom instruction?

() a. to a great extent

(-g b. to Some extent’

(7) c. very Fittle ; N =
! &) d. not at al1 - . R C

If your students hiésgdvregular’c]assroom‘instruttion; do’yoUﬂ
feel this hanmed-their‘education? . : L T

() a. to a great extent 0
() b. to some extent =

{ ) c. very little

() d. ,not at all

«

into educ

" Do you feg{lthat.the purpose of;introducing‘the miérocomputér

ion is clear to you?
() Yes I () No

Do yougfeel that yOuF.subjeét shoh]d’be'a]téred t67meet the needs

Q

of the microcomputer if this device could.improve your instruction?

Y °
Ve

. very much so

()a _

( ) b. sometimes - : : o 5

() c. seldom o N - L .
{ ) d. never o :

( ) e. undecided

Do you feel..that your school operation should be -altered to meet -
th needs of the microcomputer if the changes .improve instruction?
( )-#2%%ry much so = . '
- ) b. stmetimes - ° . S
| ; c.:.seldom : o
- () d. never S
. { ):e. undecided

" . \'4.‘ .
. . ‘ . Te
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38. To what' extent did the microcomputer's 1ntroduct1on to your T
classroom change your overall work]oad?
() a. a great increase L ’
o ; b. some increase - fl-f.- o
‘ ( ) c. no change o
" ( g-d. some decrease - b
‘ () e. a’great decrease _ ’
~39. Do you fee] the t1me you ‘spent - was worthwh11e? B
() a. very worthwh11e ‘
() b. somewhat worthwhile L
( ; c. undecided L,
( ) d. not worthwhile = - - .
( ) e. useless : :

40. Did you find’the microcomputer of assistance to you in your ™
- regular instruction7 ‘ RN C -

( ) a. great assistance

" () b. some assistance

()c. ,little assistance L

() d."no assistance R SR o
() e. undecided T e

41, Do you feel the m1crocomputer provided you with a]ternate RN h

, ‘teaching opportunities? , 5 -
(.) a. to a great extent - A
( ) b. to some extent
“{ )'c. very little
f - ()d.onotatan -
0% () e undecided + °

~‘J

' :42; Hhich of the following areas would the m1crocomputer ass1st you in
: - the 1nstruct1onal process’ ) )

~( ) a. lesson introduction s
-b. lesson. development , - s _—
c. post lesson reinforcement —_ LT g
d. general maintenance of skr]ls Ve - S
e. enrichment - _ X B

f. motivation: S B
g. Others. p]ease spectfy -

43,.' In which of the foﬂovnng areas‘td}you use the microcomputer?

- -

a. lesson introducfion &

b. lesson development -

c. post lesson reinforcement ~ o
d. general maintenance of ski]ls R
e.. enrichment - - e
f
g

u-

. motivation - .- L ';
- Others, please. specify_ -
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45,

46,

~useful for:

'Tonhét exte?t diqbngff1nd the microcomputer mot1yat1pgvfor:

N
. )

152.

The next three questions. use a five point rating scale. Please
encjrc]e the number=you_fee1 best represents your viewpoint.

Note: the not useful extrdhe

‘

Cdrresponds to 1 and the véry.usefu]
extreme corresponds to 5. . T T TR TELUEREIEL

)

To what extent did yod.find the.microcompute}'academica]ly usefﬁ]
for: ‘ ; ; . .
w  not useful' , very useful

Gifted students-------—--- 1 2 3 i 'S 5
;‘Average stuqepts--é---4--- ] 2 3 4 5

. SloW learners-----weeeeeo 1 2 3 4 5

K,
g
P -

To what extent doyou feel the microcomputer could be academicaldy )

not useful : . Venz useful 2

Gifted students-----ioo' ] -, g ﬂ\tl/' S
Average students---------. ] 2.3 ’;? | ¥s B
A NS , o IR : K
Slow learnersg-----eeea--. = 1. 2 -3 4 5 B

: - @

P g
EIER

L PG

‘not mot¥yating - very motivating = |

Gifted students-------- S SR S}

‘Averagé?studeﬁts ------ f--é 12 o 3

l{!
=S - .
Slow ‘Tearners----emeeeoo-. 1 .2 3 5
- . R . - . . . . o 3
t e . )
iy ”
- = -
o )
Lol i ) . f‘g“};:*
< . v " L e Ce o .
g - ) 34 VY S o I
S ./ i o Ll t» &
e > £ K4 '
:,'r ' . A’
e o
7 N L
" R ) .
\'
o
L& B 3 \
- ' .¥~, -
s ’ v,
% 2. : {. v
i, . s . 3
i . . i i
! ik s
: A - i
3 - "&Ri‘ " .
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47. 1In carrying out this project, indicate under. the “at present"
~column the extent you utilized the microcomputer in the following
“modes of instruction. Under the "potential” column indicate the
extent you feel the microcomputer 'could be used. Indicate your '
choice by -encircling -the appropriate number in both columns.
may also add more to the 1ist if I have nmissed an approach you used

or feel could be used.

“You

AT PRESENT IR e _ POTENTIAL.

153,

<

(never)1 2 34 5(a¥ten) - Mode of Instruction . .(ﬁever)l
MR “3§_,

2 3 4 5(often)

128 F% ¢ <Teacher Tecture 12345
s "{'2 w@,‘s’ " Teacher demonstration 12345
Aos - s . , . kR . ' “
’ 2 3‘% 5 f;~ Class‘discussions ' 12345
S __1 ,_243,4,5,4, Small group discussions . . 12345
i ﬁ;‘t;2;3 45 | Ind1v1dua] prOJects’ . 12345
© 2345 " Small group-projects 12345
‘12345 "Labexpemments 12345
12345 '” Dr111 pract1se R -5;': o }A233 4 5  ﬁr‘
12345 Class projécts - 12345
1 243-4’5"4"4‘? Games approach o 12345
] 2 34 5 ' ‘Ind1v1dua1 1earn1ng packages 112345
1 2 3.4 5 Field tr1ps and excursions = 12345
12345 B ‘-,Student directed c]ass d1scus-'/ 1.2.345
: : . o S]Ons . , v N .,‘}
' 1.2345 4 . Resobrce persons from the 12345
IR s ~ community -
Y e L :
,r_ ;] 2’? 45 }fjér‘ ‘_>; T . Lo | | _7 ZV? 4’5
12345 7y N <1234
I };&‘ LY ‘Ratings to be used / | .
t: e ever" 51 BN 3 = moderately . « 5 =often R
S 2=ewm’ y 8 = frequently S o P
¢ - . ‘ be . . » . L P 3
::,'J » . 4.
/

G
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48. Did discussions with the other teachers in the project assist you
in your understanding of difficulties? ©
() a. very much so
.. td some extent e L
. very Tittlc _ ; ' adf
. nat at all ‘ ,/”‘J
. undecided | . e 't%éa'

oo

. ()
()

- ()

()

Y49, How often did you discu.. the computer project with other &8

oo

. once a week
. twice a week. .
. three to five times a week

. two to three times a day | K | Ll
. more than thrée't1mes"a,day, please specify 5 T _?%

TN P Iy, P,
N et e e
o"anoow

50.- In your opinion, what is the optimum numBer of teachers to have
involved in a computer implementation project? : o
() a.-1 teacher
( ) b. 2 teachers o ‘ _ _ .
( ; c. 3 to 4 teachers ' ' s ¢
) di® to 6 teachers ' :
() e.™wore than 6 teachers, please specify ,
51. 'In your opinion, what-is the minimum number of teachers to have * g
involved in a computer implementation project? o

.. 1 teacher - ' . L

. 2.teachers ' o o o~
. 3 to 4 teachers ‘ ' : :

- 5 to'6 teachers , N '

. more than 6 teachers, please specify L

NN i,
oo oo

52. With the experiencelyoukﬁave had so far usihé?thé ﬁ$€raéomppter,
‘ would you recommend- that most. junjor high sehgol students should
be able to use microquputers in their schoolwork?

“(-) a. very much so o _
> (-] b. to some extent .« . 7
() c. very little o SRR
() d. not at all- ' S
. () e. undecided

S b T 4 . T )
53. Do you feel that junior high students want to use the microcomputer
~ in their schoolwork? - _ '

+ () a..very much so - ' /i
(. ) b. to some extent
,é ) c. very little : .
o ;~g d. not at all SRR
oL AT e. undecjded




54.

/85,

" 56,

57.

58,

- Do you fee] the educat1ona] application you p1cked wayg aﬁbropr1hte
. to the microcomputer and to education? , \y;v N

’4Comments

155,

Do you feel that junior high students are interested in learning
about mfcrocomputers?

_very much o]

to some extent =
very little

not at all
undecided

o
(
(
(
;X

e e e O Ot
m Q. n c- m

Do you fee]‘that'students‘think-that knowledge of computers is
important? S S

( ; a: very much so . | o ' -
( ) b. to some extent: : , B
(.) c. very 1little T _ : ‘ S ‘

() d not at all - - T : ’
( ) ‘ undecided ‘ T 'T4 T

LS AN
very much so ‘ : BTy
to some extent ' ’ » R

very Tittle :

not at all

undec1ded

——re e
m Q.. ﬂ U' m

(
(
(
(
(

“
.
ﬁl, * ~

’Suggest1ons - N - N

-

Do you fee] the prOJect in-services. and ‘assistance were adequate in

preparlng you to use the microcomputer?

()
(-
(
(
(

very much so ). .
to some.extent ' :
very Tittle -

not at all : _ ' h . .
undecided ~ R ' . &

fbﬂ.nU‘ﬂJ

Do - you feel. the materials presented to you were adequate in pre- -~ . - qg?
paring you to use the m1crocomputer? - _ S . : . '
‘( ) a. very tuch so - : .

. %o some extent Y
. very little ¥ :
not at all. ¢ .F

undec1ded -

mo.no'm

)
)
)
)

T P




59. Do»you fee] you learned enough of the fundamentals of the BASIC
1&nguage to adequately program your educational application? .

( ) a. very much so -

( ) b. to some extent

() c. very little

() d. not at all . _ . v

( ) e. undecided R Co

- Comments

: ’ - . R .
60. Did your attitude towards tt "usefulness" of the m1crocomputer
in education change throughout the project? .

() a. very much )

() b. to some extent
! () c. very little
‘ () d. not at all -
( ) e. undecided "
Comments

;a o

r

. - ' N 4.
61.. Do you feel you had adequate time during the project to preparec
you for 1ntroduct10n of the m1crocomputer to your classes? d

() a. very much so
R ( ) b. to-some. extent '
C ook ) e very little _ .
L (- % d..not at all | L
SR S (") e. undecided el . _
) v : » Vs ) A - . C - .
. ._'?3‘.;.: - AR ) o ' ' _
, ;;£;§,tq?mgents - . ‘ S g
o,m;:."‘."'-’r o M ' v . o. . . .
R .
- J""‘ L ‘?;
. L B N » ]
xé‘" R Bew o o
i _ IS
P T A;’,a .
LT -_7 AT
. e L . “
-.:t_' iy . “
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62. Had you used a computer before‘you became involved in this,prbject?‘

() Yes (Fho-_ | '.}.@ﬁ,

. \' '; -~

77T Yes, where did you use 1t and how much time did you. spend using

it? -

."I

" 63. Would you now consider’the purchase of yéur own microcomputer?

() Yes - () No
If Yes, how would you 1ike to use it? y

64. Do you feel'that-a microcomputer should be available for use by -

6.

the school next year? '

() a. verypmuch so . J&
( ) b. to some extent i . ,
()-c. very little: . . % . g S I
(') d. not at all : o D Co
( ) e. undecided o e :
. Comments® {
o . N

<

Do you consider the microcomputer to have some strong educational
possibilities? o . : , '
Please comment_ ' | ' |
- .'_“, : : ?/‘1_
’ "i',’ - ' ~
o N
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66.. Do you consider the microcon
' application t? education?

() Yes -,

Please comment

Puter to have weaknesses to jts

67. Do you see any changes in the ‘cyrr
facilitate th

iculum or school operation to -
e microcomputer and education? _ o

. ( ):Yes (,) No
A Please comment
o : 14
. X - i ] .
¥J . ”{ﬁ:. N' N
s n

q

# 68, Hdbe you perceivéd the'microc0mputer as havingvany effect on your -
: - teaching style in the cTassroom?

If you continued to use it, do .
You think it would have an effect? o -

& "

69. "Did you work with anothef_

'téaCher at any stage
() Yes -

during this project?
-(;)*No: - . ‘“ 

IfyYes, in what way was this éidvéntégeou.s?‘

i R s T e
L : ——




70.

7*[ Do you feel you ga1ned a programming know]edge {BASIC 1anguage
nstruct1ons) Qf the microcomputer? . -

( ) a. very much so
() b. to some extent
() c. very little
g g'd. not at all o
.)..e. undecided
72. Do you feel thdt 1earn1ng computer programm1ng 1s d1ff1cu1t?
() a. very much S0 -
() b. to-some extent
{ ) c. very little o
"o g d. not at all
: ( ) e. undecided
73. Do you‘fee} that a know]edge of . computer programm1ng is necessany
for successful m1crocomputer usage?
( ) a. very much so N
( ) b. to some extent -
() c. very little ._i}{
~ () d. not at all . T
() e. undec1ded R ‘
- Comments_ .
iy
v
74. Dld you f1nd 1t1diff1cu1t to 1dent1fy su1tab1e educat1ona1

of the microcomputer?

DoO0ooTN

very much so

to some extent

very little

. not at all

‘undecided

/

Do you feel you gained an gerationa know]edge (basic commands )

applications for ‘the m1crocomputer7 :

()

(
(
{
(

N S i S

S Maan ow

. very much S0

. to some extent.
. very little

. not at all’

. .undecided

~

—

'.'COmments »
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75.

*-f Comments

. 76.

7.

160

Do you feel you understand the potential‘of microcomputers in
education? B

) a. very’muthﬁSo““
o . to some extent
() c. very little o
() not at all

( ) e. undecided _

Pt
OQ.OU’

e

Do you feel that consultative support is necessary to successful
m1crocomputer 1mp]ementation in educat1on?

“( ) a. very much so~ ° , :
( ) b. to some extent R :
() c. very Tittle ’ - '
( ) d. not at all L -
( )-e. undecided L L -

-

- . A
o

. Do you feel ‘that adm1nistrat1ve support is necessary for successfu1
.m1crocomputer implementat1on7 .

-~

‘ (_).a. very much so o -y
-) b.. to-some extent S : ‘

. very little : _— s
not at all . T :

y
)

m'n;d

’\6’\’\

- undecided

.jCommeﬁ&S _" PR N _ — '}
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Each of the fo]lowing areas have been 1dent1f1ed as having
potential for computers in education. Please rate them by
enc1rc11ng mhe appropr1ate number

COMPUTER APPLICATION yg_gg;gd_ | Great need

A Computer L1teracy <] 2 .3 o 4‘ 5

B Computgr Programming 1 2 -3 4 5

C. Drilland Practise ' 1 2 3 .4 5

~D. Mathematica] Prob]em So1v1ng 1 2 -3 4 5

E Computer Ass1sted Instruct1on 1 2i'} 3 4 5

F. - Computer Managed Instruct1on 1 2 3 4 5

6. Simulations 12 3 4 5

H.‘,Administration (budget, . 1 2 3 ' 4 5 :
scheduling) : e 4

Nou]d you RANK these appllcat1ons in the1r order of 1mportance
(Use the letters ad301n1ng the app11cat1on to do th1s - i.e. C~-F.

~-D-andsopon). T .
. N 4T~ L ;
2. > . 6. .o e
. .
4. 8.

Nh1ch of the above computer appllcat1ons wou]d you be w1111ng to
-.pursue next-year?

."Hh1ch applicat1ons wou]d be best 5u1ted to the programs in your

~ school? R N o R
o , . S T BN
1. . . 2. - - SRR

= . % _.; :.;w ﬂ\ C . _ ‘__4;




82.

83.

85.
" 86.

87.
--.>;nfunct1on1ng of your program?

. ,)"‘lv /
-~ \ .
e ~ -

Hou is the structure or operation of your'school‘suited to your.
first choice? o , ‘ :

~

Can you think of a different structure that might make the micro-
computer more effect1ve? : . . ’

£,

What is the major ro]e (what you do)uchangeiforvyou in your first
application choice? . A . _ ! ,
-

KA

uould a. teacher a1de be. Va1uab1e for this applvcat1on?

() No

U.'b .

( ) Yes “

ns’v .

How many prep per1ods would’you need (absolute]y need) per week

- to present this app11cat1on?

%

162.

Do you think parental exp]anat1on wou]d be necessary for the proper o

( ) Yes. S () Ngf

.- Would th1s app]lcat1on require you to'have dutsideuconéu]tative
: aSSIStance? _ ’ A :
( ) Yes ".“ ( ) No

CIf Yes how much ass1stance do you- fee] you would need?

S S
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89. l'lou]vd this app]ication recjuire extensive preprfogranmed softwar‘e?

() Yes - (,),No“ ‘

'If”Yes;'how'db you see tﬁis néed'satisfied?

- -

]

90. Would you be wil]ing‘to.co-ordinate the microcomputer;project in
the school? ' ' L

) Yes - O

91. If you were in charge‘df implementation of akmicfocomputer into a

local junior high, what do you feel are the most important pre-
conditions for your project'S‘succe552 _

92. ‘Would yod‘comﬁent oh‘your initial reasons for becoming involved -
with the microcomputer project? ' | T o



»

T64..

93. Certainly a very important part of any educational implementation
s the teacher's "actual" perception of it. -This last question
(finally) pertains-to this domain. T feel each teacher in the -
project should have a chance to express thelir perceptions “

- "directly" in the thesis publication. This, not only enforces
*the validity of my thesis, but also makes interesting reading
for' the audience. Would you please then comment on your
perceptions of the value of the microcomputer in education, and
- also what you consider necessary preconditions for a successful

-implementation. I will reproduce your perceptions ‘directly in
the publication without, of course, identifying anyone individually.

(Thank:you‘for_your,kindness and patience dufing the course of the .
project and in answering this rather lengthy questionnaire). :
' S o John Travers

1 4

T
A 1



STUDENT SURVEY - . \

0

Class o A;,;A- : Daté | . )

~ As you are probably aware, some of the teachers in your school
have been experimenting with a microcomputer: - Each of you have used
the"gcrocomputer'in'some form or other so we are very interested in
‘Your"opinions concerning the experiences you had with it. . 3
This is not a test and will not be used in any way to determine
grades. Please answer the questions as truthfully as possible. This
"is very importént for the future planning of microcomputers in your
school. - Thank you. - L B .

1. Did you enjoy your experience with thg microcbmputer.tﬁis year? -
COYYest () No o
’ 2. What)Subject areafdjd you use the miérdcomputer.fof?:J(Math, Science,-ﬂ&
- etc. B = o , R R
[ . . I.::',,

:-3, Did you use the microcomputer in your regular classroon? I
‘ C)Yes L ()N

TR} -

Qo1
T, e
Rt a

If-No, where did you. use the microcomputer? iR

4;-’D6'you;féél'thejmicr0compqter'hglpéd*you 1earn?“ e I

i () a. to a great extent = = - e
' ) b. to some extent 4 o o
sy (e very dittle . 0 e 0

Zat () dionone at a1t . e A

5."Dfd'y0u“have difficulties in operaﬁing»thequcfocggﬁyter?
6 ) i . T ) s - o o . .c-:’ .‘;,-'_:v;x' ;“ q.kv s

o) vest ) e :
- If you did, what kind of difficulties’ did you have? L

.
H

. \ ..‘ . : . .. . _b‘ :




6.

7.
T each Sesswn?

&

-

¢

©

S ]O'. g

.«
oo

How many. times ‘L,ﬂ _you use the m1crocomputer?

! ¥
o )

§

(

\

mn.'ncr?h

166

B /A

v

L)

.1 time . _ ’ L

. 2 times. '

3 to 5 times SRR . R S
. 6°to 10 times I A L R S
more than 10 times ' - Uy

v

How much time (approximately) d1d you haVe the m1cr0computer for. 1n ‘ﬁ ,

RE ta 5 minutes . : T 'd:%,a :

b ‘gto 10 minutes
1

d.

("_f) e.

‘to 15 minutes " RS
16 to 20 minutes "~ . C
more than 20 minutes - o ‘

Do yod fee] the time you spent on the mifrocomputer was worthwhﬂe?- ) L

e Sy
i LN

( )a. to a great eXtent - h

k)

,“(
~“H
()

b..

.bo you feel the amount of time you hgd to uSe the, microcemputer, was
. adequate for what ypﬂad to do? =’ . e L ’

) a. Very adequate L

b.
€.

d. no opinion = - - - St e ‘
e e g ‘ '
o If answere_d €., how -mucm’gziye do you feé] you would need?

to some extent

c. very little . ** .- K .
()d.: not atadl . s I S

*4.

ddeagge .ot T e URTe T vy

‘not .adequate @ LT T
o ' ’ ;

A
0

?—~. o —-,,‘ —

Were the microcdmputer s instrucﬁons about wha t.gyou were to do

clear? .
N ; veryclear e P SR
b. c]ear ’ ST ' . R “j : S
) c. not.clear | | S
() d. no opimon S B _
1. _,Hhat was. the typical size of the group of studente"us'ing the micro- T
oo computer when you used 1t? S R S T
() a. just .vourse'lf P e
YA () b. one other student
. 2 €. two other students -~ = .- .. . -
s .d. three other students T
( _e..mre than three other»{tudents If $0 hpw'npf‘y?

»

..i’_v“

- . . . . ,g‘ .

' '3



T

b,
e’}
oy
~J3

12. D1d you miss ‘regular classroom 1nstruct10n when you used the’
: m1crocomputer? , . i ~ 5.
v o 5 ’ :

| ,i)Yes ! @G ' ()No )
) d . ~
13 If 90u m1sse§regu1ar classroom mstruction, do you feel this harmed

. u- your edn.fa,tjqp?(3 " L A o

_Q great extent
0. some extent

W, “( Y c. fery little o ' '.T R

i ( ) d. nope at all B e L o
14. \acher ava1Tab]e to help. ,yom 1f you had d1ff1cu1t1es? i )
()Yes ¢i ()No e ‘ / ¥
‘ . . “1 : . "' S “- ":“;‘g’ I'-.‘i‘ ' . 4 ) ‘ .
15. D1d you evgp‘ Jleed assi stance? ' o P
. ‘f 'J '»«.,». . . o .~1,
g ( ) s, o ‘ff,ii""j' ‘ «*
. ‘If Yes, how many t1mes? ' i
[ e A M : . et . e
. ,,16.- D1d you have to waoit long to use& m1croc;_ompute‘r‘? . : o .
ey . o i . &) ' . - > . )
L I ( y Yes o )’No SR RN é*".. S -
¢ o - W B '
' If Yes, approx1mate1y how longﬁ B DA ; ' .
o ’ T . S 3 ) ¢
s Prr I s
" md the 1ntroduct1,on of. the microc fRyter to your classroolt influence , -
js’f“? other things gmng on in the sTassieg X N
- e Ry A T
_ “If Yes, were these 1nf]uences for thé better? : E’; . P :
‘f‘-:-"" SOt T e L A
N . ’ » 'l S .
‘ ;Exp]air_;.“-* -

18. In your opmion, how ‘many . mwrocomputerswould,:y;m_' fe'eﬂ’;ahe - r

necessary for each c]assroem? : - e T e S

a . A : . o . .".“ * ‘." . ) ...‘ .‘ * v \
W e "ﬁ L R - L ' :
: o -' -t N B q’ . - -"4 . ‘. * L - ,., ‘ ’
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19/ 1f your cTS‘é had $2,000.00 (two. thousapd dollars) to spend on .
~ \ educationi] uppHeb‘ wh1ch of the fo’lTowing would you choose to “ o
% spend the money. on? . e o Foh
. ( g"a'. dne rﬂicrocomputer 11ke the one you used |
n () b. a calculator for each student = : .
, ( ; c. a DgtaMan of Little Professor for eac student
().d. Other,g please specify . . o
—_ ': A P L ,-{'ﬁ :':lf; £ !
Why did you' make the above cho1ce? . 4 .
* ) )
\ 5 e
s Y ‘kf’" .
‘ ' £ nw - ¢'H_x ‘
) 20. _ Would you er ‘.'o see your schgp%' . .
. '&a. Present-a course which tg the computer basics. B
o ‘(What a copputer can do SN a simplified explanation ‘
' of “ho it works, ‘and some Uf‘ he é ects the computer will . se:
'have on your f%ture) - A L S }f*
(ﬁa strong]y agree ‘% W CaE T T T
- La) b.oagree -7 - is TR
- " - (" )scs undecided «f’_;. j E @3» R o
@ S ( ; d. disagree : ' . FREC e
TR e. s’tromly d1sagr& e ‘w P S
N ""‘%‘ Present 5 coctﬂ'se in leanm ng how to program ﬁhe computer ' o
- ( ) a. strongbg agree e AR O Al K
R * {-)b. agree .- . g PR
(. c undecided = . " iguame’S. . T o
é .,,d1sagree y e e,

K strongl‘y d1sagree L~ J_\,r - g ) C
8w ‘ L o ' a4
T q. Des gn part'of a cours@ 1n which you are taught by a computer B

. . : : ’ ' - o _'_ . | A
( ) a. strongly agree o E SN pre
() b. agree o o -
( g C. undecided - . =.
A () d. disagree "%~ . ;
/ ( ).e. strongly d1sagree . o R
- d Use a- computer to select the topics you wﬂ] Iearn adm1n1ster e
Y your tests, and keep track- of your marks _ . g
’ - é ) a. strongly agree Dl e e
) b. agree R S :
R O ; ¢. undecided . ] '
© () d. disagree Sl
o ) e. strongly dwsagree ST e
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Pac .
e. Use the compul:er to help you solve prob]ems and "s‘}mu’late"
or show you subjects .in Math and Science which can't be
e shown'by books (e.g. ‘8, simulation of real-life situations
- - in a prairie ecosystem and the effects .on. the whole system
' when one part of it is changed) L ,
. " n“' v . “}I : o ) » *
s ) a. strong]y agree .t.r' . %ﬁ. 'Y
) b, agree T : o
() c¢. undecided . -
e ) "¢, disagree T .
“ - ( ) e. strong]y d1sagree - “
21' Which. of the fo]]owing courses wou]d you be interested in taking?
, | ( ) a. A course in computer bas‘lcs (what a computer can
® ‘and. can't ‘do, -basically how it works, and’some of . .
'the effects it wills have on us in the future). A
| ) b A course in computer programmmg (1earning How to R | &
ST ,give the computer 1nstructioqs 1n the BASIC R S,
- language) S o e R
22. Have you ever used a compu;er ou'gside ., : 4 ’7”'15@ :
i, . L . “ ) .
o ( )Yes , (o) NO ’ ) ? e
, . If Yes“ wHere d1d you' use 1t apd how much time did *you spen% using 1t? . ’ ,
- . . B
- o . 40‘ r A‘ e . -;,‘.&_1,\; v /
e 4~4: v K ""‘- ] ,&é‘ _'5.“‘"4_ ‘. : w'
B Y] \f' - - : .3 B Y L ‘ . > » '.
©23. Wauld you er 1‘ own a miérocomputer?' ; ‘ ' 'w
L ) Yes (M
e ] S .
- If‘Yes how weuld Jou 11ke to use it2 . - S
' '“ 3 . "" 3 : . A N on-‘ T
) >, L Rk T ﬂ ‘ P "".»'LW'A‘
_., » ‘, | .




TR
‘s‘[.-

e ’
w7

24, with the experience you have had so far using the microcomputer.
* would youéagcommend that most junior high students should be able
to use mi computers in their schoolwork?

170.-

( );Yes. . v () Noo | ' ~
. . ) : N ) o
Why, or why not? = = C ' 4 VQL

kY

A Ty g . .
25. ‘Qsiibu feel other. Junior high. students would want to use the _ '
. microcomputer in their scho@lwork? - : L
. . , . L ¢ '
. very much so

. to some extent ‘ ,
. very Jittle : ' S, n
not at all™~ . . e
. undecided

)-\'\'AAA
maoown

- w LY
Do you th1nk that know]egge about computers is 1mportant?
I A . .
).a. verymudso. @i H e
) bx”to. Some- extent 13?}' oo : _ o
g :C.. very little & % “s h o - v,
4 .

d. Mot at all - - - T ¥

: e. undec1ded L . i
,'Any comments S LTI S < 3 A AP
. . o : . . ‘ 1Y } T . - ‘) . - .
) | v QQO : - ¢ »
" 4/ . — - — .
B4 4 at kinds of thfngs d1d you part1cu1ar1y'15 about using the o _ ;
B crocomputer? Lo | | . . |
3 . - b
: K N - . ’ .
. . . v' ." ‘P —..41‘ . r's . . .~ *ﬂg
- e .
W“ R TR e g "
;4 .Qflw o N .
-7 A S o !
!
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.28, What kinds of things did yod particularly not like about using
‘ ~2i& the microcomputer? - o ' : .

'z .1

[
A

. . . ) ']
b S . < -

k) . A

o

[ ) t - R - - — —T — .
U o % 2
R : . e - ) WA -
N

'29. Do you feel .that other junior high stullents: are -interested in _
-~ learning about computers? , D Y '
‘ | IR 1 e

() a..very much so - R R
b. to_some extent IR R YL
c. vefy little - JRER ' - S k<;§$'
. d. not at all o, J,y' o N A SURCAN

i+ Do. y@u+have. any other cﬁﬁmegtgyﬁhich-migbt-be valuable for us to
" know? R A

: .
Nt S

w »

"

R - e i S N . ’ "
& oy ) . . i )
. e : R . / N
= . —X N 2 L3 M
o . T T T —
A . ’ cq " v
» N ', ¢ ." ; :: . . &

.

Je 3
L
.»)i“‘w'f

,
r—
.
%
.
e
X

T _rThaﬁk;ybuf_ R

[

- .
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KR ', , . N , R )

A V't‘\& IR t ! )

NS R P : : s o

N SAMPLE PROGRAMS
TEMPERATURES | R
Print the centigrade equ1va1ents of all Fahrenheit temperaiﬁres from 0 .
to 250 degrees in d1fferences of ten degr e e
10 PRINT “A PROGRAM TO PRINT THE CENTIGRADE EQUIVALENTS OF FAHRENHEIT
'TEMPERATURES" . .
30F=0 o T
: 40 PRINT "FAHRENHEIT - CEN;IGRADE“‘ : S
; " 45 PRINT e

v 50C=5/9% (F --32) wW*‘
" 60 PRINT F;" DEGREES ", CEh DEGREES"
70F =F-+10

- 80 IF F< = 100 THEN 50 S | Y
90 END ‘ e | e

szmsme' s
Nrite a program whwch wi]l compute the average of a 11st of ngmbers of
unknown length The prngram shou]d a]so report the number of numbers 1n
the- list S , .

10 PRINT "A PROGRAM TO' AVERAGE NUMBER§S: -
20 PRINT * THE LAST NUMBER Tomsrop THE PROGRAM- SHOULD BE 999999"

-~

30°SUM =0 _ Ta e TEL
40 N = 0 o : DR aj' o

50 PRINT "INPUT YOUR NUMBERS PLEASE" '

- 60 INPUT : ;. s

70 .IF 'X=999 &HEN 1m0 R TR T
"~ 80 SUM-= SUM. +_x T T A O PR
SONENHT
100 GOTO 60. B
o0 ~110.TF N'< >0 - THEN 140 =" e ERR LT
;-.120 PRINT "YOU DIDN'T INPUT ANY NUMBERS" s e

1306070 150 L
. 140 PRINT “THE AVERAGE IS”.SUM/N ST G L
{;1 150 EN Rt . EREEE N S T



| SQUARE ROOTS

Nrite a program which, when given any pos1tive number, will f1nd the
square root of that number by using an averagmg method.

10 PRINT "HHAT NUMBER DO YOU WANT THE"
.30 GUESS =1

77720 INPUT " SQUARE 'ROOT OF™; ROOT . ,4\. P

40 QUOTIENT = ROOT / GUESS
50 AVERAGE = (GUESS + QUOTIENT) /-2
60 IF GUESS = 1 THEN 80

\ ‘
* 70 IF ABS (AVERAGE - GUESS)< 'bOOO'l THEN 120

80 GUESS = AVERAGE
90 GOTO 40

= 120 PRINT "THE SQUARE ROOT IS",AVERAGE
200 END. | B
« B L }x
. .'(‘. . . N
& v, | :
" . ¢

: “jirlsouAch

L .

-

| "Generate the Fibonacci sequence with a 'last term not to exceed 20,000.

) As you do th‘lS, also prznt the ratio between successive terms.

‘N&e The F1bonacc1 sequence is a strlnga of numbers in.which each
- successive number ‘is formed tzy,add”i’,;\g the two previous numbers.

The sequence begms Sl
’ ‘ 01 123 5 8
- 10°FIRST =0 "‘_.- | f} I R
.20 SECND =1 Sy = I

30 SUM = FIRST + SECND

4D PRINT "TERM = ";SECND;" ;RATgo,%,5};f;RST‘/SECND:

50 IF SUM> 20000 THEN 100
370 FIRST = SECND R

L 75 SECND = SUM E .
-'I. 100 END e

- .

oo

174.
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) PERHING ADDITION

Prepare a’‘simple drﬂl -program for add1t10n exercises Print two
random integers in a suitab]e format, for which the user must compute
~the sum. INPUT the user s answer and compare it with the correct
answer, If the user's answer is not correct, repeat the same problem.
%4> If the user's answer is correct, print a message of encoyragement and
~ . repeat the procedure w1th a new pair of numbers. .

0

10 REM DRILL PROGRAM IN INTEGER SUBTRACTION " S Y
o 20 PRINT "THIS IS A PRACTICE DRILL IN SUBTRACTING" :
® 25 PRINT “INTEGERS" L S (2
. 30 PRINT : I N ﬁ
" 40 DIM NAME$S(15) : SR o
- 50 INPUT_ "WHAT IS YOUR FIRST NAME?" ; NAME$ » ‘ . >
> 60 PRINT - .
- 70 PRINT NAMES;", THERE NILL BE 16 QUESTIONS AND"
75 PRINT
- 80 PRINT "YOU NILL HAVE 2 TRIES FOR EACH. TYPE" _ _ .
. 85 PRINT - S g s
90: PRINT "IN’ BEGIN TO BEGIN THE PROGRAM AND ‘ST \ :
95 PRINT , ) o :
100 PRINT "“IF You NISH TO 'BEFORE ETING" L o
-~ 103.PRINT Bl : .
o ~ .106 PRINT "ALL 16 QUESTION o_ Lucw' NAM'% C 4R
.7+ 110 - INPUT ST$ e o L S
J20 IF ST$ = "ST" THEN ERD e . .,,u,f’ SR S
- 130 REM . N IS THE-NUMBER OF A‘rn - e
.- 135 REM QUESTION COMPLETED Ao o
. 140-REM QT} IS.THE.QUESTIONS = - . x S - :
-~ 141 REM "~ CORRECT ON THE FIRST : ' SR
.- 142 REM ' TRY. . U IR —
150- REM QT2 1S THE QUESTIONS e L : e
:. 151 REM CORRECT ON THE 'SECOND . T SIS
. ]52 REM TRY . . - ) _‘_“' "’% '{’O. ."&, ,"._ ‘ . 7:".{-;.' .. K R
.~ 160 REM.« INC IS THE NUMBER - - Y Ee ™ o ¢
162 REM- CONSECUTIVE. INCORRECT PR L
200 REM LOOP X CONTROLS. QUESTION TYPE S , I
t- 210 REM. LOOP Y.CONTROLS INDIVIDUAL - - - SRR S
Tos 7 215 REM  QUESTION GENERATION A SR

&S

220 FOR'X=1T04" :

ST 230" FORY = 1 TO 4 T R Ay
240 GOSUB.1980 S g*
250" PRINT - N R

. 260 PRINT "#" M'"‘ﬂyA "‘--v B;uff INPUT cs ST Y

’ZGITPRINT 8 . R R R

" 270°REM - CHECK TO SEE.IF RUN IS'TO BE . R R
‘272 REM . TERMINATED. r.$ 1S THE. STUDENT B IO RO

- 274 REM - RESPONSE. e
275 REM 7000 FINISHING "EARLYER THAN 15 QUESTIONS

N 280°IF C§ = “ST". THEN GOSUB 7000 L
U .282.C = VAL-§€8) S T
.;’285 REM 4000 IS RIGHT m»:svouss susnour S R e



e AR SR SN | ‘ " 176.
VIR '= A - B THEN GOSUB 4000 % -
TC ='A - B THEN - GOTO 310 | I
300 ¥ C< A - B THEN ON TRIAL GOTO 302 307 -
- 301 REM 5000 IS DIAGNOSIS SUBROUT INE "
302' GOSUB 45000 o
304 GOTO 250
306 REM 3000 IS WRONG RESPONSE SUBROUT
. 307 GOSUB 3000
= 310 PRINT -~ -+
320 NEXT Y
Q@ 325 NEXT X T SRR
350 GOSUB 6000 S | ,
1000 REM SUBROUTINE QUESGENERATION Cooe . 2
1010 IF INC = 4 THEN GOSUB 2000 IR : NN
J012 A= INT (25 * RND (16)) + 1.~ - . Sl
1014 8 = INT' (25 * RND (16)) +1 S 1
+-1020 N'= N.+ 1:TRIAL = 1 A
1030 ON X GOTO 1070, 1040,1050, 1060 | | T :
- 1040 A = - A: GOTO 1070 S _
1050 B = - B: GOTO 1070
1060 A'= - A:B'= - B
-1020 RETURN - -
- 2000 REM  SUBROUTINE TRQUBLE

20 PRINT. "THESE QUESTIONS ASK YOUR TEACHER Fo}:, VR B
amspRmT : RNy O
2030 PRINT "HELP .AND THEN BEGIN THE DRILL AGAIN. ™ SR e
2050 GOTO 8000 .. EAE
3000'REM SUéROUTINE’NRONG - . - -
3010:REM , g ADJ?ST Ing, ‘NO. OF | | L o
3015 REM CONSECUTIVE WRONG , i ’ﬁ?ﬁg ; L

3020 INC'=INC + 1 - - A - . ‘ﬁ?
3030 PRINT "NO",NAME$," THE ANSNER IS " A - B C g T P
_3040/PRINT ggp,‘. . o ;
* 3050 RETURN® L . | S
- 4000 REM SUBROUTINE RIGHT R e T
4010-REM ADJUST QT1, QT2@INC o R |
. /4015- ING = 0: ON TRIAL-GOTO 4020, 4030 _ gaggas e T
/4woml QT1 + 1: GOTO 4040 . . 9 ) S
‘+-4030 QC2.=.QC2 + 1 | C L
= 4040 PRINT"GREAT, ".NAME$."' THAT'S. RIGHT'" . - - . 3
.4050. PRINT | | o R
4060 RETURN -~~~ y ;,. S o S
- 5000| REM- SUBROUTINE DIAGNOSIS o L S
5005 REM OF STUDENT RESPONSE IF,NRONG , T - S A

OO
&



P S | ‘ . //// 77,

. oo Y . A ‘
5010 TRIAL = 2 o , |
5012 IF C = - A - B THEN 5030 |
5014 IF C = A+ B THEN 5040 '
. 5020 PRINT 'NO ";NAME$;" THAT'S WRONG. TRY" . L e
- 5024 PRINT ~ - ‘ AR | .
5028 PRINT "AGAIN AND BE MORE "CAREFUL" s o ﬁ
5029 RETURN S ' : :
5030 PRINT "YOUR ANSNER IS NOT RIGHT DID YOoU" . ' R
' 5031 PRINT L o
v \5032 "REMEMBER THE NEGATIVE SIGN ON";A;" 2" , .
5033 PRINT ‘ : T T
5034 PRINT "TRY AGAIN ";NAME$ ' o
. 5035 RETURN ) '
~. 5040 PRINT NAMES$;", YOU HAVE MADE A MISTAK
5041 PRINT i S
5042 PRINT "DID YOU NOTICE THE NEGATIVE SIGN ON" . . T
‘5043 PRINT o 'gx* | C
5044 PRINT B;"? TRY AGAIN." - ( . >
+ 5045 RETURN » - 4' . e f SRR
" 6000 REM SUBROUTINE SCORES " ' Tres . -
'6010 PRINT “YOU FINISHED";N;" QUESTIONS ”. PRI&W ‘ PNINT R S . )

<6020 PRINT "YOU YAD “;QT1;" ‘OR “3 ‘INT-(qT1 / N * 100),"’%" |
., 6021 PRINT : Y o |
gmumﬂmmhmwmww"mm- e R
6030 PRINT “YOU HAD ";(QT1 + QT2);% OR "5 INT ((QT] + QTZ) / N > 100) g b
6031 PRINT = . . | |
6032 PRINT "CORRECT NITH BOTH TRIES." L :
- 6040 STOP: WL e

.6050 RETURN ' L L AR
; 7000 REM - SUBROUTINE DONEARLY - USED. NHEN R o ix
"'_7005 REM STUDENT WISHES NOT TO ANSNER R . . L L
7007 REM\ALL 16: QUESTIONS. ; : » ey S
7010 N = N - T GO'SUB 6000 , B S - R
7020 RETURN - _ Co T e e el B
.:8000 END : o S . I TR e
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* TEACHER;DEVELOPED PROGRAMS

* LOAD HELLO -
. JLIST : +

5 SPEED = 255 !

7 FOR K = TT0 A:B = RND (1): NEXT. K
10 PRINF "HELLO I AM AN APPLE II PLUS COMPUTER"
12 PRIN

20 PRINT "1 HAVE,BEEN PROGRAMMED BY YOUR TEACHER"
25 PRINT
30 PRINT "MR. CURR TO INSTRUCI'NOU IN CHEMICAL"
35 PRINT .

" . 6 A= INT (20 * RND (3))

-~ 40.PRINT "SRBOLS AND USE OF THE PERIODIC TABLE"

';‘ .45 PRINT .
“~B0°PRINT "1 HOPE 'YOU HILL ENJOY THE TINE" vou" |

"PRINT .

;%g -PRINT - "WILL BE SPENDING w m INTELLECTUAL" -

b PRINT
57 pRINT "GOMPANY" A .
< 60 PRINT - B T
70 PRINT “BY’ THE WAY wugr' IS YOUR LAST NAME" -
.72 PR U I
75 INGRENMS -
76 HOMEERE. S
. 77 SP +255 I
. 80-D§ =¢ $.(4)"~‘°- R R
. “82 PRINT. D§; BQPEN RANDOM" - . ~T°% R

83" PRINT: S§; "READ RANDOM" ’;;1:'_‘ "

© 84 INPUT RA$: -

85 RA = VAL (LEFT$ (RA$ 2)

» - ,

86 R1 = VAL: (MIp$ (RA$',RA + 2 2)) T
“90 FOR K'=.1 TQ'R1:Q = RND' (RA) NEXT - K
i"91 RA.= RA + 1: IF.RA> 18 ‘THEN RA = 1 : !

93 RA$ = STR$ {RA) +R
%94 PRINT D$: “OPEN RAN
%5 PRINT DS “WRITE RAN
.97 PRINT RA$ -

.98 PRINT DS$;. "CLOSE RAN

. 100° PRINT DS$; . "OPEN RECORD FILE L4o"

~ 110 FOR"I =0 't
. 120" PRINT D§;" "READ REC

130 INPUT LNAMES, FINAMES,.. '
140 IF an = LNAMES THEN m—: = I: ,c,oro 170

~ 150 NEXT 1

155 PRINT DS; “CLOSE RECORD FILE": ,soro 1ooo '

592 IF RA¥10 THEN RAS = Q" + STRS (RA) + RIGHT$ (RAS, 20)

HT‘$ (RA$, 20).
mnll )
Dm" :

o

ORD FILE R",]
s B3 Cy.D

- 170 PRINT D$; "CLOSE RECORD FILE“

~175 SPEED =10
180 PRINT “HI- " FINAMEs

P R
AL B -

" GREAT 0 HAVE vou HITH us"'ff'_" :
190 IF 3>s THEN 280" \ ¥ :

178.

A
.
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200 PRINT D$; “BLOAD CHAIN A520" , ¥
210 CALL 520 "CHEMICAL SYMBOLS" ‘ ' ‘ - '
240 IF D>8 THEN GOTO 300 . o - ‘ v '
250 PRINT D$; -"BLOAD CHAIN; A520"" -~ . i
260 CALL 520 "PERIODIC TABLE" .~ - »
300 PRINT "YOU HAVE ALREADY PLAYED THE GAME"

" 310 PRINT “SORRY SEE YOU LATER": STOP-

*100Q PRINT "YOUR NAME 1§§"°T ONJFILE : o
1010 ‘PRINT "CHECK WITH CURR" I
1020. ENp: -
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JLOAD PERIODIC TABLE

JLIST . .
4L=0 S ‘ '

5 SPEED = 100 A

10 PRINT "MR. CURR HAS INSTRUCTED ME TO WORK WITH"

11 PRINT

12 PRINT "YOU IN IMPROVING YOUR UNDERSTANDING OF"

15 PRINT

20 PRINT "THE PERIODIC TABLE. I wILL PRESENT Your

35 PRINT |

40 PRINT. "WITH TWO FACTS FROM THE TABLE AND YOU"

43 PRINT | -
45 PRINT "ARE TO IDENTIFY THE CORRECT ELEMENT NAME® ~
46 PRINT ‘ “

47 FOR G = 1 TO 5000: NEXT G

48 PRINT

50 PRINT "OKAY HERE WE G0---GOOD LUCK"; FINAME$

- 51 FOR G.= 1 TO 3000: NEXT G ¥

52 HOME : N
53 FOR J =1 to 10 c ‘
54 PRINT "QUESTION NUMBER";J: PRINT .

55 1 = INT (51 * RND (2)) S —
60°FOR H =1to J - 1: IF MID§ (IS, H,1) = STR$ (I) IﬁE;/ffé”NexT H

70 D$ + CHRS (4)

75 SPEED = 255 .

80 PRINT D$; "OPEN CHEMICAL FILE, L40" :

90, PRINT D§; "READ CHEMICAL FILE. R";I -

100 INPUT NAMES,-SYM$, ANO,AWT, VLS, GOUPS, PERIOD$

110 PRINT D$; "CLOSE CHEMICAL FILE" _ ‘
115 SPEED = 100 - ‘ . | o
120 FOR K= 1 T0 2 C

130 A(K) = INT (5 * RND (1)) .

140" IF A(K) = 0 THEN 130 E |

150 IF K = 1 THEN 170 |

160 IF-A(K) = A(K - 1) THEN 130 .

170 ON A(K) GOTO 200, 300,400,500 -

200 PRINT “THE ATOMIC NUMBER IS ";ANO

© 205 PRINT ( |

210 GOTO 600 . -

300 PRINT "THE ATOMIC WEIGHT IS-";AWT

310 'GOTO 600

400 PRENT "THE PERIODIC GROUP IS "3GOUPS |

405 PRINT ,

410 GOTO 600 o ,

500 PRINT 'FHE PERIOD IS "3PERIODS.

505 PRI




. | ' 181.

600 NEXT*K
~605 PRINT o o o :

606 PRINT . ‘ ~

610 PRINT "WELL WHAT IS THE ELEMENT NAME WHICH“

615 PRINT :

620 PRINT "IS DESCRIBED BY THESE TWO" - - n R .

- 621 PRINT | S

622 PRINT "CHARACTERISTICS";

625 PRINT

626 PRINT . ' | -
627 PRINT - ’

630 INPUT AN$ : : | '
635 PRINT . | o
.640 IF AN$ = NAME$ THEN PRINT "  RIGHT ON “,FINAME$ L'=L + ]: GOTO 800
650 PRINT “SORRY"; FINAME$;" YOU ARE WRONG" | < :

655 PRINT '

' 660 PRINT "THE ELEMENT NAME IS ";NAME$ -

800 I $ 2 2 STRS (1) + 19 .
802 H . -
805 NEXT J .
806 PRINT "YOY HAVE NOW TRIED THE SECOND" S
807 PRINT "PROGRAM WITH "3L;"OF 10 QUESTIONS CORRECT" |
808 PRINT .
80S PRINT - . P - .
810 D$ = CHR$' (4) : \
815 SPEED =255 ' ~ ,
820 PRINT DS; "OPEN RECORD FILE, L40" - .
880 C = C + 1 . ,
890 PRINT D$; "WRITE RECORD FILE, R";REC - “
900 PRINT LNAMES: PRINT FINAMES: PRINT A: PRINT B: PRINT C: PRINT L
910 PRINT D$; "CLOSE RECORD FILE" , u
915 SPEED = 100 / S
920 IF L« 8 THEN PRINT "YOU NEED MORE PRACTISE": Ll -
- PRINT "REVIEW THE TABLE BEFORE TRYING AGAIN': PRINT "SEE YOU LATER “F
INAMES: STOP - - '
925 SPEED = 255 - o
930 BRINT D$; “BLOAD CHAIN, A520 L
940 CALL 520 "MONITOR" :
1000 END
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'}LOAD CHEMICAL SYMBoLS |,
LIST

20IPRINT "THIS IS THE FIRST PROGRAM ON -LEARNING"

25 PRINT
.30 PRINT "CHEMICAL SYMBOLS AND NAMES"
: PRINT )

40 PRINT "YOU WILL BE GIVEN 10 QUESTIONS"
12 PRINT " GOOD LUCK ";FINAMES |,

44 PRINT ..
45 PRINT

50 FOR J = 1 to 10

52 PRINT

53 PRINT | '

54 HOME. = .- . . ‘ . S .
55 PRINF "QUESTION NUMBER ";J: PRINT )

60 I = (51 * RND (2)) | ‘

62 FORM =1 709 - }

64 N$ = MID$ (I$,M,1) - : ..

66 IF I = VAL (N$) THEN 60 .

68 NEXT : - >

70 D$ = CHR$ (4) -
75 SPEED = 255 \Wr
80 PRINT D$;"OPEN CHEMICAL FILE,L40" _
90 PRINT D$;"READ CHEMICAL FILE.R";I N
o 100 INPUT NAMES$ ,SYMS, ANO, AWT ,VL$,GOUPS, PERT0D$
110 PRINT D$;"CLOSE GHEMICAL FILE" '
115 SPEED = 100 .o |
120 K = RND (1) - : | |
130 IF Ke.5 THEN 200 | S R
140-PRINT "WHAT IS THE SYMBOL FOR ": PRINT - PRINT * " NAME$;
\ 145 PRINT - , : o :
¥46 PRINT -
150 INPUT AN$ o ' . '
160 IF AN$ = SYM$ THEN PRINT "CORRECT":L = L + 1:. GOTO 500
170 PRINT "I'H SORRY "; FINAMES;" ~ ";AN$;" IS WRONG" .
180 PRINT "THE CORRECT ANSWER IS ";SYM$ o
- 190 GOTO 500 , . , o
- 200 PRINT "WHAT IS THE NAME FOR THE CHEMICAL SYMBOL ": PRINT : PRINT"  ";SyM$;
210 INPUT ANS$ ‘
- 220 IF AN$ = NAME$ THEN PRINT "RIGHT ON";FINAMES;:L = L + 1: GOTO 500
230 PRINT "I'M SORRY "; FINAME$;" _ .
240 PRINT "THE CORRECT ANSWER IS ";NAME$
500 I$ = STR$ (I) + 1%
NEXT J

510 : ' ‘
517 PRINT "WELL YOU COMPLETED THIS SECTION" ,
518 PRINT “WITH " ;L;" OF 10 QUESTIONS CORRECT"

520 A=A+1 | \
525 SPEED = 255 J ,
530 PRINT D$;"OPEN RECORD FILE, L40"

I
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L]

540 .PRINT D$; “NRITE RECQRD FILE, R";REC
550 PRINT LNAMES$: PRINT FINAMES: PRJNT A: PRINT L: PRINT C: PRINT D
560 PRINT D$;"CLOSE RECORD FILE"
562 SPEED = 100
565 IF L< 8.THEN PRINT "YOU MUST STUDY THIS SECTION": ‘
. PRINT "SOME MORE BE?ORE YOU TRY AGAIN": PRINT "GOOD BYE SEE YOU
LATER ";FINAME$: STOP /
570 PRINT D$;"BLOAD CHAIN, A520" : ?
580 CALL 520"MONITOR" ) N
1000 END .
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13

JLOAD MONITOR - ,

JList

o : ’ ¢
50 SPEED = 255 S |
80-D$ = CHRS (4) : S
100 PRINT DS;"OPEN RECORD FILE, L40" " -
120 PRINT DS$;"READ RECORD FILE, . R";REC .

130 INPUT LNAMES,F INAMES,A,B,C,D
170 PRINT D$;"CLOSE RECORD FILE"

190 IF B> =8 THEN 240

200 PRINT D$;"BLOAD CHAIN, A520" . _
© 210 CALL 520"CHEMICAL SYMBOLS" S | P
240 IF D>= 8 THEN 300 | - . - |
250 PRINT D$;."BLOAD CHAIN, A520"

260 CALL 520"PERIODIC TABLE"

300 PRINT D$;"BLOAD CHAIN, A520"

310 CALL 520"LITTLE BRICK QUT" -

1000 END
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-JLOAD MATH DRILL
JLIST S

10 REM DRILL ‘PROGRAM IN INTEGER SUBTRACTION

20 PRINT "THIS IS A PRACTICE DRILL IN SUBTRACTING" - .

25 PRINT "INTEGERS" o

30 PRINT

40/DIM NAME$(15)

50 \INPUT "WHAT IS YOUR FIRST NAME? ";NAME$ . ,

60 PRINT

70 PRINT NAME$'", THERE WILL BE 16 Qussrxons AND" - '

75 PRINT

80 PRINT “YOU WILL HAVE 2 TRIES FOR EACH. TYPE"

85 PRINT v .

90 PRINT "IN 'BEGIN'TO BEGIN THE PROGRAM AND g7 :

95 PRINT

100 PRINT- "IF YOU- wISH TO STOP BEFORE COMPLETING" ) .

103 PRINT - .

106 PRINT "ALL 16 QUESTIONS GOOD LUCK ";NAME$

110 INPUT s;

120 IF "ST$ £ "ST" THEN END

130 REM N IS THE NUMBER OF |

T35 REM QUESTION COMPLETED

140 REM QT1 IS THE QUESTIONS -

: 141 REM CORRECT ON THE FIRST : ‘

" 142 REM TRY. - o -

150 REM QT2 IS THE QUESTIONS A '

151 REM CORRECT ON THE SECOND . ,

152 REM TRY. - o : : '

160 REM- INC IS THE NUMBER OF , - i
162 REM CONSECUTIVE INCORRECT

200 REM LOOP X CONTROLS, QUESTION TYPE
210 REM LOOP Y CONTROLS INDIVIDUAL
215 REM QUESTION GENERATION -

220 FOR X = 1 TO 4 , | o .
230 FOR Y =1T0 4 : . e

240 GOSUB 1000 ‘

250 PRINT o

260 PRINT "#";N;" ";A;" - ";B;" = “;: INPUT C§ - ‘
© 267 PRINT ~ ‘

270 REM CHECK TO SEE IF RUN IS TO BE ' o : y
272 REM TERMINATED. C$ IS, THE STUDENT : 3 g
274 REM RESPONSE.

- 275 REM '7000 FINISHING EARLIER THAN 16 QUESTIONS
280 IF C$ = "ST" THEN GOSUB 7000
282 C = VAL (C$)

285 REM 4000 IS RIGHT RESPONSE SUBROUT.
290 IF C = A - B THEN GOSUB 4000

- 291 IF .C = A - B THEN GOTO 310,

300 IF C € > A - B THEN ON TRIAL ROTO 302,307
301 REM 5000 IS DIAGNOSIS SUBROUTINE

302 GOSUB 5000 _ | 8

304 GOTO 250 E , ‘ .



306 REM 3000 IS NRONG RESPONSE SUBROUT
307 GOSUB 3000

-310 PRINT-

%20 NEXT Y :

325 NEXT X - o

330 GOSUB 6000°. - ,
1000 REM SUBROUTINE QUESGENERATION
.1010 IF .INC = 4 THEN GOSUB 2000

1012 A" = INT (25 * RND (16)3
1014 B = INT (25 * RND (16)

1020 N-= N + 1:TRIAL =1

1030 ON X GOTO 1070,1040,1050;1060
1040 A = -A:GOTO 1070 S

1050 B + -B:GOTO 1070,

1060 A = -A:B = - B ,
1070 RETURN ‘
2000 REM NSUBROUTINE TROUBLE

2010 PRINT NAMES$;" YOU ARE HAVING TROUBLE NITH"

2015 PRINT

2020 PRINT "THESE QUESTIONS .ASK YOUR TEACHER FOR" .

2025 PRINT

2030 PRINT "HELP .AND THEN BEGIN THE ‘DRILL AGAIN."

2050 GOTO 6000

3000 REM SUBROUTINE WRONG :
3010 REM MUST ADJUST INC, NO. OF
3015 REM CONSECUTIVE WRONG
+3020 INC = INC + 1

3030 PRINT "NO ",NAME$," THE ANSKWER IS "3A - B

3040 PRINT S

3050 RETURN :

4000 REM SUBROUTINE RIGHT

4010 REM ADJUST QT1, QT2, INC

4015 INC = 0;ON TRIAL GOTO 4020,4030
4020 QT1 = QT1 + 1: GOTO 4040 :
4030 QC2 = QC2 + 1

4040 PRINT "GREAT, f;NAME$;“1'THAT'S RIGHT."

4050 PRINT

4060 RETURN -

5000 REM SUBROUTINE DIAGNOSIS

5005 REM OF STUDENT RESPONSE IF WRONG"
5010 TRIAL =

5012 If € = - A - B THEN 5030
5014 IF C.= A + B THEN 5040

5020 PRINT "NO, ";NAME$;" THAT'S- WRONG. TRY"

5024 PRINT
5028 PRINT "AGAIN AND BE MORE CAREFUL "
5029 RETURN

- 5030 PRINT "YOUR ANSWER IS NOT RIGHT. DID YOU"

5031 PRINT

5032 PRINT "REMEMBER ,THE NEGATIVE SIGN ON";A;" 2" s |

-5033 PRINT

[

186.
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. . & .
5034 PRINT "TRY AGAIN ";NAME$ . -
5035 RETURN . o .
5040 PRINT NAMES$;", YOU HAVE MADE”A MISTAKE." L
5041 PRINT . ) a , *
5042 PRINT “DID YOU NOTICE THE NEGATIVE SIGN ON" .
5043 PRINT =~~~ o
5044 PRINT B;"? TRY AGAIN."
5045 RETURN

6000 REM SUBROUTINE SCORES . -

6010 PRINT 'YOU FINISHED “;N;" QUESTIONS."; PRINT : ARINT

6020 PRINT "YOU HAD “;QT1;" OR “; INT (QTL / N * 100);"%"

6021 PRINT - o '

6022 PRINT “CORRECT ON THE FIRST TRY": PRINT . ”

6030 PRINT “YOU HAD “; (QTT + QT2);" OR "; INT ((QT1 + qT2) / N 100);"%"
6031 PRINT - :

6032 PRINT "CORRECT WITH BOTH TRIES."
6040 STOP .
6050, RETURN - o o
7000° REM SUBROUTINE DONEARLY - USED WHEN
7005 REM STUDENF WISHES NOT TO ANSWER o .
7007 REM ALL 16 QUESTIONS. o -

7010 N = N - 1: GOSUB 6000 - L ~
7020 RETURN ' ‘ |

8000 END - . ‘ - N,

A Y



