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| * FOREWORD

'S

This report describes the results of one in a seriss of Irwvfz‘"’d
Research and Development “rojects funded by the Far West Lzoorat.-  for
Educational Research and Development, using its owr resourza: gGenerstod
by fées earned-on various =ontracts. These Independent Resea rchy ar

. Development Projects, conmucted by individual profsssional si"Aff meders
of the Laboratory, represent pﬂot efforis that aarress ne p vablan 1ezs

of significance to regfonal or national aducationai needs + o8t grmze
0s -new resgurce. or methodol ogical. areas heretofore unex ol orrd - gnerTIry
N staff. - 1,:__
Awards are made on a competit'lve bzsis . annual l_y or ==miann. 'y, desand-
ing on available funds. .In additfon to requirement:z that - pm%e::s be
’ completed within nine months and require less than one qua- =~ pr=o .

'year effort of any Laboratory employee, the proposais are :iu wreo “T our

criteria: (a) they must promise to open a new area of r-nsearc:n or devel-

opment or extend significantly the productivity of am exisiing wea, (b)

they must be of high quality, (c) they must be difficul= t *unc. through

-known private, governmental, or foundation funding, and ( ., ney mus% be
: close!y related. to the Laboratory s mission. o

Following review by the Independent Refearch and Developnm cymmriioze,

- recommendations for funding are forwarded through the Laboratury Director
to the Program Committee: of the Board of Di rectors of tne ‘I k- ~3tary for
their review and approva'l. ,

‘ " " The following is a 1isting of the Independent Research ar sopment
L] .. Project award recipients and a brief description of their hs

- Joaquin Armendariz. Develo nt of Resources Relating to & m)sz Design
= —;—-~~.—— .»~A~Hodels and: Methodologies.  This project tests the. ?eas?Ei?kv " evelop
T ‘Tng TnstructTonal resources in design models and design met- «dr'ogiers

f. for educstional: practftioners. - Two -monographs ‘describing s - :ficent
. design: approacnes and key reference works wﬂl be prepare«

~Arn Bouie. Identification of the Problematic ‘Situation. .- 3xtent to
wiich students-assume responsibility for the acts that r: ‘t"t ‘n disci-
' plinary measures-as compared to the extent to which: they .he causes
as lying. outside their control is the primary focus of ter :udy. Though"
much of 1iterature explains student misbehavior, the vast-mz ority of
~these: explanations cite factors beyond direct student ‘cor<rd -, thus over-
looking the potential. Anfluence of free croices, perceptize: ~f. acts. and
contexts in; wbich these ‘occurs

Matt‘da Butler.
o ;")_';"Labor_ato _.

D "namtcs of25chool Health Education- 1n the fa:r Hest
SEREP. =School-health education-weresents

1S pro.ject {s- desfgned to proviie 1nforma-
~'_"2_;-"part1c.pants, m-aterials «.etc.. of .




Irformat“m : ssthered throug- interviews with key state —ersesnel #nd
auastionnz = z=nt to school iistrict persomne. '

. . ] K
peul R Tw—siemsen. Educdticnz) Use of Microcomputers. This project
smmar-w  ohe current state-of-ine art on exuczzional use of low-cost,
brgh-ciimr ity, self-contained microcomputers: :svelops z taxonomy by
srich 1 Coraracterize typical computer-augmente.. earning eaviromments;
gmo dewcrise: teacher percephions of the “compirer readimess® of students,
arm the ~py+ive and negative factors insthe learning em-<“ronments. -

Ke=wida .Anda. Competencies =7 Leaders amm Managerx 1» Educationsl

RE. Tm= --ume's goal 1S to promuce an outizne °f cor ‘szencies essential
*tc s..comey y management and leamership of educatfondi nrojects, by awaly-
zing jor esesciptions of managerz and non-managers at - he Laboratory or
seitl ar- gramiedge areas utilized in their work. Th. szudy provides "
daty fo- weremining which compezencies are comsitier 'd ezsential to.pro-
grar mavaeeeent at the Far West Laboratory. '

“J131 S. “remson. A Survey of Work-Related Attitune: of Professionals in
. Smecial ghewation.  This study examines the attitusi=s toward work Of
*eepcer- ani administrators engaged. in special efurcatior--persons who
ar~% {n . swsition to exert strong influence on time developing work vaiuas

of rendicapped young persons. The study 1s seen:is an exploratory step
imte neede= research in work-related attitudes oy handicapped young penple

_gnad che e %'on them of attitudes of thelr teachers. ‘

J. Ronald .(a7ly. Expanding Experiences and Empioyment for the Elderl

Through Nos-Cernter Based Family Child Care. 1his project is a needs: :
zz.sessment and feasibility, stuﬁ'i desgned to -nvestigate the possible o
<reation oF a system for delivering quality crild care services and o
seaningful employment for the elderly in chil: care. ‘ ' .

twesca Piuma. Feasibility Study: Developing a Vocational Education ‘
Training Program for Severel¥ Handicapped Adolescents and Young Adults. -

1S study investigates the feas Tty of dew=loping Tive vocationa o
eaiucation curricula for severely handicapped “~rainable mentally re- ' :
tarded) adolescents and young adults (ages 13-Z1) in the employment

zreas of gardening, housekeeping, laundry, mincr auto maintenance, and
~ood services. =

The Far West Laboratory Independent .The =~ogram Committee of the

Research and Development Committee: Laborrtory Board of Directors:
Paul D. Hood, Chair - ' Izar Martinez, Chair .
Natividad DeAnda ' Lewie Burnett : 6
Kathleen Devaney ] touis Delsol S
Margaret Robinson o ﬁ’l_y Fong

William Tikunoff WHene Hami1ton
' ._ ~ynne Joiner
Vir_"la Krotz
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AN

ABSTRACT

EXPLORING THE MICROCOMPUTER LEARNING ENVIRONMENT

Liza Loop and Paul Christensen

-

S t was expected that someday computers would p]ay a major role in education.
W With <he technical advancements that have resulted in low cocst, high capability, -
< ~ self-zontained microcomputers, the reaiization of that prediction is technically
- plausidie. Computer (including toy) manufacturers are beginning to have
an impact through the ballooning sale of these microcomputers, often called
persmnal computers or home computers, which are finding their way into the
~ classrooms as well as the homes, offices, and other p]aces in the community.
' &
~ Much of the microcomputer deveiopment the hardware, sof tware, reaearch,
and support activity is concentrated in the (greater) Bay Area. FWL is in a
unique position to contribute to the educationai app]ications of this enterprise.

The intent of this study was to. exp]ore the microcomputer 1earning S
envoromment through examination of the literature, observations, and interviews
S ~ with teachers and other practitioners in the San Francisco Bay Area. The
SR objective was to summarize the current state-of-the-art on the educational
~ use of microcomputers; develope a taxonomy by which to characterize typical

- Computer-Augmented Learning Environments (CALEs); ari describe teacher °
.. perceptions of the Tcomputer readiness” of studewts and the positive and

-, negative factors in the 1earn1ng envilonments. .

NN From a review of the current status of the use of microcomputers in
~ Tlearning, -two. major~conclusions can be drawn:. (a) the "horizontal" spread
. of microcomputers: in education throughout the population-has been much more
~rapid than-expected; and (b) vertical growth, irterms of new knowldege ¢f .
“ - :how to use computers for learning, has made very 11tt1e progress when viewed
- from-a twenty year perspective. g oL

“«

. , .

A con;enient way to partition and describe Computer-Augmented Learning

" Environments: (CALEs) is according to their (a) Environmental Elements, (b)
‘Activity Segments, (c) Teacher-Learner Enviromment Situations;, (d) Learner

- - Attributes, and' (e) ‘Educational’ Functions and Levels. A working. taxonomy

e was formulated using those maaor c& ,egories.g, : ,

: In their. CALEs, Bay Area teachers concentrated 1ess on the presentation L
~ of curriculum content; more on computer 1iteracy, thinking and problem solving
~skiTls, ‘and: computer appiications.g Their: expressed nerds were for more ‘

~‘,icomputers- "Hljty software, and computer-reiated teacher training. S

\\'

e Recommen ations are made in the report for exp]oring and systematicau]y L
"*”I,descri'ing existing Computer-Augmented Learning Environments (CALEs), studying--*
. the emerging.role:of computer. Jearning. faciiitators, and preparing materiais L

for te=cher‘ raining nal..comp uting.; S _ e




1. THE STUDY IN BRIEF | o o
'A.‘ INTRODUCTI(;N
It is now twenty years after the first pred1ct1ons of an 1mm1nent revo-
1ution in education based on'computer techno]ogy. During these years, dramatic
changes in three factors, the size, cost, and computat1ona1 power Of computers

0 haveebeen accomp]ished., These factors -were thought to be the maJor roadblocks ,

B to'the.educational -use’ of computers. They have been overcome: But today, the ”igf?ff

1mpact of computers on the practice of 1earn1ng and teaching is still very

| sl1ght and computers 1n the c]assroom rematn an obJect of controversy. what

o

%f*f”mm‘are the arguments 1n this debate7 -
T Those who ‘'oppose. the expendi ture of funds to br1ng computers 1nto educat1on |
,-1aim that D o : E L |
??5¥*745 .8 computer education doesn t work, )
e it is too expensive, o e
. _,» o it.is a threat to teachers’ jobs, ,
i e"it 1ssan ‘i nhumane  environment tor learners

Those who support computers in educat1on ciaim, on the other hand, that:

o the computer werks better than many other educational device -
_sometimes better than/teachers, : ”a

‘e it is cost: effective, G “ | ; L SN

e it does not threaten the "good" teacher, on]y one who refuses to‘
enter the 20th century,

¢ the computer provides a more 1nd1vidua11zed and Tess judgemental .
_environment and 1s, therefore, more "humane“ than many teachers. o
(Heustony 1980) : - g

In add1t1on, many pr oponents f’el that the computer “is-a unique and effective

'T,Jaboratory for teachimg an elusive ski]] common]y ca11ed "thinking."- "




How can these assertions be evaluated and a rationai decision reached by
parents, teachers and others respon51b1e for creating educational env1ronments?
'To understand what the debators reaiiy ciaim, the 1ssues must be stated

© more preciseiy. To determine- whether or not computers “work" in.education
r'we must understand what is supposed to be taught and have a way of |
measuring whether it has been ]earned. To evaluate the cost-benefit of

computers, we~must compare the cost of teaching 1ike curricuia by different

vmethods. To decide whether jobs are_ threatened, we need to understand the

L3

role of the teacher in a learning envirorment which has computers in it.

T :"To ‘judge whether -all learning enviromments which contain computers are
’"inhumane“ or not, we must first observe several such environments and ”

:p”_ o decide whether theyvare sufficientiy alike to be_considered as a.51ngie

%3h3 o ciass. h |

" The report that - fo]iows documents several months of observation and

-

‘ anaiysis ‘irected towards a ciear restatemant of the computer in education -

vdebate. No attempt is/made‘ﬁo reach a definitive resoiution of this controversy
| since many pivotai issues, such as cost benefit, ire not addressed at all.-

| However, “two important cbntributions are offered

e ae a perspective which brackets the Spectrum of environments in which
B . iearners use computers, and .
‘b. a vocabuiary which permits analysis of the static eiements and

‘ dynamic processes taking piace within such env1ronments.

o Armed with these tools, parernts and educatoré”can come to their own
=z

. rationai conciusﬁons regarding the use of computers in their particuiar ' -

situations. LR E 4




B. ~SPECIFIC GOALS OF THIS STUDY
" The study presented in»this report was a‘pilot effort funded.oy Far
}Hest Laboratory. "Qur goals were: o - -
ae To explore the state of the art of computers in education 5_
b. To characterize some cOmputer-Augmented Learning Environments
l(CALEs) and begin to define
" (1) positive and negative factors in the environment,
: (2) successful experiences for the learner, ¢

;fw«if o ,(3) prior conditions or experience that may promote computer
r : readiness“ for the learner. ///

, To provide a bas1s for clarifying issues by developing/ S &f
” tentative exposition of the relevant dimensions (a taxonomyx/in-the
ﬁ*f?#*i““fmicrocomputer learning environment and then to test this'ta;onomy against
| : existirg educationa] computing proaects in the greater San Francisco&Bay area{
- d. To squest areas for further research which would aid educational
practitioners (including parents) in making decisions on the use of

'comouters for learning.

c. APFRQACH

.

Rnalysis and interpretation were interwoven with data collection
Lthroughout the period of, this study. Sources of data included the | o {11
literature, observatisns of computerblearning settings around the Bay .~ |
Area, pilot survey questionn@ire, and telephone 1nterv1ews.

This study proceded in two stages. The first stage included

several activities ‘that w1ll be described in the "BACKGROUND" section;

They consisted of

a. Exam nation of. written materials on the educational use of
mlcrocOmputers., .

o




b, “Field study of local (San Francisco Bay .Area) Computer-Augmented
Learning Environment (CALEs)

c. Design and tryouts of survey and questionnaire items.
‘. de Participation in re]evant conferences.

e. Development ‘of a working taxonomy for use in describing
Computer-Aygmented Learning. Environments (CALESs).

Stage One prov1ded a picture of the current literature, current
“~fie1d practices,‘Character of interviewfand'questionnaire responses, and

concerns expressed by-qducators. From this'base,)the activities of

Stage Two were -begun. They consisted of |

ae . additiona] data coi]ection by further observation -and interviews
~ “with=teachers—and-other experts on computers and 1earning, -

b, 'anaiysis of data,’ |

| c;‘ 1nterpretation of findings,
o Resu]ts of Stage Two_ wi]] ‘be discussed in secfions ITI through VIITI. J“
The interviews with teachers empioyed a sample, questions, and parts
: of the taxoncry deve]oped in Stage One. The objective was. to begin to
.‘study the concepts of “computer readiness" and to study teachers '

m perceptions of factors,associated with successfu] computer app]ications .

“¥eT
e

in education.

Data‘coTiected aided in defining the static parameters operative

| in Computer-Augumented Learn1ng Env ronments and in identifying the activities

T,

- - and processes which common]y take p]ace in them. . T




. SUMMARY OF FL_NDINGS_

i;j:..sfl About Current Status
| | Th1S report conc]udes 51x months of formal observation and interviews

: 1‘il;;about the current use of computers for 1earn1ngo Two major conclusions

i L /
'ﬁij,T]-are drawn from review of current status
‘: a.' The ”horizonta]“lspread of microcomputers in education throughout

“.n-fﬁthe v. S. popuiation has been much more rapid than ‘expected. -

;eﬂ} Microcomputers are already a significant too] for .
S learning in schco]s which shouid be studied and supported.

| ,,“' .“fThe microcomputer has broken a price barrier making it
3 ,‘accessibie to learners at any school and in many homes,
- ‘wherever there is a perceived need. .

--'of-fiEducators,gegged on by ‘the media and the preva]ence of

;gﬂz“’"',g," B ',computer-contro]]ed devices in daily life, are placing
oo . .« ahigher pribrity on 1earning about ‘computers and how
- ' jto use them. S

’ _ ; k o Teachers are fi]]ing “almost every course they can find which
S R _-~' might possibly train them to use: computers in their work.

4]

e ~ There is an expressed need for support 1nc1uding texts,. '
djié - ©  computer programs, audio-visual materials, and evaluation
_ for 1earning and teaching with microcomputers.

Even with such rapid growth in this movement the maJority of students
and teachers in this country have not yet touched a -computer. The. individuals
;we encountered who attend conferences and contribute to‘the 1iterature ‘
in thfs fieid report that "computer users” are a tiny minority in their
schoo]s and neighborhoods. In ‘the rare cases where a 1arge percentage

of students at a schoo] have any direct access to computing, this act1v1ty

| usua]]y represents a smaii percentage of their total’ educationa] program.




b. Vertical grow*h, in terms of new knowledge of how to use computers
for learning, has made very little progress when viewed from a twenty year
perspective.

¢ The software design principles now being used tc develop.
. - - % programs for microcomputers are the same as those used.
A~ ] on-large machines in the '60's and early '70's. This is
' because “micro" and "maxi" computers are often similar
from the user's point of view. They provide pictorial
as well as text displays and non-keyboard input devices
) : : - such as joysticks may be used. Small and middie-sized
o . computers have historically been limited to keijard
o ' ‘. input and typed output, and thus require more limited
\program design.

Coisl b / .- The curricula which present computers in education,_
B , although now more common, are not radically different
e / . from those available to a few gifted students of a decade
' ' ago. ' Getting comfortable with computers, learning to
J "think," learning other subjects through CAI, and
L exploring decision making through simulations~ these have
" - always been the common objectives in computer-augmented
learning environments.

o The.dream of CAI -- of using the computer as a'Complete, cost- .

| effective, individualized, instructional “delivery system -- has not yet been ~
met. * The advent of microcomputer hardware has removed what was thought

7tto be the bdggest obstacle to CAI the lack of powerful low-cost hardware. 1'
But a bigger problem has emerged the creation of software that is of . é;

A,

'acceptable quality. Straightforward drill and-practice programs and simu-‘

iivxf?f*r'lation games with educational value are now‘ouite common. But these

. “Tmaterials only serve as supplements to more traditional presentation of -

’1 material.~ To produce software thatoadequately presents new curricular

o material has proven to be difficult/and expensive. To produce computerized |
diagnostic instruments that can idehtify and correct mis{akes in a student S i

knowledge islevenvharder. .Many computer teachers are solving their

N T
G- Lo N
° .-' .‘ " n




'software deficit by'writing their own. Unfortunately, the materials
generated this way tend to be idiosyncratic in content, style, and reliability.
They are rare]y suitab]e for inclusion in any iibrary w1thout many hours

of revision and “poiishing.

2. About the Scope ot Bay Area Environments

Educational environments with computers in them were avai]ab]e for
study in the San Froncisco Bay area. These environments vary in who

uses them, when, how 1ong, under what circumstances, for what purposes.

“;1 We found students from five to eighty-five years old using computers.. - Many

n'if were p]aying their first cqmputer game. A few worked with a computer dai]y.

Some fe]t 1ike jso]ated pioneers inventing the1r course of study as they
iliearned it. 0thers encountered the computer on famiiiar terrntory, surrounded
C'by supportive friends, confronting traditional sciol astic material through

this new medium. “Most often, Bay Area c]assrooms offered computer 1iteracy,

'.;computer games -and, simu]ations, dri]] and practice to supp]emert traditionai

; ,curricuia, or BASIC 1anguage computer programming.
 The Tocal computer env1ronments appear to be 51m11ar to those found =~
nationwide but comparisons based on this preiiminary study are necessarily |
very‘rOugh. We found a growing body of common experience among computing
teachers and an intense-desire for more intercommunication.

We also found that ornfe551ona1 meetings in th1S field are helpful and
of two distinct types. $ome, such as the Caiifornia Mathematics Councii 3
"Annuai Conference at Asi]omar,‘are dominated by teachers beginning to.
use computers and trying to catch -up to. the state of the art. Less .
'3common, but equa11y important, are meet1ngs exc]usiveiy for 1eaders in

"_‘,educational computing. These serve as a spawning ground for new- c0ncepts
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or insightS‘in +his rapidly changing area.

3. Classifying Computer-Augmented Learning Enviromments (CALEs)

- | Much variability was noted in the use of terms for describing what
is happening in Computer-Augmented Learning Enviromments (CALEs) To help
ourselves understand and communicate about this largely- undelineated area, |
we formulated a provisional taxonomy. The taxonomy, presented 1n brief below
(and in detail‘in Appendix B), set up cTassifications for the phy51ca1 and
social setting, types of activity, and terminology for Variations among

' Tearners and teachers. tThe tanonomy'provid%d a modelpwith;which to organize

observations and 1nterv1ews. . |

[

Much work remains to be done on. this preliminary c1a551fication scheme.;
i /
: The tea.her 1nterv1ews, reported below, reveal modificatnons appropriate for

nthe hardware, software, and Tearning environment sections. Additional

evaluation must be done with activ1ties and student profiles.

'4:~Abdut~imer' s— 1

O

TypicaTTy, Junior or senior high schooT rmath teachers aré the vangdard
of computer teachers. However, teachers from other:. disciplines and Tower
i-grades are. quick to see the possibilites of the computer. If they can 0ve roome

ﬁ;thETP 1nitia1 anx1ety about Tearning to use. this new technology, computer

o \?use wiTT snread throuqhout a school. Among those we encountered in the ,
‘ study, many were newcommers who had“had access to a computer for Tess than |
_two years. They were all enthu51astic when discussing how much their students '4'“
; enJoyed working with the machine and were Tooking forward to increasing |
,computer use*in their classes. These newcommers reported that tney needed
/ :;emmﬁ,more orientation to the field of educationaT computing and hoped that thTS

.

. . B . e iy . -
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;i"study would be useful to them.
* The more experienced teachers from our interviews, those who had been
vusing computers for more than two. years, offered many more insightful
, comments about the nature of their students and how to set up successful
- environments. Experienced teachers felt they knew what made a successful
}'”"5’i CALE and mentioned positive and negative factors" they ‘had encountered,
g;lhey were familiar with software and could suggest programs for use-with
:particular student groups. Experienced teachers were all equally.

'fTenthusiastic and delighted to help "spread the word.-

s, About Students c
. Because we intérviewed teachers without much direct observation or f"
‘fi;jtesting of students, we were forced to see, students through their teachers

. eyes. Most teachers expressed the belief that all students couLd use

':computers and they Judged student success on an individual basis. At first

. dblmany teachers were surprised and confused when. asked to describe the:
-characteristics of "successful" computer sfadents. Nhen the- question was
.'modified to.-ask which students learned most easily and were .able to handle

| more complex tasks, teachers reported similar characteristics
e males, or very. bright females, ’

| 5 'bright or gifted altﬁough not necessarily high academic
‘achievers,’

¢ abie to follow and initiate logical or step-by-step procedures,
e perseverent, willing to spend extra time and thought on a proJect.
It is possible to use computers with non-readers, teachers said, but .

e reader or someone who already knows the game must be present to help. The

o play must be simple enough to let the player memorize how to do it. When a ;j,

L student was not "successful" with a certain computer program, the teacher

' ;awould search for another one rather than allow "failure."' Teachers who use




-computer games encourage-kids with-Tow academic motivation to read and
practice math. Video games requiring advanced eye-hand coordination were
very popu1ar with'preado1escent boys. Basically, we found-that teachers set
up d1fferent CALEs for different student groups a1though they were not able
to descr1be this at first.

~ ATchough many Bay Area computer learning environments began as
enrichment programs for g{fted students. most teachers we tnterviewed'

recommended that computers be available to all students.

E 6. Tasks Emphasized by Teachers
"Much of the literature on computers'in_education, especially the
popular press, focuses on Qomputer:ﬂssﬁsted;Lnstructionw(CAI) and Computer-:
© Managed lpstructdon (cMI). ;16 CAI,_the computer'either‘preserzs Lew
iig” ~ material in the absence of a teacher or;provides'supp1ementary drill and
.practice on subjects already introduced by the teacher. In CMi, the
| computer is used by the teachertfor‘record keeptng with on-Tine testing,
d1agnosis, and prescription of remedia1 1essons ava11ab1e on the most
uhsuphisticated systems. But 1n th1s study of mirocomputers, we found a
'j;;;;disproportionately sma11 numbereof 1earn1ng environments 1n wh1ch the
1t:jf3computer s maJor purpose was to present the. curricu]um content conta1ned
1n the program or to support c1assrooﬁﬁmanagment funct1ons.

A 0,

o Loca] teachers are ~*oncentrating on i

- Computer 11teracy.‘“A1though tne exact content of each course’ is
modified to suit the 1rve1 of the student, a centra] message un1tes
5_"] o *i’- 'a11 computer 11teracy courses observed in this: study be comfortab1e

) %.using the computer, 1earn to contro] 1t. Use it as your persona=

= tool. Know that wherever you find a computer, a person is responsib1e~5,




- for creating its procram and thus its behavior. Be aware of

how “pervasive the computer is i;pmoderr e |
Do Thinking and probiem solving skilis. Ir activity.,

‘ operating the computer 1tse1f is the fir olem. This,requires.
step-by-step procedures, memory, accurac, . rseverance, and'

" often a good dea1 of creatdve guessing. As operation of the | ‘
.computer is mastered the priviiege of using the computer becomes :
part of the motivation to address further puzzles or probiems. |
mwriting computer programs of increasing compiexity is one type of

- puzzie. Preprogrammed games and sinulations may a1so be used.'.
",  The probiem presented by the prog“am“must be“appropriate for—u—WWf— -
o the physicai, inte]iectuai, and emotional level of the lTearner. |

'As the 1earner s skiii improves, the puzzie becomes more difficuit.

This: increase in difficuity can -be controlled 3 ways, by

'_‘_’7"' .

‘1) using a "smart" progran, which branches to harder ‘problems - -
whenever- a high percentage of right actions or answers are

given,-

1

2)° providing the student free access to a large. Iibrary of
programs so that ‘he can choose his own cha]ienges"

"3) sequencing a curricuium, beginning with 51mp1e games and -

simulations, and mov'ng on to simp1e and then
comp]exiprograMming.

BT

c. Computer app]ications. In a few cases, we found that students
~ use the romputing and data processing capacities of the computer
. to aid them in the job of 1earning much the same way other

- professionals use itgin their.work. word processing he1ped




them with report writing, omputatio prov1ded numerical
"resu1ts that wouid otherwise be too costly in time and effort,

data base storage and retrievai aicad in hoiding, organizingg

andgacce551ng cumbersome amounts of information, and
simuiations permited expToration of the effect of several °
variables in situations coo costiy or too dangerous to learn

about directly.

7. Common Needs of Local Teacher: _ -

When asked about their needs, most teachers mentioned the same themes:
- more computers are needed so more students could have more time.to work with

them, more and better quaiity software, and more teacher training.

ae More computers; " The computer industry'is noy! bétoming responsive
| to both the consumer and educational market and is therefore
 making ‘more powerful computer equipment available in the $500 to
$5 000 price ranges., There remains a need for teachers to specify
~ more compiateiy what equipment they want. These specificationslu
’ _must be communicated to manufacturers, schooi boards, and to
A't;feiiow teachers. _wi - | | “_ . Tﬂ' ST
Those who controi the. budgets of learning enVironments --
parents, schooi boards, and administrators -- are aiso}becoming
f-faware that éomputers can be effective educationai tOOIS. However, o
\ \they are often unabie to get a clear, succinct expianation of how

\«.

‘ or why the computer is an improvement over conventionai teaching

~ methods. \{his study is designed to contribute to that expianation.




b. Uuaiity software. Most teachers said they needed better software.
They seemed to be abie to recognize good quality software when
they sawhic, but they rarely wrote it themselves. Even specifying
the characteristics of good“software seemed to be prohibitiveiy
| ~ difficuit. This may be\why there is so little good software
1t~._fé-' p-. avaiiabie at the present time from any source. However, it may
I not be wise to. conciude that an influx of weii-written CAI
software w111 be of greatest benefit to computing st udents (as )
_ compared to teachers)
) One could specu]ate that the existence of the highly innovative
and creative uses of the computer found in the Bay ‘Area are a )
direct resuit of the 1ack of ready-made teaching programs.-,_

The use of ready-made CAI is much easier for the teacher'but

may be much 1ess vaiuabie to today s students than learning to -

-use computer tools 1n a variety of software environments.

C. °Teacher training. Teachers who had never- seen computers used

before were observed at severai conferences and training sess1ons.

i

The state of the ‘art of computers-in—education has advanted

e
kgl
0,/

far enough so that they could immediately grasp the power and
e motivationai value of this new learning medium. These total
beginners in computer use. were often afraid of and bew11dered

by tne technoiogy. -They wanted computer 1iteracy courses to

begin their training. jﬂ '




“Iniaddition, they.asked for information on.curricula they
L | 'canlincorporate into existing classes and knowledge about other
| B educational computer applications. Many would 1ike to Tearn
-programming so that they can teach it or deyelop educationai¥—
software. . Teachers are currently using almost every available
source,of training:from enroiling in jr. college c1assestto

"sitting.in on the c1asses'given?in their own. schools. Many
teachers have bought their own pérsonal computers_and are
1earning«on their own,timeuat home. - They are askinglfor more.

‘ in-serviCe programs,,state:college courses, conferences; and
orofessional meetings to help them;. ‘
E, RECOMMENDATIONS o

The findings reported in this study were g]eaned from somewhat

"meager amounts ofwdata.- However, we believe they cover severai extremeiy ”

?importanttareas which.deserve further and more rigorous attehtion.

N ,." .

',:Therefore, we suggest that the fol]owing four proJects be undertaken 1n

ﬁgthe near future.‘:qlf.!.' f{fﬁ,””' - ‘;“ : .

’ 1

711., The Deveiopment and Pubiication of In-depth Descriptions of CALE

Farther on-in'this report, we d1scuss, inlbrief, seven ).;',

';'Computer-Augmented Learning Env1ronments. There are many others

S whichf_e ~aveznot had,time:to study. Each environment shou]d be

S : expiored in-depthqand written up with a check 1ist of factors
- ifﬁ jwhich indicate which CALEs are most effective with different

t

jistudent popu]ations.
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. This document coqu be used by educators as a basis for
grant proposaTs, and presentations to school boards.' It could

also provide guideT'nes for teachers while in the actual process.

. of setting up their computer-augmented c]assrooms.

o

The Role of the Learn ng FaciTitator in CALEs . fg'

Teachers in our study were, performing many tasks not

' generaTTy required of their non-comput ing coTTeagues.
'"They served as eTectronics repair people, programmers,

| ~_i*ommunity Tiasons, career counseTors, and 1ibrar1ans

to name a few. The ‘more traditiona] role of "information

B siphon,“--- transfering knowledge from a book through the
'1.1teacher S brain, into the student s memory - became Tess

:fimportant in some cases\whiTe teaching problem soTving was

\..

emphasized.- 'f_ o "'“\,;y : : . é

We recommend that a study. be done which Tooks at roTe

‘changes now being experienced b§ computing teachers and which
| 'progects severaT years into the future. Attention*shou]d be

‘paid to tra1ning requirements for teachers, changing Job

descriptions within sch?oT sett1ngs, and the possib]e rise

- of new Tearning env1ronments that m1ght employ computer E

Q-

3 Tearning faci]itators. - < > ) %u

T
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’ft3. Designing Successfui CALES for Teaching Logical Thinking o e

Teachers, when prodded were. abie to- identify those students
‘ _ who would "take to. computeﬁi" easiiy. Usually such students . :
-hu | were aiready.interested in_math or science, able to understand |
. and generate 1ogica1'sequences; and wiiiing to_stay.focused
on a probiem; But teachers also reported that working with
compucers teaches these same ski]is. - oo T ’
Very 1itt1e data was available on peopie who did. not choose -
.5§ | , to work with computers. Are they different from those who
A sucéeeded in becoming “computer comfortabie?” Do-computers ' S
?%;j‘ L ; rea]iy teach ”1ogica1 thinking” or do they mereiy strengthen »
A }. | | by . prov1d|ng a 1aboratory where students may exercise 1ogica1
t3?;f"fd f' ski]is which they aiready have? Can one design a computer- _-

augmented 1earning environment for artistic, right-brained
r

chi1dren- for kinesthetic 1earnens~ for aduits “who are

afraid of technoiogicai equipment?

Nithﬂcomputer-controiied machines becoming 1ncreasingiy




. 4 Materiais for Teacher Trainingkin Educationa] Computi_g

L There was a strong need expressed by most peopTe involved
in this study fon,tearher training.at the upper ciass coiiege
1evei and for inservice training. Many such,courses-exist but
there are not enough to meet the demand..'Each‘new‘trainer
must design liis own course and gather materiais from a -

i potpourri of sources.~ Aithough efforts to evaiuate and -

'ﬂf' disseminate educationai computerasoftware are underway by

/

siide,vand,videoltape media.‘

- we recommend that a proaect be mounted to produce sets of
muitimedia materiai and cdurse outiines suitabie for use as |
one un1t of upper ciass credit in microcomputer appiications
1n education. This package would draw 1argeiy on 1tems now

avaiiabie with new materiais deveioped to fiii in the gaps. It

shouid not be based on”a.singie manufacture s hardware and

shouid 1nciude many of the findings of this research. 2

A
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CHARACTERIZATION OF THE FIELD M
SigaifiCant changes are occuring w1th computers in education.. But, ]
_up_to—the present'“their pace has bééﬁ”ECBqu{;nary rather than revoiutionany.
- However, if one Tooks at the. fieid of computer technoiogy in 1980 one

““t”-~sees‘that the. pace is quickening. Many of the technoiogicai obstacies

‘ to the appiication of computers to iearning have been ovarcome. The
f'_ emergence of the microcomputer, especiaiiy, has opened the portais. The
microprocessor-based computer is entering 1nto the consumer market piace o

.. along with a profusion of eiectronic toys. Individual families and

:'_ciassroons can now purchase machines capabie of deiivering much of the |
_ef‘.°computer-ass1sted instructionai materiais deveioped privateiy and under ‘

S ,federa] contracts during the past 20 years (PCC 1975) "Since these
' LY

'microcomputers can support high 1eveﬂ programming 1anguages, they can :' hti

. "‘ 53
”‘gaiso be used to teach chiidren computer. programming. They can deiiver

the more interesting of the proiiferating computer games and simuiations._
L ;They aleo are opening up the most exciting educationai appiication, that

""" "of student controiied unstructured 1earning (as compared to. pre-programmed

computer-assisted instruction) ~g” e ;_ ’

thxoing up whiie the cost per unit contact
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Distinctions betweenkterms for smaTT computers are getting more and
;‘more fuzzy, as machines withxmuch'the same capabi]ities are called
.”W;imicrocomputers, home computers, personal computers, office computers, or
_even, for some, computer‘toys. The.typical Tow-cost microcomputer has a
microprocessor, memory CthS, aTv consoTe for dispTaying data, a keyboard
‘- for. entering information, and a cassette or diskette recorder/ player for
saving programs and data for,future use. There are many variations of thTS
vcontiguration. Microcomputers common]y found in - ‘ucational settings
.'j'incTude the Tandy Radio Shack (TRS- 80), Commodore Pet, Apple II, Compuco]or
11, Atari 800 North Star Horizon, and others.
ol ._ o Microcomputers are getting cheaper and more powerful. They are
' suppiementing and/or supplanting the timeshared configurations or augmenting
them. Théy have beenimade possib]e through such deveTopments as solid state
and Targe scaTe integrated eTectronics, and "tiny" but powerfu] high TeveT'
computer Tanguages. There ‘are currentiy more than 500,000 microcomputers in
'homes,,schools, businesses and Taboratories_in operation (Tandy, 1980). And .
that,numher.continues,to increase at a surprising rate. Microcomputer equipment |
his;rapidly appearing in schooTs, Tibraries, and Tearning centers.. The impact
v'of these systems is likely to be und timated;

At the heart of the microcomputer system 1ies the computer c1rcu1try

'miniaturized on silicon CthS, a Targe percentage of which are manufactured U

i Dbl o'

L in Si]icon VaTTey fn the southern sector of the San Francisco Bay Region.
'“Much of the computer deve]opment tomputer manufacturing, research and -
j -application deveTopment resides in this same area. The computers 1n education

K
movement has found Tertile grouna to grow—among-thTs—thhiy—sophisticated————————-

| 'technoTogicaTTy oriented popu]ation. It is believed there have been more
- computers in educationa] settings for’ Tonger periods of time in this region
_ ‘_ff,;than in any other part of the worid. It is a fascinating setting'in which
ERIC . tocomuet ents sty RS
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B. CHARACTERIZATION OF THE LITERATURE
A 1aroe 1iterature on the use of computers in education extendsh
back to the eariy sixties. Much of it is repetitious and confusing
~,because SO many kinds of computing are subsumed under this one heading.
Educational computing includes all levels - from kindergarten skill
' deve]opment to advanced degrees in computer science. Basicai]y; every
“*r'computer is “educationa]“ because severa] people must learn how to run it.
| Early on, substantiai grants from the National Sc1ence Foundation,
Carnegie-Mellon, Ford Foundation, and others stimu]ated research and
'deve]opment in the use of large time-shared computers as educationa]
| de]ivery systems (see, for example. Papart 1975 on Logo; Controi Data,
1976 on PiatG) These funding sources also promoted the education of .
professiona] computer scien;ists. As microcomputers became more accebsibie
“hthey were introduced into general education classes. ” ‘
_A~compUter search‘was made through the Lockheed omnibus'document o
search system'and pertineng'documents-were examined. Six trends in the
literature on cOmputers in education'mere'noted. - .'
' 1) Educationa] Data Processingf. the use of computers to automate -
-all forms of record keeping. necessary for the administration of
' educational institutions. = Although this is an important
application‘of computers in education it is not a direct part

of either teaching or 1earning and is therefore outside the
: .-scope of this study .

2) ,Computer Science°= programming and eiectronics% Until recentiy,
. these:subjects. were introduced only.in technical schools or
- universities:and were.not in any way'considered "general -
education. oW, ‘references -to-computer: programming and: the”
~operation o nd:occasionally even construction of e]ectronic .

_equipment) s done in fourth and fifth grade c]asses._sf e

;dl' - B)f'Computer Literacy" the’ demystification of computing equipment
- ~ and practices and. the understanding of ‘some of the socia] effects

..of computers..,p, =
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4) Games..and Simulations the developmen’ and use of computer
so?tware which turns the computer into -a game board, a game
oo »_opponent, or a stage setting within which the player may try
o - . different tactics to accomplish a specified goal. Simple games
are available to teach preschoolers the alphabet or color
discrimination while complex ones challenge adults to land
an fmaginary plane or toy with national economic decisions.

~5) CMI: Computer-Managed Instruction. Usually available on larger ,
computers, this involves the use of computers to track student <
-progress through curricula which may or may not be computer- '

-~ based.
6) CAI: Computer Assisted Instruction. Although many names are used,
. CAT is the most commion one for using the computer to deliver,
drill, or test specific curricular material. (Frenzel, 1980).
For the.purposes of this study, two,important developments documented
“1in the\literature'are n&table: ffirst, the'advent of the microcomputer, ft
second,»the,development*of several‘kinds of computer.software’ a) many
‘computer'games, b} computer simulations- of current or historical events,
c) high level computing languages which allow children and non—mathematical
‘}adults to use the computer as a tool, d) languages for use’ by teachers
and currlculum developers for creating automated lessons.j. R
Much o? this software development was done on bigger computers, many of
whics are still being installed in schools.. uné mejor;problemﬁof large
compucers ariaes beCause their conputing ‘power makes ‘them capable of
Khandling mos * of the data proce& ird problems encountered by schools and

' - school distr%cts. The school administration and the instructional program

find themsel‘es competing for limfted computer time. ‘Up until the present,

,c:schools haveXJudged data process1ng “to be a-more 1mportant and more cost

~

effective use of the computer than‘classroom use. Use by 1ndiv1duals or

families has in the. past beén out of the questibn because of the $l0 ,000

to $500 000 price tag associated with almost all stand-alone computers,
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big and small. Although the cost per student contact hour of. 1arge
computers has dropped, it has not reached a sufficiently low level
‘to have w*despread acceptance. . :

| Meanwhi]e, between 1972 and 1975, microcomputers were introduced
.“(Roberts, 1975) and found to be capable of deliverino many of the functions
of the larger systems at a much lower price. Micrecomputers had additional
~ advantages. .BéCause they were not usually connected to data bases containing
sensitiveainformation, they did not need to be programmed in such a
complex manner and free access could be permitted to reiative]y
"{rresponsible” students. ‘The 'portable microcomputer could be taken

home by teachers so that they could borie up on its use before turning
- their students Toose on it 1In the past five years, - .a small but rapidly
growing new generation of - computing teachers has emerged ready to br1ng
the wonders of educatioua] computing to anyone wi]ling to learn. In the
most recent literature these new teachers are beginning to report their
'experiences and voice their complaints. '

Many market studies prepared for 1ndustry contain proJections of

;the populations of computers compared to popuJations of peopie (Personai
' Computino-lndustry, 1978). A number of universities'have published |
surveys on who bought what m1crocomputer and what they say they are
using it for (Fitting, 1979 Ho]men, 1979).

There are two bodies of‘literature not reviewed during this study

..,.: that are 1ike1y to yie]d additiona] re]evant information

-1) coqnition, creativity, and prob]em so]ving.

2) personne] se]ection and training within the computer and data
processing industry. : . o

..ZThese shou]d be fruitfu] areas for future study. '
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_;éf? SURVEY Of "BAY AREA" COMPUTER-AUGMENTED EDUCATION ;

» Formal surveys which report percentage of schools using computers in

- specific geographical areas are not uncommon. However, such surveys rarely -
,provide a view of the env1ronment w1thin which the student meets the computer.

}Even when a; break down by academi¢ department is given or the number of

">1s€udents who access' the computer per year is stated, we are still 1nsuff1ciently

'informed._ We have no idea of how much actual computer access time each
student has (in some cases this turns out to be fifteen minutes per year')

“or what the quality of the experience is. .thfffﬁgj, |

| During the -early, exploratory phase .of this study, we took an informal

" survey by visiting several ‘sites where computers Wiere being used for Tearning and
,by discussing computer projects in-depth w1th teachers at several conferences.

- Appendix A of this report contains notes on this survey. |

To begin to form a comprehensive picture of i computer-augmented learning
'environment, previous experiences in local CALEs, site visits in the course

of ‘the study, and the teacher interviews all proved useful. Site v1sits

| alone often did not reveal the intentions of the teacher; and teachers

in interviews often assume that what they intend is actually happening.
One application of the taxonomy presented ‘n the following section is

e o e e

" "to use it as a check ]TSb for collecting data about CALEs. Such & use in

| 4the future might reduce some of the controversy and. misunderstanding ‘that

'often pervades discussions about computers in education. Additional study

to assist in definition of'CALEséis needed.

. o
LA . = .
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II1. ° A PROVISIONAL TAXONOMY OF COMPUTER-AUGMENTED LEARNING
' ENVIRONMENTS (CALES)

In both the iiterature and 1n discussions w1th practitioners in the
fieid we found cons1derabie variation in the terminology used to describe
" the use of computers in education. o
For exampie, computer terms included: computer-awareness, computer‘.
liiiteracy; computer-based f-managed -augmented, or -assisted instruction;
~Vcomputer-augmented iearning, computer rrogramming, and on and on. We

_ chose ‘the phrase “computer augmented iearning envirorment (CALE) to describe

"‘~«any situation in which a person uses a computer in the learning process.

- This term avoids sticky distinctions between “instruction" vs. "learning"

.and "based"- vs.‘“assisted.“ It is "content free," i.e., it implies
nothing about what is being 1earned. it%diverts"attention away-from

‘the computer system itseif -and encourages one to look: for ali the factors"

i”-*lfthat may affect the iearner.} It specifically excludes administrative

"7;?uses of computers or uses by teache"s that do not. directiy affect the

?";riearner (such as grade averaging)

Variations .n terminoiogy were observed in describing equipment

ﬁ{(hardware and software), the iearner, the teacher, and the settings in -

Hﬂ.}fvwhich equipment, iearners, and teachers were found. These variations .'

';jlmadevaccurate_descriptions of 1earning environments difficuit and
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. by.the:teaCher before_class begins with a single program which presents
” a counting game. The other teacher'expected her'stUdents to compose |
'BASIC language computer programs u51ng a ‘self-teaching manual and
minimal supervision.

To solve this problem, we devised a taxonomy or classification

R svstem. It s intended to completely describe -the conditions under which

the learner and computer come together. The taxonomy is made up of
Ja descriptive vocabulary which names all elements in a computer-
augmented env1ronment and a structure which indicates relationships
‘between these elements. | | . i "{
| Figure 1 on the follow1ng page shows the major categories
lffof the‘taxonomy developed in the course of the study. (On the last
d%-pages of the Appendix is presented the more complete form of ‘the -

- provisional taxonomy, labeled Figure 2. ) "The first-level headings shown

. in Figune 1 are: l..Environnehtal Elements, 2. Activity Segments,

3. Teacher-Learner Situations, 4. Learner Attribute’, and 5. Educational

Functions and Levels. L
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o

FIGURE 1
PRELIMINARY TAXONOMY OF COMPUTER-AUGMENTED LEARNING_ENVfRONMENTS (CALES)

- * _ . | 1. TEACHERR =

- . | 2; INSTITUTIONAL SETTING'
o 3. PHYSICAL SETTING

A. ENVIRONMENTAL ELEMENTS 4, SOCIAL SETTING
o B | 5. SOFTWARE

6. HARDMARE

. B. ACTIVITY- SEGMENTS | 1. LEARNING THE SYSTEM
~.. . (LEARNING, USING, | 2. PROGRAMMING, .
TEACHING) - - | s APPLICATIONS

T o 1. INDEPENDENT WORK
P ; 2. TEACHER<STUDENT WORK
- C..?TEACHER-LEARNER - 3. . NON-INSTRUCTIONAL USE
'-mwmmmemmmm R " OF STUDENT TIME
Vo S 4; EEARNER;LEARNER.ACTIVITY‘“'
| 1. DEMOGRADHT | 7
o | 2. RELATED EXPERIENCE
Do " LEARNER ATYRIBUTES | 3. ACHIEVEMENT PROFILE

-3, 'COGNITIVE PROFILE
5. .CONATIVE'PROFILE

e u,'E.' EDUCATIONAL FUNCTIONS kS EDUCATIONAL FUNCTIONS
AN LEVELS |2 EXPERIENCE LEVELS -
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oA ENVIRONMENTAL ELEMENTS
i There were—severai environmentai e‘ements to consider in deveioping
a description of a computer augmented learning environment: 1. teacher,
‘NNFZ. 1nstitutionai setting, 3. phy51cai arrangement 4, social settings
EZPEEES. software, and 6. hardware. Aitogether these eiements form a context
seyipﬁor carrying out successive tasxs of this research study
1. TEACHER - N |
o Within the context of a given enviromment (hardware, software.
- and physicai settinq) we cannot 1gnore the people - teachers
']and 1earners._ For our purposes, teachers may be ciassromn |
’Epinstructors parents, youth workers, sociai directors or 1ibrarians
”'(often found-in community institutions), or _peers (peopie
| distinguishabie from 1earners only because they possess a -
" 1ittle more: knowiedge, experience, or perhaps on1y confidence)

- A reievant description of the teacher might note._‘ﬁ

'«0

' : RELA*IONSHIP ™ LEARNER e :
: -b. PERCEPTION OF TASK OR OBJECTIVES FOR THE LEARNER--

“for eaampie, TO LEARN -

(1)’ ,ﬂBADITIONAt—CURRICULUM ,
| - -(2)-"COMPUTER AWARENESS CURRICULUM
R . (3) COMPUTER PROGRAMMING
S §4 ELECTRONICS
. . (5 mmpmuﬁmewwmmmu
c. USE OF-OBJECTIVE FOR LEARNER L
__PROVISIQN. FOR_MOTIVATION OR.REWARD" ' e

. e.f "RELATIONSHIP TO THE SOCIAL ENVIRONMENT . ' e
-f KNOWLEDGE OF COMPUTER ENVIRONMENT R .

p—
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oo INSTITUTIONAL SETTING ‘
| Hardware and software, taken together compr1se the "system
‘enVironment." Many computer enthusiasts assume that when they
~ have described.the “system}environment" ‘they have said all
one needs to know about computers in education. Obviously the
' e ; picture is larger since each*computer is found within a’
. 'q ~physical setting - the room and its furniture within an
.o ~institution. ’
Typical Institutional setting types are:
a. 'HOME
b. CLASSROOM
c. LIBRARY :
d. OTHER PUBLIC CENTER
@.. - INDEPENDENT STUDY (IN SCHOOL)
f.. CLUB . _ -
g OﬂER ' ", ST
3. PHYSICAL smms o o
Even within given institutional *ypes there is room
~ for cons1derabie variation between physica] settings.

v We'chose not to-deve]op this‘part-of the taxonomy a p*iori
since we cou]d imagine many more settings than we actual]y
expected to find.' The teacher interviews reported below
yie]ded much information usefu] in c]arifying our notions

’ about physica] se ting. S s |
"4 DESCRIPTION OF ROOM
. b?iLFURNISHINGS‘ e e R
c.,-_,: S e




4 SOCIAL SETTING _

A Another e1ement, the socia1 mi11eu, is a derivative
| fof all the others. Its categories 1nc1ude
if_;gzi*KSE?L&QiE?#&ngNKNowLEDGEAeLE HELP.
... Ce. PERCEIVED OBJECTIVES. OF -LEARNER
77 de - LOCUS - OF CONTROL ‘OF ACTIVITIES

"-'e.E:COMPETITION FOR- A LEARNING STATION o _
The ru1es Operating in the sbcia1 mi1ieu are initia]]y
| dictated by the teacher, a1though often unconscious]y. There
- is much work to be done in ana1yzing this, e1ement. It is ‘
obviouslfrom our'observations that experienced computer teachers
have experimented in this area of the socia1 setting.i They
}':"know and can articulate. positive and negative factors which - |
o must be deait with. Further, they refuse to a’1ow the 1imitationsv"
- of- computer systems and“institutiona1 inf]exibi1ity to dictate.. o
" how. to organize their environments. B o o
5. SOFTWARE | ' |
.es_mmue.must.then,turn our attention to the computer software._
E Just as the sound that comes out of a phonograph is a fUPCt10th
| of what music is on the record p]ayed not who made the turntabie,
the effect of a computer is largely determined by the design "
of the’software run on it. -Software found in'educationa1 '
settings has been categorized (Lathrop, 1980) as fo]]ows
(a) _DRILL AND. PRACTICE |

ELFEDLCATIONAL ACTIVITY

b
c) TUTORIAL : . |
d).- LOGICAL THINKING/PROBLEM SOLVING
- SIMULATION . -
 EDUCATIONAL GAME

@ﬁDEMONSTRATION

V‘LJU

= ~h -
N Nt e

‘ - "" - .
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Another categorization of software was developed during subsequent

-~

teacher:interviews; This latter ciassification, T
found at the end of the appendix to this report

o piaces emphasis ‘on student level and teacher intention. ’

6. HARDWARE

A Wide‘variety of computer hardware'is used for education.

)

Data in reports of studies often inc]udes information on some
of these features
a. FEATURES S

1. MANUFACTURER OF COMPUTER ' | :
2. AMOUNT OF MEMORY e
3. PERIPHERALS (DISKS, PRINTERS, ETC. ) S |
4. OPERATING SYSTEM .

5. NETWORK AVAILABILITY

6. RELIABILITY ..

"More important for- this study than the manufacturers name or amount |
of memory is the relative computing power and ease of operation of each

) computer. Therefore, we -decidec to divide aii computers encountered

_into six ciasses of increasing_capabiiity.

o

b. CLASSES © o -

'1.= CLASS 1- PERSONAL COMPUTERS (PET, APPLE, TRS- 80...)
- WITH 16K OR LESS, INTEGER BASIC* ONLY, CASSETTE
: TAPE DATA STORAGE. S

o e, CLASS 2. PERSONAL COMPUTERS WITH LARGER MEMORY
. CAPACITY BUT CASSETTE TAPE STORAGE. . -

3. CLASS 3- PERSONAL COMPUTERS WITH 16K OR MORE MEMORY - -
~ AND ONE FLOPPY DISK, FLOATING-POINT BASICF* - .
M sous GRAPHICS._ T e

-ﬁ{* Integer basic is a computer 1anguage which aiiows one to caicuie with who]e

- numbers but not decimais. Typicaiiy such 1anguages a1§o~have other o S
,important 1im1tations. ,_p,?‘ S B S hsw_;h;m;Aggi

**_ Floating point basic. permits decimai caicuiatiOns and usuaiiy contains L
?severai additional .comp]l ex:functionss -~ - L “ | »
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4 4. CLASS a- PERSONAL COMPUTERS WITH NETWORK, LARGE
DISK, OR MULTIPLE LANGUAGES.

‘5. 'CLASS 5- PERSONAL: COMPUTERS DEDICATED TO SPECIFIC
SOFTHARE. '

EI CLASS 6- TIMESHARING (NHERE SEVE RAl COMPUTER
SERT£§2E5c85§u$%§TECEEENT%UQHS£"§$§TeﬂE?éuﬁéaxxNe
PROPERLY EACH USER OPERATES THE COMPUTER
INDEPENDEWTLY AND IS UNAWARE THAT OTHERS ARE
SdARING THE- COMPUTER AT THE SAME TIME.)
For an expianation of the other categories of the taxonomy appearing
::in Tabie 1, see Appendix B. The remaining maJor divisions covered in the
IAppendix are more dynamic, process-oriented than the environmentai eiements
;IiAgfjdiscussed above. Categories described 1n the Appandix B are:
-sz ACTIVITY SEGMENTS, C.. TEACHER LfARNER EﬁviﬁbnuENT STTUATIONS, D.TT“f';\\f-v
.f;?LEARNER ATTRIBUTES, and Ea EDUCATIONAL FUNCTIONS and EXPERIENCE LEVELS.
‘QAt the end of the Appendix s presented the compiete,taxonomic schema, _
1n Figure 2, under the heading “Prov151onai Taxonomy of CmnputeruAugmented
. . Learning environments (CALEs) we )
From our:. 1nterv1ews we conc]ude that some eiements of the. taxonomy,'
‘ ’such as Hardware and Software, are weii understood, easily described
“{;iand.have-been expiored_by“mostAcomputer teachers. In other areas, such as
| Ateacher objectives Lnd iearner'attributes, a number of teachers did not
;vdeai w1th the. questions or found them difficult and thought - provoking.
ihMany had no 1nformat10n to offer wh11e others came up with observations

Lthat were reievant but not part of a coherent thesis. .

In ‘our: judgement, aii of these categories are 1mportant d1men51ons 1n

| education and there‘ore shouid be investigated further as they appiy to the . ;{a;

| °°mp“te”a"9me"ted IGErning environment. Since even. exper1enced teachers had.m ”
IL%not expiored the compiete taxonomy dur1ng the course of—teaching, we feel 1tN o

should be inciuded as part of the curricuium for training computer teachers.ri,-;f

”-ti()



- IV. THE tOUBSE OF THE TEACHER INTERVIEW§

A PROCEDURE -

What is the experience of teachers currently working with students in.

computer-augmented 1earn1ng environments? To find out we contacted twenty-
&

eight teachers, by phone or in person, and conducted a structured interview.

Indiv1dua1d were chosen- from respondents to the research announcgwent and

| pi]ot questionnaire, members of a Bay Area organization cal]ed CUE (Computer

_Using Educators), and persona] contacts made by the authors. The sample

‘ 5A‘ included teachers and other practitioners 1nvolved with computers in education

ey
S

with a wide variety of experience in.many different env1ronments. -The

®

interviews proceded as fo]]ows | B -

. -~

| eétContact made by’phone or in person and interviewer introduces seif.

. o Requests interview for research by Far West Laboratory on teacher
’ attitudes and -experiences with ‘computers in education. Explains -
time required isi20 to 60 minutes. 0ffers to make app01ntment

to call back at a convenient t1me.~ :

0. Asks whether interviewee would prefer not to be 1dentif1ed or
-quoted. - Asks.-for permission to tape record conversation to
. facilitate note taking. Offers_ to explain research further and
answer questions about the research at the conc]usions of
. formal questions.. . o N S S

' .o'fQuestions initially. presented as written. If 1nterviewee . RS
-expressed confusion, further’ exp]anation or rewording is offered.
'(See interview questions be]ow.) . ;

® ﬁAs “additiona] comments“ trail off into unstructured conversation, .
~ interyiewer declares ‘the forma] 1nterv1ew over and stops the S
- tape. recorder. X .

. . e,gInterviewer answers questions about the study and Far West

 Laboratory, thanks.interviewee for participating, and offers to -
S send a’ copy of the report. .

) wo .
n . )
b, M - °

v
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Is the surrounding env1ronment important to success? - Factors' social,
setting,.institutionai setting, access time.- O

’ ii'experiences?’ Side bene

v

5,8. What other things are your students 1earning during their computer
Fits? . ,

“9., Are there any prerequisites for working w1th a computer? (/~J5\\

-nA-"10. Additionai comments.

.a
—




~ . C. ‘SUMMARY OF TEACHER RESOURCES AND SITUATIONS
A1l interviewees expressed enthusiasm about computers in education and
had plans to do more in this fie]d. No one felt computers should
"be used less or that they had any negative effects although ‘lots of
. prob]ems-were identified. ‘There was some variation in the confidence
with which teachers,approached the interview. Teachers. who hadinot“been
T:'teaching with.computers very 1ong didn't haye as many comments on student

‘_bcharacteristics.. If.theyLa130 expressed ignorance about the computer -

- itself they made fewﬂcomments about it too. Those who understood the
'(cOmputer usually had a Tot to say‘about positive and negative factors.

Teacher Experience (from question 1.)

The- teachers in our samp]e had been working with computers for
'.periods varying from less than one year to twenty years. One subject -
: __‘:had not yet taught any students a]though she had been trained on the
e computer while another had had contact with more than 3000 students.
Student Groups ,ij~;v. Y - . 'bi ”§

N

Groups of students at all- grade leve]s, e]ementary through graduate \i\'"
Z}school p]us in-service teacherL, other professiona]s and undifferentiated ‘
iy?rifgroups of adu]ts had been observed 1earning to work with computers.t
"'”ffSome groups were gifted 1earning disab]ed below grade level, educab]e |

ﬂ“}fg'mentaiiy retarded’ or non-Engi sh speaking. More than half of the

Q

tfwgroups were e]ective or vo]unteer a]though the data inc]uded observations

"7;;of students who were required to: take the- computer c]ass.




Very few teachers feit they understood those kids who choose

3not to work with computers. Many teachers worked with .several
e
' different groups of students and reported that env1ronments did
/
‘-need to be changed depending on’ the type of student. group. Typ1ca11y '

- software and c1assroom management was different. These changes
. "

‘:‘fgcouid be corre1ated wtth the eiements of the concept of "Readiness"

\quoted 1n Appendi }2A{ o

ti Teachers were working with a variety Of COmP"ter makes, modeis,

-4and component packages, a11 of which fit into the six classes deveioped

"1"1n the taxoromy - sma11 and 1arge memory microcomoputers with cassette

: tape recorders (Ciasses 1 and-2), micros with diskettes (Class 3)

o ‘micros w1th time-sharing capability, large capcity disks, or networking

;'features (Ciass 4), micros dedicated to running singie purpose software»-
-(Ciass 5), and timeshare systems (Ciass 6) o g\w”,., |

During informai d1scussion foiiow1ng the 1nterv1ew many teachers

L”lagreed that computer brand was Tess 1mportant than the combinatioi

of components&refiected_by the 6 classes. Many teachers expressed
dissatisfaction with cassettes and wanted to move to disks as soon as .

. funding permitted.

44
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e

~ Software
| | Software is to computers as print is to books: 1if you haven't gdot

'4‘any, you have to write it yourse]f or have the students write it. Each

| new program (i e., piece of software or set of computer instructions)

- can make the computer take on a who]e new f1avor or character. Today S -
_microcomputers can disp]ayyletters, numbers, charts, graphs, and’simpTeT
+pictures. ‘Some. have:color, some~s0und effects, some can turn an audio

. cassette tape off and on. A11 have keyboards to receive student responses .. ,

d"but many permit the use of video game controls, 1ight pens (which record
the p]ace on the: screen touched by the student), handwritten characters, f
,eVEn sing]e spoken words._ Most software available today imploys only
_1etters or simp]e pictures displayed on the screen, the keyboard is used

T'f]h”for input, and a few sound effects for reinforcement. : |
. | Students began to use computers at a11 ages - from five to eighty-
‘;fb]$five. So teachers had to find software which matched their students in

| ?two wayS° their expertise in operating the computer itse]f and their

Teachers named tit]es of fami]iar software they had co]]ected and described

. new’ software they had written.. The*interviewer recorded this information -

4

'jand 1ater derived the fo]]owing types for software reported used by 1earners

"’*1. fNon-reading ‘games.- with easy eye-hand coordination.
o 2.”3Limited reading: games.

3.'*Limited mathc ames. .~
4, ~Specif _ fpractice \
oo Benn] \ ”ames with.. advanced eye-had coordination.t
':5..$Simu1atio “To :

~vZ.;}Simu1ations, “for o
8. Integer basic” ) _

“=»9. Floating point. basic. - s
10.~0ther_high-1eve1.1anguages,-Fortran;“PaSCal Pilot,_Cobol 3 APL; WSEN. -~ .~

e b

11 Assemb]y 1anguage.
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‘There"was a definite split between teachers who-used-games-as the
p/imary vehicle either to establish a comfortable attitude toward the
: machine or to teach specific content and teachers who taught programming
onTy, with games outlawed during instructionaT periods. The general
| = concensus was that aTthough camputers might have something for -everyone,
‘iiT | - not every piece of software was appropriate or useful for everyane.

Sources for Software.

Teachers mentioned where they "had obtained ‘the programs they were

» using as they described them. Sources were. MECC, Cursor, Renninsula

th“ SchooT; magazines,-public domain, users groups for different computers.

Institutions (including social setting).

A microcomoputer can be set up on aTmost any surface near an ordinary
eTectricaT outlet. This means that any cTassroom, Tiving room, or
. corridor can become the phys1ca1 setting for a computer augmented learning
environment. But most teachers did more than plug in the computer. They

determined how students woqu gain access to the computer itself, to
. : ) \ - . ) TN . ) - ‘
Lo further iuformation about the-computer, to fellow students, and to the

teacher. The foTTowing categor1es were abstracted from teacher responses:

1. . Formal Tecture - with lab.’ ‘
2. Computer 1ab* in school media center or library."
3. One time demo or school field trip.
4, In open classroom as learning station.
5. .In class or teacher-scheduled Drill and Practice
~ 6. After school club or drop-in centers for games and recreational -
activities.
7. .After school clubs for programming.
8. In class, supplement or motivational.
- 9. Community club (Boyscouts..)
10. Private home.
11 ~PubTic—1ibrary.

. *1In severaT classes,-the computer was wheeTed in on an AV cart and
[ remained on1y temporariTy in one cTassroom.
R | 46




| Thesevinstitutionai‘settings provide one way of'ciassifying CALEs.
.Teachers typicaiiy described their computer system first, then the student
‘ group., Somet imes they had to be prompted to add the institutionai data. - .
,However, if one starts with the institution and adds the student group, it
might be quite easy to predict the. hardware ard software necessary for success.
Other parameters were important. A few representative ones were:

° avaiiabiiity of seif-instructionai materials and reference
manuais, peer tutors and aduit experts around to help.

0. how the, student gained access. to the computer-free choice , with
. sign-up, teacher a551gned. ;
Student-machine ratio 1= 1 s2 or 3-1 :
' o Smaii Group 4 -8
Scarce, much competition for
iearning stations

Supervision -.'peerionly.

- experienced adult i s _ . i‘_ ;ef;
inexperienced adult ' ;

i Responses to the baiance of the questions did not separate neatiy by
;a;question.‘ The same comment, "computers teach chiidren to cooperate sociaiiy-//;/

.”for exampie, was offered by one teacher in’ response to the success/question/,

_,/-

'?(#2), by another in response to the accompiishment question (#3), and by

_._.\‘N

ttifthird teacher in response to question #8 as: a side benefit to computer'

*_,experience.- Many teachers repeated the same point in answer to severai
‘}n questions.. Teachers who intended that students 1earn "program content“ Saw
1.;5“1earning about computers“ as a side benefit. Those who feit they were

51?:“teaching computers“ found "learning program content" to be a side benefit.

- ’ff_Responses did fai] into three generai categories what the iearning

fienvironment was iike. good and ba, ,}_iénts in the environment, what the '-"MN:‘*%JA
y}students iearned, and what kind of peopie the students were. These findings

’are discussed under separate headings beiow.
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aware of the 1ssues as they beg1n their careers with computers.

L




V.o CALEs -- LEARNING ENVIRONMENTS WITH COMPUTERS
i;i%~f.jo- For the purposes of this study. a computer-augmented learning
A'“C:’environment (CALE) is any pTace in which a person uses a computer to help
himself Tearn anything.. Question T of the teacher interview was deSigned
b ~to provide us with the dcscriptions of the environments our interview
".‘subJects*had set ‘up. - From the responses, we ' hoped to’ be’ abTe to test
“vxour preiiminary (ise., theoreticai) taxonomy against real enviromments )
f.and correct any ommissions or inaccuracies. Having deveToped a comprehenSive
Q"-‘cTassification system for computer augmented Tearning env1ronments, one R
i-f)n coqu then proceed to. see how. student success varies in relation to
‘iistudent profiies within comparabTe environments. Y |
| The six classes of computers outtined in. the taxonomy all appeared o 'ff
in CALES according to our teachers. iypical responses gave make and modeT
| only or make. modeT and peripheraTs (AppTe I with duaT disk drives) to |

:51{.:descr1be computer hardware.v The interviewer inquired about amount .of memory: - . 7f

_;in the computer, type of dispTay. presence of printer and other details.

1frespondent might have Teft out. Many teachers worked with equipment |

ﬁfrom_more than one manufacturer.: Often each computer was set up with
:aidifferent set of peripheraTs. .The six categories served weTT for .
N_Lteachers responses to part ofzquestion #T. Two minor changes were adopted.
?ﬁﬁiTQCTass T, smaTT memory microcomputers with cassette were spiit into ’ o

'}"75_; sses—T—and—2——§Raii—and~iarge-memory-microcomputers—respect1vely,

. .fboth with cassette recorder. CTasses 5 and 6, small and Targe time-shared

}?iJchomputers were combined into a singTe CTass 6. This arrangement more

}7¥{{¢accurate1y refTected the distinctions made by teachers. ;:' . ) \
| Other portions of our preijinary taxonomy did not - -map onto, teach\h\ '

J?pjfiresponses 'S0. neatTy., ATthough a considerabTe number of the items

-contatned 1i the taxonomy‘were mentioned during the 1nterv1ew5, very few




. -g“reiationships between the 1tems were pointed out by teachers for example,
"M'“rseverai teachers noted that students who sought help at appropriate times

.Q?were more successfu] than those who did nots Many also mentioned.that

L)

"'fi;fear of making mistakes 1nterferred with success. A few teachers felt

*Q;fthat students were 1earn1ng when to ask for help. Many also reported'that |
?ithe kindnof he]p availabie made a. great deal of difference. The taxonomy

:prepared'for this study notes "seeks he]p from teacher" as one of the

'tions to expect 1n a CALEf(in C]assification C. Teacher-Learner Environment

e point of view of our teachers. A rigorous

‘ ?classification of’helping systems re]ated to. the characteristics of the

b Fpeople who can u&e each he]ping system cou]d be of great benefit to teachers,
k.,isoftware designers, 1nstructiona1 manua] writ%rs, and u]timate]y 'to the
| "?1earners themseives. Our teacher interv1ew yie]ded data on a much. simp]er

7‘7ﬂ,;‘]eve1._ On the- ba51s of the interv1ews, CALEs could be c]assified by c]ass

| of computer system, type of software (see IVC. above) and institutional

v",setting (a]so see IVC above) Our twenty-eight teacher interviews reported
observations of students working with 51x classes of computers, running
e]even kinds of software, in thirteen d1fferent institutional settings.

| We might have been Tooking at 858 different 1earning environments.

. In one sense we were observing at least that many unique. learning

"achers—who have—used=computers==————

env1ronments*ano‘that“rs—exactiy”“‘“'

are so often enthu51ast1c ‘about the medium. Most of-the microcomputers
; current]y found in c]assrooms in the San Francisco ‘Bay region can be
’~‘programmed to do something interesting and educationa] for every student

| at every 1eve1. It is on]y within the 1ast two years that enough software '

:has been written and adapted for enough d1fferent computers to make this

'?-‘~c1 aim an actua]ity rather than a prediction. = | 50




“We ;ah identify several models of CALEs frof our interviews. These might..

_servé»és mbdéls which OtheP’SChOO]SQCOu]d copy or vary to fit thgi} needsfﬁ>3

Each CALE summarized below represents a frequently encountered type. . e
1) Computer Literacy Class - A three week mini-course for 7th
~ and 8th grade participants in mentally gifted minors programs. The
objectives of :this course are for students to become comfortable
working with a computer and to understand that it i a people

"*. or in pairs-at the computer, taking turns by sign. up sheet. They

~ - electivesopen to all.

controlled tool. ‘Class I computers are used with asmall library

of games, basic .language, and a set of lessans designed .by the

" teacher. Class is held in a normal classroom adjacent to the .

- computerlab (housed in a former closet). Students work singly - ‘

* must have planned out:their game or program before they may go to the’
- keyboard.. ‘There. are both-peer and adult aides available at all times.

" A great deal -of -effort has been put into the development of.
- computer literacy:programs in recent years. Such classes represent
 one-of the most common and well-defined CALES enountered. The
MinneSota:Educatibnal‘COm?uting Consortium, with additional, .
unding from NSF, is developing specific objectives for computer -
- Tliteracy and several of our interviewees were using their course
©materfats. oo e

- 2) Basic:Language:Programming Class - A one-semester high school.
students-w th-no prerequisites in Mountain View,
structured lecture class with assignments to be .

omputers.~ The teacher expects his -~ -
ble”operating the com uters, to master .the. -

nd:to:complete a-series of assignments.
*.this course, ‘assignments:are flexible -
paced.

e for their own projects to-be.d new - .
ountered’in-school.: Peer interaction is
arsonal.'instruction occurs. - He has found

“could not handle. this environment although it .

" California,: ‘Thi
- hexCl

‘Many students find working with the =~

§9§ameh§;c_5é§ésfshcﬁtasathis'one_areéprdbably the most

?'3’Basitfbr immi Jasses: , , . :
'*Sﬁmilarfcldises}were encountered in.upper elementary = .

* copmon CALES.

~schoot, <dr.’

~“centers "and museums:” Students-are _
xcaréer;uneéd}prﬁgfamming;for\&@giribusiness,~or-abodt to purchase a
‘microcomputer fgr:a hobby. " D - .

Comunity Colleges as well as public computer . ~* =
‘Students:are often heading for a computer science -




v

o 3) Computer Assisted Instruction - This single computer-based
e laboratory exercise provides community college students with practice
< H*s1dent1fy1ng minerals for a geology class. The program, written by the

PR L~1nstructor 1s accessed on: t1meshare term1nals 1n the coliege l1brary.

-

, Students work on a screen ‘and keyboard Wlth sample minerals on the .
-_,table beside ‘them. ~ A printout of the session is available to take
. o home }The 1nstructor gives the students a.short instruction period
" _“on-ope Ht1ng ‘the computer and.then expects them to complete the
' ' the1r,,Wn?t1me.. He finds. they are more successful if
‘in".groups: of -two's or three's and help each other to. ‘
. the, computer. nd:master- the program content. He: has had - N
o ~;one stud nt,wh" ol .
L ven whil

g Tsplayed on the screen in front of him and
complete: the: ass1gnment. For:the most part
ét ‘He' would Tlike all his students

" C urSe mater1als" he s present1ng. He 1s_
_program to run on a m1crocomputer.

o 1meshare computers.z ‘As in this. case, only a small number of
J~’exerc1ses ‘have -been written for any dne course. Considerable effort

- is'being made to‘provide fully computer1zed courses which ‘present new
‘material, “drill and -practice problems, review sessions and test1ng. .
.Stanford Un1vers1ty uses such a system to keep esoteric courses in their
-fcatalog even though only a few students ‘each semester may wish to take

L _=,_'them* - Most m1crocomputers are not connected to large enough storage. -

< disks to permit: easy use ‘of this type of courseware.  However, new disk

R technology, including the video disk, is rapidly changing this situation -
vThe pr1mary roadblock 1s' the lack of able authors for this medium. s

-

L _ 4) Prtmany School Computer Play - Th1s Class 3 computer serves.
Ly " as‘a learning station at an ETementary School in’ Hayward, California.
As with other Montessori materials, any child may use the computer whenever
no one else is using it. There is a small library of limited reading,
~math, and logic game which the D1rector loads into the computer
each morning. The computer is not the central -focus of the classroom and
she wants her students to approach it as one tool among many. She :
oo finds. the kids_ are_improving - in_the_skills necessary-for the-games-- - ——-
reading, math, and logic.. Not all her students choose to work with the '
computer. It is most popular with the:girls who are already able to .
read although everyone played T1c-Tac-Toe until they f1gured out how to
“win every t1me. L : , o

LSS ,,_.,

° 7'J * Personal Commun1cat1on Mar1on Bear, IMSSS, Stanford Un1vers1ty.




This- CALE is unusual in our study because the computer appears to
be so well integrated into the larger environment. Hopefully it will
- become the rule rather than the exeption as more primary teachers discover
" how to-use computers effectively. It is interesting to note that this
‘teacher does® not feel that she must have a huge numbeu of programs in
' -order to use her computer wei].. '

. B) Computer Simulation Pu11-0ut Program < In this 8th grade

. History class every student gets to be a picneer on the Oregon Trail
~via a Class 3. computer. - The teacher knows' almost nothing about the
“computer- herself so. she uses the computer literate students from her
 class as monitors. At about twenty minute intervals, groups of three
wander:into the central-area of their POD. classroom wing. The monitor
 operates the keybpard and ‘the other students.make decisions and supply

" . .the input. for: the: 0regon ‘Trail simulation. During the one week per year

that the computer s parked here, few. problems are encountered and all

‘f'.students Jearn'a little bit more history and gain some "understanding

~ about. computers and ‘how- they ‘can be used-more than just in- industry.
.- Says’ this: ‘teacher, "I wish schogls would think computers are more
“important. -They could. have unlimited use in social studies and in
language arts." When this:unit of the:history class is over at the
Middle School, the computer resource teacher takes it ‘into her own
-general math c1ass or- delivers it to- someone else in the school.

This. type of highiy structured, 1im1ted access CALE is typical of
E those set. up. by. teachers who -have caught the computer bugbut. have not "
“-had a chance to. become: computer literate themselves. To some, it may - =
seem. 1ike a trivial: use-of -the: computer."However, it does spread. . - = .¢
~-the word and permits a: large number of peop]e to have at least one . L
5 hands-on computer experience. L , :

6) Teacher Administrator Train"'%- A]ong w1th severa] types_of
, s -the 1nstru tor teaches a ‘course for: teachers
munity.Colle: “‘“The point of this ;a.w

' different kinds =

LR ;The drop-outwrate is-actually:very low (6%) but:other: teachers are

: fl{?,gtogether

-up 'lasses:they may get discouraged and: quit..,‘

‘Adult- learners are»generaily reported to be .
than -k1ds; they are:more" ‘afraid of ‘machines, and
r equence'of 1earningﬁis disturbed.

con .Teachers; : g- ou es offered for them in co]]eges, prlvate
.groups; ~and- schooi'distr1¢ts. “0ften. these'courses are:hastily put ‘
). Much:survey. of the. f1e1d and“too 1ittle beginners
T, there 1550 much to learn that few comp]aints
“need more teacher tra1ning.. L




At the moment the software pick1ngs are so slim and budgets are
" s0 small that CALES are potpourris of teacher intention-and student
;,opporturity.-v . :

e

(Z) After Schoo] COmputer Lab - Most teachers find that so many
g h'the computer bug that an'after school computer ¢lub is in -
2 rogram 1s an 1nforma1 drop-in arrangement. “She

s
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VI. POSITIVE AND NEGATIVE FACTORS AFFECTING
* COMPUTER-AUGHENTED LEARNING ENVIRONMENTS

The two problems cited most often by teachers were “not enough hardware"

and "poor quaiity software ‘Running a c1ose third was the need for more

’ teacher training. Severai other probiems were also mentioned quite often.

¥

A. THE "HARDNARE"RELIABILITY" PROBLEM

e

Since, by definition, all CALEs have computers in them, they are beset

2 by the same set of probiems encountered by data proce351ng shops in bus1ness

and 1ndustry - hardware which is not 100% reliable, variable power supp11es, N

| not enough or incompatibie software,' a shortage of we]i trained staff.

| Many teachers mentioned these. Those teachers who had had no previous -

s

'J"?exposure to the data processing 1ndustry were comforted when they met their

vcoiieagues and dis%overed that they are not aione with these frustrations.

Aiso, 51nce progress toward soiving these probiens is vis1b1e 1ndustry wide,

'_'they feit fhese cou1d be deait W1th as irritations which will be ameiiorated

rather than maJor stumbiing blocks which may sabotage one s whole curriculum.
" . &3 R

\

| s}B. “THE “ACCESS" PROBLEM

Frequently teachers said that they do not. have enough hardware and

‘@;cannot prov1de their students with enough access to. the computers they do

”*have.-\The probiem is not on]y how many computers, 1t is a1so when students
"fmay use Lhem.} Even 100 microcomputers, if they are in a 1ocked bu11d1ng, .

;Htébgfare not avai]abie to the students.- In many schooi computer projects much

"fi*imevwas wasted moving the machines around fo different c]assroom and schoo]s o




48

c. THE‘"FRIENDLY-ENVIRQNMENT" PROBLEM |
anputinﬁwis a challenging inte{]ectua1 activtty requiring some order
"and quiet;v-Teachers noted that regardless of whether the student focused on
the computer 1tse1f or on program content, concentrat1on was necessary. 0On
;the other hand comput1ng was most effect1ve when there was an oppportun1ty
//for a 1ive1y exchange of 1deas among Tearners and between Tearners and
- teachers. Thus, a de11cate ba1ance had to be maintained between too much
;structure and chaos. - Most teachers felt that children needed adult superv1s1on
.{ to control roughhous1ng, no1se, and competition for keyboard time from more

: eagressive learners. séxperienced teachers said that they had to giye up the

1dea 0f~unsuperv1sed or student superv1sed computer rooms. HoweVer, it was

equa]]y 1mportant not to 1mpose "sterility" or "1nt1m1dat1ng“ cond1tions.

D.  THE "SOCIAL PRESSURE" PROBLEM
Studentsvfe1t;bdth positiye and negative social pressures.
"Di scouragement for girls from parents and teachers" was noted on one side
". of the scale with “science fairs and other people around to have a good time
with" on the-other.IfStndents who already had aany socfa1vcommitments were
'not Tikely to gravitate tc the computer and adults frequently fe]t)that theyﬁ

could not spare the time off from their jobs and families to study computing.

.
\\

E. THE "OVERBEARING PERSON" PROBLEMS
Fei]ow.students, peer teachers, and even the computer teacher were
- frequently viewed.as'n@gative.factors.' The "person who wants to:do everything
*for ycu"_gets in the'wayaas‘does "the teacher who can?t admit it when she
doesn't kron;the answer." Inexper1enced teachers were likely to be too

achigvement or1ented -and inhibit exp1orat1on, accord1ng}to their more seasoned

‘;c011eagues. Enthusiast1c students, often ado]escent boys, were obsersved to -
el S . o - | :
O . take over the computers.if not supervised. o
ERIC.. BB o B SRR ST
2 S e e Ll 86




St VII. FINDINGS ON ACTIVITIES AND ACHIEVEMENTS IN CALEs

Most teache%s reported that all their students were successful and that
the specific content of that success depended on the individual learner.
Although teachers rareiy gave an organized exposition of it, a hierarchy of
achievement. emerged from interview responses as a'whole. | N

Most learners proceeded through these stages: ” 1;\

1. Overcoming fear}of technology in general and computers specifically.

2.f‘Develop1ng enough curiosity and awareness about computers to
begin “to question.“ ' ,
3. Understanding the cause and effect re]ationships between key- >
. board, screen,.program, and program storage medium. Operating the
.~ computer “comfortabiy“ - loading, running, and restarting programs. .
,4. Using the computer with existing programs as a personal tool-
s to "be demystified on the machine, so that they view the computer
/ ~as a tool- one that doesn t exc]ude other tools."

/ .5. "Learning to. construct programs in any one of .several computer
7  Tanguages. Programming new so]utions to make the computer a better
/o too].,. f . ;

<

kf/- ) * This hierarchy is related to-our definition of readiness, cited

in Appendix A, which includes "freedom from...threat, sense of danger.
o _ - \"_ o
" le Fear. Overcoming any fear of computers is the\fjrst common success
__theme throughout the interviews. Al students eventually made it althOugh-

:*fv_;‘most teachers noted that fear was a rare phenomenon in chiidren and

5p{common among aduits. uij [ ' : . L N

Referring to our readiness definition we note “freedom from S

an mportant achievnmen *for her students. Severai teachers mentioned



N

2. Curiosity. Once students moved beyond fear, teactiers wanted
" students to "have fun" and "be comfartable.” As one teacher put it
| "total novices who are interested but have trepidation move on to joy
and:masterx.“ Fun and joy lead to a "wish,to return" to.use the computer

again. .Thus students vo]untari]y get morefcomputer experience.

3. 'Understanding. The next step, as expressed by one of the most

experienced teachers, 1s the "realization that you are in control of the
computer, that it can on]y do what a human has told it to do. Even if

- you haven't written the prodram, a- human has writtgn it." One“respondent
described the.change of~attitude‘he was Tooking for as a progression: 4
from "a sense 6% awe and magic thrOugn a willingness to’continue learning

‘brought about by.contact with an understandable program."

4. Tool Use. " Once a student realizes he is in:contrOI hefmust move.
on to use "the computer as a persona] too]. One teacher said, "young' .
students th1nk in- terms of what 1t can do 1nstead of what 1t 1s. Another g
expressed_1t this way, "the person says wh1ch way do I go?' instead 'of |
thich button do I push?; The emphasis shifts to program content."
_'The-expectations of those who:taught programming courses were h%Eeiy _*
summarized by one teacher. His students .usually reached one of three

levels: -

a. Turn on the computer, type in a program they design, save .
program on disk or tape. ) .

b. Know_60-70% of the core commands of the language being taught,

Ce Knou.techniques and ‘good programming practices.




Some teachers felt that computers could be introduced at any age
. B ."\

wh11e others, especially those teaching programming felt that 4th grade
was the earliest practical starting place.

Almost all teachers ment1oned the ro]e of computer experience in
relation to logical think1ng.

The exerc1se of step-w1se logical
thinking was generally valued by teachers.

: Many teachers felt that the
ability to proceed logically was actually being taught while others

believe that logical ability was a prerequisite skill which signalled
succesS. .

[N

Some saw the ability to "organize_their thoughts in better logical
progression, to be précise with what they say" as a side benzfit. Others
reported this as their main objective. |

s
3

f.'.i
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YIII.‘ FINDINGS ON_PROFILES 0F,SUCCESSFUL;LEARNFRS IN FALEs
Most people would'agree that there are some individuals who Jjust don't.
seem to. get along-with .machines. Since computers are machines, we expected
}tthat there would be a group of students who didn't get along well in - )
¢‘a;-computer-augmented env1ronments wh1ch requ1red their direct part1c1pation.
: aldt;Our field research had provided 1nformal confirmat1on of this hypothes1s.
\ Questions 2 and 4 of the teacher interv1ew were spec1f1cally 1ncluded
to evoke comment on this issue.
: Most teachers, however, could not descr1be a successful computer
- __enper}ence atvfirst. ‘“It depends on the person" they sa1d or "all
- ii*students are;succeSSful.“ Upon further 1nqu1ry, most teachers expressed - .
the desire ‘that computers be ava1lable and useful to learners of every
descr1pt1on° If a certa1n student could not learn w1thin the CALE as
e origfnally presented the watchful teacher would mod1fy ‘the CALE (usually
=;e:smeb.=adding.a -more- appropriate_p1ece of- software) -or by-enlisting a peer .
teacher to help out. Often they would suggest a less demandi ng task to
the learner.i ThlS, "success“ was made a constant and the env1ronnent a
. variable. The only teachers ‘who did not ‘use this tact1c had. high school
or college level programming classes. But even at that level, several
teachers noted that “punitive" grad1ng or, "1nflex1ble" assigmments were :
a bad idea in computer classes. )
: When.prompted to_talk mpre about what those "successful experiences"
S were ~-that'al-l-""st'udent'st"'h‘ave’;"t'e”ache'rsmenti’on'ed T
0 fee|1ng comfortable“ w1th the computer,
0 _enJoy1ng the computer, o

-goldovercom1ng any fear they might have had of the mach1ne, and
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Said one teacher, a successful experience is "any exposure that

leaves the person with a feeling of confidenced over the machine, elevates

them over the‘comouter,"

SeveraT teachers-equated»suooess with being able to approach the

computer as a too] for personal proJects._

" No one offered a predeterm1ned set of goals which had to be achieved

before a Tearner cou]d be called successful._

Question #4 again required the teacher to cons1der success, this t1me

‘describing the student instead of the experience. Once the interviewer

was satisfied that the hespondent had no "secret ,agenda". for the student,

a new twist was. addded to the question:

) OK, all your kids are successfu], but aren't some of them. a 11tt1e

~ more successfu]? Aren't computers easier for some people? How are

those k1ds d1fferent from ‘the others? A

Th1s prompt brought responses wh1ch ‘included:

'peopTe'Wdth previous “experience in oomputing

br1ght k1ds

often boys, but some felt gir]s}Weré better programmers

math and science oriented
1og1ca1 or ana]ytica1 th1nkers.

"risk takers. - The kjds who “try ‘things in ways they ve

never tried before.'

peop]e w1th "stick- to-1t 1veness"

'“the creative ones"

Qﬁé teaCHér‘had three criteria for success{}

handséon’

be1ng in contro]

mating 1t do something the student cares about




He reca]]ed<one,student_Who'never got the hang of programming:
. he had “trouble attending to logic -vconnecting output uith.the program.

~ He cou]dn t trace back." ) :

“ . when 1nter"ew notes were sorted 1nto two groups, respondents with
three years or 1ess teach1ng w1th computers in the f1rs+ group, those -
with more than three years experience in the second, one 1mportant
difference appeared‘:n the way teachers viewed students. Many of the

' more exper1enced teachers noted that not only the bright students d1d

Lwe]]. Kids with und1st1nguished academic records often b]ossomed in front

of -the computer. They might be s]ower, but they exce]]ed in perseverance,

' curios1ty, and persona] 1n1tiat1ve. Accord1ng to one jr. high teacher,

" her class often attracted "males interested in science: f1ct1on, sc1ence,
}math - often with poor 1anguage sk1lls At the game 1eve1, she noted.
1t was "boys not interested in sports but not oners, those 1ook1ng
for cha]]enge but not necessar11y outstand1ng students.. The g1rls
in her class howevcr, were "ser1ous students, ot as soc1al *

academ1ca11y 1nc11ned.. | |

In structured CALEs with students at a noymal th1rd grade 1eve1 or |
above, the maJor factor affecting success was the appropr1ateness of the

program ‘or course-content to the student. Students: who d1dn t understand

' how to p]ay a game presented on the computer, had no use for ‘an app?1cat1on 8

hy |

~ tended to drift away, if not qu1t. S _ S \
~ In some CALEs, tasks were qu1te structured a]thouah schedu11ng time
on the computer was not. In this case, the student must be- ab]e to- take

in1t1at1ve in doing ‘his assigred work. Students who had too many outs1de

fﬁ; i-_interests were not 11ke1y to find enough t1me to accomp11sh this. If_'\

CEer . . : v
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there were not enough terminaTs'to go arouhd, students had to be socially
agressive enought to secure a p1ace for themselves. But except for
these two considerations the keyboard-screen medium presented few problems.
A1l students needed to be able to remember a sequence of between

5 and“10'keystrokes to get“the computer started running the correct
program. They must check the screen for feedback each time they typed _
! response and they must be able to copy a sequence of 1etters off the
”"screen acurate1y. |

h In these socially structured- env1ronments there was usual]y a peer
or adult teachers available to answer: quest1ons so the timid individual
could ascertain the right answer before typing and can thereby avoid
© risking a mistake. ‘
| In less structured environments, tasks were more free-flowing. Several
.teachers requ1red a student to init1ate a proJect and f1n1sh it, or

"explore, Here, w1111ngness to take risks and to make m1stakes proved

o _toibe anﬂimportant student characteristic. Ab111ty to tolerate frustrat1on

‘was also necessary since “help" was not always available in an attractive

- form. Students ‘often chose programm1ng prob]ems their teachers did not

.know how to solve, and beg1nners had to learn from preado]escent peer
"tutors who were ready to monopo]1“e any keyboard wh1ch might be vacated.
"Timid" or “oassive" students were 1ikely to be unsuccessful, teachers
'repOrted. But, add a "won't quit" attitude to-those who survive, and
enough creativity to think up another sequence of keystrokes wh1ch
might generate the des1red resu]t from.an uncooperat1ve and undocumented

computer, and you had the mak1ngs of a genu1ne computer addict.

f} o ) v <

63
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Although*most'teachers noted that high general inte]]igence'ﬁncreased
~-the 11k11hood that a 1earner would be successful in any CALE, severa]
noted that h1gh IQ was not a necessary character1st1c. Many students who

- were consadered "s]ow“:bengfjted persona]]y_and could achieve relatively

5;,ﬂ,high ski]T 1eve1s if-they cbqu engage in step-by-step, 1ogicaT'thinking{1

“In. e]ementary grades, g1r1s and boys seemed equally able although
boys formed a larger port1on of the samp]e. By: the jr. high period,

g1r1s began to opt 0ut of computer classes. One jr. high teacher noted

o that ‘the’ g1r1s who stuck it out were: better at programming than the

t\_ J-“. . .
'boys.. By h1gh schoo], few g1r1s were 1nvo]ved. Our sampie of teachers‘-'

seemed fa1r1y representat1ve by sex,’ although there were more female
teachers than male.. To generate an equaF d1str1but1on of males and
fema]es among computer teachers, a h1gher percentage of ma]e teachers
-must choose to go into comput1ng. As yet, there seems to be little in the
:11terature on why. g1rls and women choose CALEs 1ess often than boys

and men. We feel th1s is an eAcept1ona11y fert11e area, for further

research.
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IX. - CONCLUDING COMMENTS

(For a 'summary of findings and recommendations, see Section I, pDpe 5- 17. ) -

a

A;' STUDENT CHARACTERISTICS AND READINESS
A]though many character1st1cs necessary for success in several
| different CALEs have been c1ted we do not feel that a satisfactory -
classification of learners has been developed to date. This preliminary
. work may contr1bute to ‘the development of a constellation of skills and
patt1tudes wh1ch cou]d be called "computer readiness" ‘but on]y the grossest
d1st1nct1onsrhave been made so far. It is apparent that fear of
technology;hability to ﬁead; creativity, stick-to-it-iveness, risk-taking, \\ .
A‘and problem“solving ability'are all factors. How these factors are |
 related to each other and to the'environment‘remains to be investigated.'
VB.‘ CALE MODELS T | "
| ] Educators who are unfamiliar with the computers in education movement ‘
'»over the past severa] years are not genera]]y aware “of the extent of the S B
work that has been done in this field. However, many of these same
- peop]e w111 have the responsib111ty for 1mp1ement1ng some type of computer-
| Eaugmented 1earning act1v1ty in the1r institutions. They are in danger -
'fof "reinvent1ng the wheel” many t1mes over unless some effect1ve d1ssem1nat1on
lhta'takes p]ace. L : R ,
e ;"’:{.TAXONOMY L |

The taxonomy could proV1de a usefu] structure for compar1ng exist1ng 8

computer-augmented 1earning environments and desiging new!ones. Further'
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D. INTERCOMMUNICATION
| A variety of educational envirorments with computers {n them
are fbuhd,in-the San'Frahcisco‘Bay'Area. These,enviroﬁments véry;in who
vuses them, when, how long, under what circumstances, for what pufposes.
la JThe_locql compyte§-environments appeéf te be similar to those found
\ nationwidefbﬁtJsttematié comparisons.ﬁave not been made.

?There is a growfng.body of éommonaexperiences among computing teaphers'
and*an.jnfenée'desfre for more‘jntercommunication. There are also two
diétinét types of prpfgssiona] meet{ngs in this field. 'Mahy meetings;
such as the Asilomar Cénferénce; are crowded by béginning teachers,tpying
T tofgaﬁch dp'tb the state of the art. ;Less common but équa]]y imbortant
are ﬁéetings among the leaders in educationa1 compytfng. 'fhesé sef?g'as
a spaanng ground for new éoncepts or ihsights in fhis'rapid]y changing

,areaL 'Both'types of meetings should be encouraged and suppprted whenever

~ possible.
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APPENDIX A

A DEIAILS ON SURVEY OF BAY AREA COMPUTER- AUGMENTED EDUCATION
f 1. Introduction

— Computing and 1earning are both unique and complex activities. Neither

can be fule understood by reading other observerc reports and interpretations.'

Questionnaires only present the information requested and rarely 1ead to new
approaches to a prob1em. Therefore, we felt some direct observation of
teachers and*learners using computers was necessary. At this early stage of
ouruprOject we were not entirely sure of what to look for or where to'look.a
We chose several on-going activ1ties and “locally scheduTed meetings and
conferences. Then we set out with pen, paper, and open minds to see what We |

could‘diScover.

:-'2;1 ‘Reaching 0ut - The Research Announcement

Many of - the peop]e involved in educationa] computing in the Bay Area

keep in regular communication through the meetings and proJects sponsored by

CUE - Computer USing Educators. This*® organization has d membership of over L

_ 450, all of whom are involved or plan:on becoming involved in computers.

ifTherefore, CUE was a 1ogica1 piace to begin to Took for contributors and

L

?.;;*;study sites for this research.

A research announcement was distributed in the registration area to -

;fdjﬁgeveryone who’attended the Northern Ca1ifornia th Council® s annual conference
at ASilomar, CA in December, 1979. Since a maJor actiVity at the conference

;ﬁi,‘: was a CUE sponsored series o‘ sessions on computers, there were a number of

| interested respondents. we hoped to develop a list of people who were

,,j;}; express1y interested in cooperating in our study. Most: respondents indicated

an; interest in receiVing the resu]ts of the study, a wiiiingness to participate, T

as a study site.; They became an important source/of’interView‘SubJects for ¢ .

e /
‘\‘l .

the teachers survey discussed previous]y. ;

e .
Ll B .
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3. Computer Readiness - Pilot Questionaire

~ From the'inceptdon of the CALEs.Project we knew that we would want one
'fsegment of it to explore the concept'of “Computer Readiness." Readiness is
fam111ar to all primary schoo1 teachers. As Goodwin Watson of Columbia
*”**‘fTiUn1vers1ty Schoo] of Educat1on put-it: ) |
“Readiness for any new 1earn1ng is a comp1ex product of interaction
among such factors as (A) sufficient physiological and psychological
maturity. (B) Sense'of the importance of the new learning for \
the learner in his world, (C) mastery of prerehu1S1tes providing
a fair chance of success, and (D) Freedom from discouragement
(expectation’ of fa11ure) or threat (sense of danger) (Watson, 1963) -
Casua] observation had. 1ed’us to wonder why some peop]e deve]oped
‘“computer add1ction,“.(Z1mbardo,‘1980, We]1emeyer, 1980) while others remain
tndifferent, even hostile to computers'and.everything associated with-them
(Thornburg, 1980) Are there prereQuisite ski]is and attitudes which make
' some 1nd1v1dua1s more "ready" to use‘oomputers than others? One’ obv1ous
‘Japproach to th1s Quest1on is to ask people who use computers what prior
activities helped them become successfu1 w1th computers.‘ |
A p11ot quest1ona1re was prepared and d1str1buted to computer users at
the.West Coast.Computer Faire in San Franc1sco.~ It ‘was deS1gned to y=e1d
some preiiminary data‘on prerequisifes for computer success. _Respondents .
were to rate twenty—seven experiences accordtng to their helpfu]ness in
1earning to use the computer; Rating‘categoiies for those who did not check

"1nsuff1c1ent experience to answer, were: 1) not helpful, 2) somewhat

A\

helpful, and 3) most helpful.

0n Tab]e 1 are listed, in rank order .of he1pfu]ness in us1ng computers,

. _the pr1or experiences of 38 practitioners who responded.

e et -

O PR e e s
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' TABLE'I: PERCENT OF PRIOR EXPERIENCES RATED AS BEING HELPFUL

FOR USING COMPUTERS - [
Experience | 4 ' Percent rated nelpful .
Writing - 82 |
-Programming =~ = , 76
Reading S ; : ' ' 76
Typing | " 75
Teaching & . 69
Statistical work o o 63
Algebra or calculus S - 63
Working puzzles | S ' 63
N Playing games . : 63 ' o,
- Sports ~ : | ‘ 62 : -
A,'Ed1t1ng - C : - 56
WOrk1ng w1th app]iances, machines, or engines -44
| ,_Bus1ness or accounting o E. 44
~Art ‘and drawing - 44
";;4;}~- ”1Oberaf1n§'cllculator - - 37 |
ERL English Gramma. - | 37
| .';Language " . - 31
Music - S - + 31
'1Engineer1ng B - : | 25 .
fSorting, f111hg j\ : - 25
, Tape Record1ng 3 : : _ 19 :
}wTalking on the telephone % o 19 ‘ _ - .
WE 13 .,
i 'Ham or. CB radio o R B’
ﬁt" ; _‘ g Acting f“ : o o 13
G Categories added by respondents _ © 06
<'/
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4. Field Research

Among conferences and sites visited were:

~~—~———— e A1 omarazMa't-h';-_ConfereﬁC?:;'.'. T

. .The 22nd Annual Conference of the ‘California Mathematics Council
" (Northern Section) .was 'dominated by computing topics this year
“-(December, 1979).- Teachers overfilled all sessions on topics from
"My First-Computer: Lesson" to "a Hands-On Talk with the Computer in
. . -Machine Language." - This event, orchestrated by CUE (Computer .Using:
- _Educators). featured presentations by many of the west coast’ leaders
" in educational computing. .Its overwhelmingly positive reception was
- an on-the-spot needs assessment for teacher training in this field.

‘?»Jb;‘fComphtepIahq;ahdﬁother'Retai] Stores- - o .-

... Computer stores are excellent research sites. One can determine
" exactly what hardware and software is readily availabie to both
—Tlearners and-teachers. One can also. assess computer environments

. expressly designed either to involve the uninitiated computerist or

to enhance the knowledge of the novice ‘or expert (thereby increasing.
his desiie to own the latest item). '

~ Ce :Menlo Park Public Library -
! N T y : _ - S
-~ Several class 1 and II computers are available to the patrons of
this small .public 1ibrary. About fifteen games and simulation tapes = =
can be checked-out>from the reference librarian by anyone who has a -
"My Computer Likes Me" button. Tne button is a diploma from a two
_hour orientation class offered at the library on operating the
. computery loading tapes, and playing games. Basic language is
-always, available on these systems for use§~in programming.

s

.During a two-hour observation period) the major users of the
equipment were adolescent and preadolescent boys, ong. of whom was
the teacher," i.e., person available to help with technical and
social problems in this environment. We saw a total of ten boys, .
aged 6 to 16 engaged in programming, debugging, running graphic and - -
simulation: games, dnd math drill and practice in a game-like -
presentation. The youngest was with his mother, who watched but

- did not participate. : N R _
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d. Jordan Jr. High School

The Jordan Jr. High School Computer Laboratory is a voluntry pull-
. out program designed and run by one teacher. Students are scheduled
... during regular school hours to complete a workbook of lessons on computer
.. “operation "and beginning programming. Each student takes the six week
course’ under the guidance of a peer teacher. During the succeed1ng .
six-weeks each student repeats the same material, this time in the role
-~ of peer teacher. Those students who wish to continue studying computing
.=~ participate in additional after school programs on programming and
: ﬁeach1ng techniques.” . One of -these programs i spec1f1ca11y set up
for girls. ,

~-@. CUE Meeting
- LUE (Computer Using Educators) is a grow1ng oroan1zat1on of
teachers, adm1r1strators, and parents who wish to promote the use
of computers in schools and other Tearning enviroiments, CUE puts
on lectures, workshops, conferences, and other -events t% educate
new members. and- enchance the work of seasoned part1c1pants.

‘We atteuded a sma]l ‘planning meet1ng at wh1ch plans for a permanent
software library were being discussed. The library, housed in the.
. . resource center at the San Mateo County 0ffice of Education, will.
. contain diskettes cassette tapes of programs which run on the various -
brards of microcomputers used by local teachers. _Teachers may try
. dut the software at the library and cof . non-copyr1ghted programs.
. Commercially produced orograms with copyright restrictions may be
rev1ewed and nurchase information will be ava11ab1e.

Most programs ava11ab1e through the 11brary are written by the
teachers and- contr1buted for distribution. Volunteers will catalogue - *
.. each program and modify it if necessary to meet the 11brary s quality
and format gu1de11nes. . .

f. Lawrence Hall of Sc1ence s o N
' Lawg'ent.q Hall of Scierice prov1des three d1fferent modes of
computer access.- In the foyer of the museum, sevefal computer
. terminals offer. a choice of computer games and simylations with
instructions.on- posters on the wall explaining their use. School .
groups visit the museum daily and these terminals are always crowded.
In. the basement of Lawrence Hall is a large room containing about
: -twenty computer~term1 is from. wh1ch a large 11brary of games,
& - simulations, and® other programs can be accessed. Anyone entering-
' * the ‘museum. can puchase computer time on a first come, first-served. =~ . .
‘basis ‘during publ1c h0urs.‘_A.college-student ‘familiar with this °
N particular,computEr “system, is.on hand in the terminal" racm to help
__..--new-users orient themselves to the computer. In-addition, Lzmrenc<
o Hall offers' a wide variety of classes in computer games, and : B
programming: to- the pubtic and through contracts with schools. | Some - o
- ~research. has been done: in these settings but it is d1ff1cu1t to '
—-obtain repriEus of the’ find1ngs. A more direct route is to talk-to
- Tocal comput r teachers, many of whom have received. some or all of -
,_Wtheir traini g at the HalJ/n , , A

\
\
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 APPENDIX B

The taxonomy descr1bed ) .ar (see sect1on 111, pp. 25-32) resu]ts

1n a\static descriptio& of a Pomputer-Augmented Learn1ng Environment

f}(CALE) But 1earning is a. dynam1c process, “the resu]t of a series of

l

'“'we?analyzed computer 1earn1ng tasks that had been observed or

He“began by deve]oping an act1vity 11st
xﬁACTIVITY SEGMENTS (LEARNING USING, TEACHING)
' 1 LEARNING THF SYSTEM | ‘

 START-UP"
_b.__LOADINGM
c.” PROGRAMMING
d. OTHER -

2 PROGRAMMING

,M“a_msmm-ammmm
b - INTERMEDTATE
.. ADVANCED .
4 “IN OTHER HIGH-LEVEL LANGUAGE
e. IN MACHINE OR ASSEMBLY LANGUAGE‘

N APPLICATIONS

GAMING | ;
(1) * CHOOSING A GAME -

(2) LOADING A GAME
(3) RUNNING GAME
: (4) ‘READING INSTRUCTIONS -
| 55; “SEEKING HELP ~
- - RESPOND -T0. GAME
(7) - PROBLEMb ENCOUNTERED

b, USTNG COMPUTER TOOLS =T

CALCULATOR
~ ALGEBRA -
~ PLOTTING GRAPHS
" STATISTICS <
) ‘PERSONAL " FINANCE |

wwinteractions between the static e]ements and the 1earner. No taxonom1c

—-snapshot can describe whatst happening. To. so]ve, in.some_ deta11 th1s




Eurcas

- ‘1] . -
(8; DATA BASE MANAGEMENT .\
(9) WORD PROCESSING “
+ (10) DATA ENTRY ‘

211 MACHINE CONTRO:

- (12) wmusIC ‘ :
(13; SPEECH GENERATION AND RECOGNITION
(14) OTHER

" c. COMPUTER ASSISTEL INSTRUCTION (CAI)
‘d. OTHER

k This'éétiritvaTSt brbvides a good context to communicate what is '.;5 S

_ occuring in the learning enyironment but it Sheds Tittle light on why

“

- téachers claim the computer is subh an important learning tool. -

c TEACH‘R LEARNER ENVIRONOMENT SITUATION - .
In order to understand more precusely how the computer environments

differ.from trad1t1onal-classrooms a more detailed ana]ys1s of teacher-

" learner environment interactions musi be made. We adapted some categories

froﬁthevwork of Lindvall and associateé; (Lindvall, 1967.)

1. " INDEPENDENT WORK---THE STUDENT IS:

(1) USING PROGRAMMED MATERIAL :

§ ; INDEPENDENTLY CHECKING HIS WORK -
INDIVIDUALLY' LISTENING TO A TAPE RECORDER

" (4)  WORKING -INDEPENDENTLY. ON A NORKSHEET '
(5) ‘READING INDEPENDENTLY' 3
2_ WATCHING/LISTENING {TASK)
TT’“RESTING/NATCHING (NON-TASK) - -
(9) NAITING FOR TEACHER OR COMPUTER

TEACHER STUDENT NORh .

~1; “SEEKS ASSISTANCE FROM TEACHER

(2) RECEIVES ASSISTANCE FROM TEACHER 4
3] DISCUSSES PROGRESS WITH TEACHER
~(8) GIVES FACTS- T TEACHER -

+(5) . GIVES OPINION TO-TEAGHER .

(6} " SEEKS INFORMATION FROM TEACHER . e
7§':SEEK CLARIFICATION - - . R
SOCTAL ACTIVITY - D : S



3. 'NONINSTRUCTIONALuUSE OF STUDENT TIME - !

- (1) OBSERVES '

’ (2;:WAITS FOR TEACHER T0 PROVIDE MATERIAL
(3) WAITS FOR PRESCRIPTION - -

(4) 'GOES TO GET MATERIAL

(5) WAITS FOR APPROVAL _

4. LEARNER-LEARNER ACTIVITY - - -

| ‘ASKS PEER ASSISTANCE

- GETS PEER ASSISTANCE

.TALUKS TO. PEERS/TASK | S
TALKS TO PEERS/SOCIAL - S |

_ GROUP DISCUSSION/TASK - - - ’
~GROUP DISCUSSION/SOCIAL - E .

Nt et

' Unfortunate]y, th1s type of research requires more time and resources

tthan we had availab]e.. Therefore, the actual collection’ and 1nterpref ation
of these data fel] beyond the’ 'scope ‘of the present” study. However, we
.feel conf1dent that such a procedure would yield va]uab]e results’and
| ';hope to have the opportun1ty to pursue it in the future.
. D. LEARNER ATTRIBUTES
ﬁh';;" a How_to:aescribe the learner is a major oilemmaa At the grossest
.; 1eve],;1earner data éhould include: |
| a) aoe‘ | '
b) - sex ' ' '
. c;_-grade 1eve1 (inc]ud1ng spec!al status such as 1earn1ng disabled)
d) whether learner's presence is volurtary or required.
“nh1s 1nformat1on yields equally gross results abcut who benef1tc
lfrom working with computers. It has been observed that br1ght, pre-
ado]escent bqu genera]]y volunteer for and st1ck to computer classes-
1but why? Deta11ed data along the fo]1ow1ng 11nes might y1e1d 1nterest1ng .

corre]at1ons with performance with and fear of computers

h — - a) psychoiogy proflle . ]f . S ; o —
oo "~ b) achievement profile - . i : .
c;. attitude assessment - : '
d

cognitive assessmenc




© After study1ng the responses from the teacher interviews, the following

modif1ed 11st of learner attributes was compiled. .

I

1. AGE, SEX, GRADE LEVEL
2. RELATED EXPERIENCE

a. PROGRAMMING
b. CALCULATING
c. OTHER

3. ACHIEVEMENT PROFILE

a. READING LEVEL
b. MATH SKILLS
ce SCIENCE_SKILLS
| d. STUDY SKILLS
‘s« e, SOCIAL SKILLS

4. COGNITIVE PROFILE

- 7+ *SEMANTIC SKILLS .
b. SYMBOLIC SKILLS N
 c. FIGURAL SKILLS

"5 CONATIVE: PROFILE
" a. ASPIRATIONS
', b.. PERSISTENCE |
. c.' PRECISENESS,

Much e‘ the data fo ﬁro&*e a 1e?r1°r ofi]e as outFined above- exists'

Y

)

. ©4n the cumulative schoo] fi]es of most students. However, we found no- -

‘,efudies in which there waswthe=attempt £o-match learner prof11e5“with success'

iG]

in specif1c CALEs. The present etudy attempts to lay the groundwork for and

to provoke such endeavors. .

- B - - - L . ey ypenr
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- FIGURE 2, PROVISIONAL TANONONY OF COMPUTER-AUBHEFTED LEARNING ENVIRONMENT,S (CALI‘Es)
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F COMPUTER AWARENESS CURKICULUM
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mammm
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v USE OF LEARNER OBJECTIVES

4. PROVISION FOR MOTIVATION /

{64 RELATION TO SOCTAL ENVIRONMENT
f KNON' EDGE OF COMPUTER ENVIRONM T

/

(Classification l) (Class1f1cat on 2) -
a HME a FORMAL LECTURE - WITH LAB.

|bs CLASSROOM b, COMPUTER. LAB* IN SCHOOL MEDIA CENTER OR LIB

c. LIBRARY - ¢, ONE TIME DEMO OR SCHOOL FLELD TRIP
d. OTHER PUBLIC CENTERj ds TN-OPEN CLASSROOM AS LEARNING STATICN
e» INDEPENDENT STUDY e, IN CLASS OR TEACHER - SCHEDULED D *.P
(IN SCHooL) f. AFTER SCHOOL REC, CLUBS OR DROP-IN CENTERS

- |f. CLUB o AFTER SCHOOL CLUBS FOR PROGRAMMING .
0 OTHER he IN CLASS, -SUPPLEMENT OR MOTIVMIONAL

i, COPUNTTY CLUB (BOYSCOUTS. i)
Jo RIVATE HOME .
kv PUBLIC LIRARY

2, DESCRIPTION OF ROOM
b, FURNISHINGS
o EGUIPHENT x

~|ds ACCESS

e PN
2 PEEK INTERACTION. DR O

\bo AVAILABILITY OF HELP

. DORCEIVED OBJECTIVES OF LEARR -~
& LOCUS OF CONTROL OF ACTIVITIES. .. ©
e, COETITION FOR A LEARNING STATION - £

U




5. SOFTWARE

6. HARDHARE

(Classification 1) -

a. DRILL AND PRACTICE
b. <EDUCATIONAL ACTIVITY
¢, TUTORIAL

|d. LOGICAL THINKING/

PROBLEM SOLVING:
e. SIMULATION
f. EDUCATIONAL GAME -

~|g. DEMONSTRATION

h. AUTHORING PROGRAMS
i, CLASSROOM MANAGEMENT
jo UTILITY

a, FATURES

b, CLASSES -

1(1) CLASS 1: PERSONAL COMPUTERS (PET, APPLE,

'(ClassifTCation 2)

3. NON-READING GAMES W EASY EYF-HAND COORD

~ b, LIMITED READING GAMES

c. LIMITED MATH GAMES

de SPECIFIC DRILL & PRACTICE
@ NON-READING GAMES WITH ADVANCED E-H COORD
fo SIMULATIONS - FOR LOGIC AND STRATEGY

g, SIMULATIONS - FOR CONTENT |

h. INTEGER BASIC

i, FLOATING POINT BASIC

Jjo OTHER HIGH LEVEL LANGUAGES

ko ASSEMBLY. LANGUAGE

\
1) RANTACTURER OF COMPUTER
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1 EDUCATIONAL f. LEARNING TO CONSTRUCT PROGRAM IK ANY COMPUTER LRNGUAGE
- FUNCTIONS *» |

g LEARNING IN AN INFORMATION-TECHNOLOGY-BASED ENVIRONMENT THAT
- GIVES THE STUDENT BROAD SCOPE OF INITIATIVE

N PRACTICE IN AN INFORMATION-TECHNOLOG-BASED ENVIRONMENT THAT
SIMULATES A REAL-HORLD TASK
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- CIa551ficat1on in "E 1" from Llckhder, JoCoRey 1979,




