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 ABSTRACT

* Group Computer-Assisted Learning: Differences Among Male, Female,

L

and —Mixed Pairs of Fourth Grade Students with Respect to Social
Interactions, Computer Contact, and Achievement

Edgar Lawrence Guntermann Ph.D. v ’
Concordia University, 1988 ‘

This study was cond;éted to determiﬂe differences ambné
ﬁalé, female, or mixed pairs of fourth graders learﬂing LOGO with
respect to social !nteractions, computer contact, and ‘product
measures. Sixty students were taught the principles of LOGO
érograﬁming in pairs then were Eequired to complete two tasks;
the -programming of two graphics, one on each of two separate
days, ‘ -

Social 1nte£action, computer cortact, and achievement

measures were recorded for each of the pairs as a whole by means

htd

"' of audio recordings, observation sheets, énd a computer prograﬁ

.

re;pehtively. ‘ ‘

Social interactions were c0dea from ttanscr}pts of aéd!o
;ecordings by * two 'indf;iddélé 1ndgpendent1y according to =a
condensed ° version of the Bales Interaction Process Analysis
Scale (Bales, 1950). The four resulting measures Qere positive
social 1nter§ctions, ne$at1ve sociél interactions, questions,-aqd
statements.

Indepeﬂdent raters as well assigned a score to each pf’ the
two graphics érbduced by each pair of students for the
achievement measure. Number of comman&s and number of minutes
used forrgraphic completion were also recor#gd.

-Comﬁhter contact measures, teco;ded by means of observation

{
111 .




shgets, included turns at keyboard, turns ur{tipg on paper, turns

simulating screen activity, monopolizing equipmeht, gsg removing

self from the group. r

0

No  overall differences were foﬁnd among graup types (l.e.,
™

male, feﬁale, or mixed pairs) for 'any of the interaction, product
or comﬁuter contact measures.
Only the variable reﬁgbing self from group éuggeéted

differences betweéh group types; male groups having the highest

incidence, of this behavior. Ngﬂofﬁer gender differences were

found. - ‘ '
Overall difference?were found between task one and_tas'kfgwo

for the product measures; specifically for number Bf minutes and

number of commands useg,for prbgramming. Turns Qt kEybdard and
statements were also significantly different across -tasks; task

two reflecting .the higher values on the four measures.

The relation between achievement and the other ‘dependent
measures was explored. None of the measures were strongly related

to achievement. Other interesting relations are discussed.

. ] ‘ .
These results may have implications for theories of group

leafning an& may lay the gqoundwork for future research on how'
. o

children learn on computers.

[N

'1v<\ . .
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Cette etude a ét"organiséé pour d€verniner les diffé}encea

entre df€s paires de gargons,et de filles ainsi que des paires

-~ , ]
mixtes de quptti&me annee apprenant LOGO. L~ tude a pour but

1”analyse des intéractions sociales, fu contact avec 1”ordinateur

¥

et du produit final. -

Soixante éléves divisés en groupe de deux ont d”abord appris
les principes de la programmdtion LOGO et. ensuite ont du

complé%er deux taches: 1la programmation d’uheﬂimage‘ par Jjour

pendant les deux jours de l'é'ude..

L intéraction sociale le contact avec 1“ordinateur et les
A

produits finaux furent enregistré@ pour chaﬁde paire sur

cassettes, feuiéfes d“obbervations et programmes d”ordinateur.
’ VN 4 / P [S
Les interactions sociales ont ete codees d”apres des textes

[y

transcrits .Qes enre 1stremeﬁté sur cassette, par deux personnes
1ndé§endantes seln la version condensé; du -"Bales Interaction
Process Analysis/ Scale" (Bales, 1950). |Les qhaﬁre mesures
ré;ultantes é%éient les sulvantes: intéractions ;ociales
positives, nté}actions sociales néﬁatives, questions et

affirmationg.

coded:g ‘indéiendants attribuérent .une valeur & chaque’

roduite er chaque paire~d’éi§vea pour obtenir la mesure

‘e :‘ﬁr” \q -
dy prgduit final. Le nombre d”instructigns & 1”ordinateur et 1le

’

. v Lo
* . . * >
~ >
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nombre de minutes utilisdes pour achever “1la thgz furent
”’ . .
enregistres. - ¢
v e &
. v /
Les mesures de contact avec 1°ordinateur, enregistrees’ par

s

le moyen de feuilles d“observation, incluent le nombre de tours

'
’

au clavier,’ dﬁécriture sur papler, de simulation de 17activité

T > ¢

sur 1-écran, de monopolisation de l)équipement et de retrait du

groupe.

Aucune différence globale n”a ete trouve parmi les  divers
groupes kgar;ons, filles et mixtes) pour aucune des intéractions,
produit final ou mesures de-contact avec 1-ordinateur.

Seuﬁg la variable de retrait du groﬁpe fut plus ‘fréquente
chez 1les paires de gargons. Aucune autre différence entié ies
aexés n”a eté demontree. A . -

Des différences gloﬂzles ont été t;ouvées eritre la premiére
et la deuxieme programmatfon pour les mesures du ‘produit. Les
différences ont été notees dans le nombre de minutes;’ ngmbre
d”“instructions a l1-ordinateur, nomhre de tours au clavier et
affirmation employé pour les deux taches. 'La deuxieme  tache
ay;nt des valeurs supérieures pour ces variables. ,

La relation enére la mesure d”accomplissement Eﬁf produit
final et les autres mesures dependantes est explorée, Aucune de
ces "mesures i%i sont fortement liées. D7autres relations
interessantes sont discutées. . .

Ces reésultats auraient des implications pour 1les théories
d“apprentissage en groupe ‘et peut 8tre €tabliront un point de
départ pﬁur d’%utres rechercheé sur 1:éaucatiop des enfants

lupgis de 1“ordinateur.

vi
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Group CAL ‘

CHAPTER 1~

Introduction

,
N .

A debated,.issug over the last decade has been the concern

over the efficacy of computer-assisted leaEning (CAL). CAL has

‘

_usually been termed successful when achievement scores reflect an

increase in higher coéhitive functions that are similar, if not

identical, to those éxpected of a gnon-computer based school

Y

curriculum.

Despite the early resistance in schools, computer-assisted
t .

' - . learning may prove to be important to overcoming some of the

3
problems encountered by educational systems {Edwards, 19809

These problems include the lack of equality in education

(i.e., disadvantégéd areas having spallet‘budgets for phygical

* - .

facilities, resources and personnel), the general lack of
progress 1in achieving higher educational standards and the lack
of sufficiently gualified,teaéhers to instruct in cettafh, areas

(Silverman, 1970).

In order to effectively address the solution that computer-

based learning offers to these problems in a comprehensive.

. §
¥

manner, research must be undertaken 4nto the impact that

computers are likely to have on our edqcationél pystem. This

research must, moreover, be conducted in the near future to take

-

advantage of the research window accompanying évery new

»

educational product or process (Lepper, 1985). This research
window implies that beyond the relatively sﬁori period of time
bepueéqw the introduction of a new medium of mass appeai'and its
infusion into many aspects of our lives ome c#&nnot hope to make

1,'S\V

AR . i

ol
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-

-

- any .s8ignificant contribution "to the ﬁanner; in wpich such a
technology ik 1ﬁp1emented.'

Television presents a relatively contemporary example of
such an Infusion, Only once television had foundﬂits way into
almost eveiy North American home had the impbrtant research
questions concerning its use been 1isolated (Schramm,‘ Lyle, &
Parker, 1961): i (

"In coﬁtempor?ry education we are 1nldanger og a similar
situvation happen}ng"wiéh respect to computer-based education
‘unless important‘résearch questions are isolated and acted upon'
accordingly (Lepper, 1985). ‘

One such question concerns tﬁe.impact of computers on bgsic
educational outcomes (e.g., achievement in mathematics, reading,
e:?.). This question has been adhresse; .idn a compréhensive
fashion with the results indicating that  computer-assisted
learning 1s at least- as efficient as its non-computer
.countetparts.' Fo£ instance, ‘feta-analyses of recent studies in
th;‘field of 6AL‘reveél an increase in achievement test scores in
elementary school- children (Kulik, Rulik, & Bangert-Dow;s, 1984),
in secondary school gtudenEs (Kulik, Bangert, & Williams, 1983),
an improvement in attitudes towards>computers dnd'subject matter
(Burns, & Bozeman, 1981), ;s well a reduction in instructional
time (Menis, Snyder, & Ben-Kohav 1980). |

These studies’demonstrate that CAf should be integrated into
tﬁé’cﬁrticulum and should.not:be treated as an anomaly tb be used

onl§ to placate parents and school board administrators. Those

résponsible for education must be made aware of and become

* confident ' in the’ability of CAL to fulfill various goals either

/

-~
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directly or indirectly.

. DiEecti;, one can ;hvisibn the role of CAL ;s a conveyor of
knowledge, or an aid in the development of the application of
that knowledge; a laboratory and resource center. - Indirectly,
another role comes to mind, that of neutral object or tool that
‘stimulates individuals to reach beyond their own experiences and
perceptions to share and-cu1§1VAQe common knowledge structures
and ;perations in a sbcidl(setting.

Current educational systems are blacing more emphasis on’

.

achievement gains while at the same time’ quesfioni are being
;sked concerning the need for the social isolation traditionally
associated with individualizeé 1nstfuction, which in turn .has
often beeﬁ equated withhsuch gains. One educator, Jernstedt
(1983), argueg that combuter§ have been used as reélacements for
teachers and group learning therefore 1leading ‘to socially
isolated 1learning. He 'emphEEIzes the need for peer group
interaction to support academic achievemént, cognitive problem-
solving skills aﬁd self-esteem.

Cartwright—(1972), as well, has argued that group CAL may be

more acceptable. than individual CAL as it tends to reduce _the

“dehumanizing aspects of technology and may. be a catalyst for

—
L]

1

social interaction (Cartﬁright, 1971).

Many of the arguments against curriculum, at least partially

based on CAL, have dealt with the ' fssue of socfial isolation

during computer instruction. The point is a valid one if one”s

~

educational objectives center on social interaction or at least

touch ‘ipon them. One must therefore explore ways of achieving
b} N . A

gains in cognitive areas that may also produce positive social
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outcomes.
How then can computers be used advantageously to foster and

encourage such important vaEiables? A solution currently offered

»

by many ,professiénal Educational Technolbgists 1s the use. of

Ay

.Computer Assisted Learning in group séttings (Bork, 1985).

The history of Educational Technology reveals this solution .
is a result of 'a progression through the phases of mass learning,
individualized 1learning and group iearning. These phases are
reflected in the theofeqical bases of 1industrial technology,
behavioral psychology and humanistic psycgllogy respeciively .
(Percival & Ellington, ‘1984) 1ﬁd1cating a trend towards viewing
the' learner as a complex sysfem with many facets.

This complex system has generally been approached~ from

either a humanistic or technological perspective'in a learning

environment. While the technological aspect of CAL has been

explored - computer manufacturers redesigning their machines to

make them more efficient - the humanistic aspect has not. Both
these areas individually are unable to deal with the diversity of
the learning environment therefore perhaps what is needed is an

integration of both perspectives; this may prove to be the

underlying theme of group CAL.

Research 1in the area of group CAL has evolved from the

tradition of group learning pér se to become a distinct entity.

" Considering - the inter-disciplinary nature of such research it is

clear that Educational Technologists must providé an 1ntegrating‘
) &
framework in order to channel knowledge and raesources in- an

environment that will actually result in positive learning

outcomes that go beyond achievement to encompass social behavior

t
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and humanistic concerns.

o

Statement, of the Problem

The pracfical implications of the research in the ares of

éroup CAL has not beé; realized primarily because studies have

r

tended to be diverse and difficult to interpret, /maingy because
dependent' measures have not been standardized and various types
of software have been used. The full range of CAL from drill and

practice, tutorial, to laboratory, and simulation modes have been

o

investigated without any common denominator to tie investigations
together, except "of course, the presence of a computer and a
group of students ranging in age Enywhére from preschoolers to .

adults. - . .

-

N

&
Perhaps the most fruitful means of addressing the problem of
assessing various anticipated outcomes in group computer-assisted

learning {s to look at both the product and the process of the

el

learning. Unfortunately research in this area 1is sparse,
especially that addressing the 1issue of social interaction
processes as well as cognitive outcomes.

Two basic research areas converge in group CAL yet their

a:;:zedents are quite ‘disparate. The first is the area of small

g interaction in learning or problem solving situations; the

-

second, computer-assisted learning. The former area has tended

& A

to focus on the qualitative aspects of small groups working

together with the emphasis orn 1hpgoving tovperative interaction

among the participants. The latter has, in contyast, emphasized

the quantitative outcomes that are overtly measureable when_

individuals or groups work on the computer.
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Recently researcherg'in the area éf CALvhavé highlighted the
inportanc; .ofh-gfoup inleraction, the qgmpﬁter’s potential for
facilitating group leafning (Bork, 1985; Chen, 1985) and the need
for tools that}facilitate cooperation among séugenth in problem-
solving siﬁgations (Brown, 1985). | Moreover, as’ group CAL

‘curréntly appears to be the norm‘rather than the ,exceptioﬁ,
res;argy on group size, group composit{bn, and the processes
. o \ v

ocurring during learning in- such a group setting must be

undertaken.

Purpose of the Research

The research undertaken therefore has important consequences

?

by vyirtue, of the following: first, it brings together the

research in two areas, small-group learning and FOmputer-assisted///

learning; second, it addresses the social aspécts_of learning o?
computers and relates this to achievéﬁent; third, it maycé;héd
gsome 1light on the differences between three group types (male,

o

female, ana mixed); fourth, it fills the void presen}/in the
liteéatqre on'instructional design considerations fég//computer-
assistéd learning, hopefully'oéfering practitioners;ghidelinep‘on
P .
the manner in which to optimize group achievemept outcomes while
at the same time encouraging the positive /aoéial interactions
possible in cooperative learning; and figaliy, this research may
provide norms.for use by future te?eareh ;hat may address 1issues

»

of group gender composition on computers.

s
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CHAPTER 2

[74 4 -

Reiiew’g{ the Literature - ' -

Group Ledrning

<

.

Group learning has been a part. of educational philosophy for
ye@;ﬁ?~ supported generally by educs%ots and researchers from the
humanl;:\c-ereriential'school of thouéht /that have argued that
learners can develop their own knowfedge hstrya&ures through
1nte;action with thq}r enviroﬁment and tﬁeir peers. This 1is
‘ecboed implicitly in the writings of Piaget\‘1997) who .argued
that individuals can learn optimally by generatiﬁg éheories about A >
reality, then testing tﬂése'fheorigs ﬁgainst their environment to
eitger a%upport‘or reject them. This is an obvious analdgaf to
’the workings of science within a particular discipline wah the

a

scientist assuming the role of the learner. Scientific pursuits,

moréover, are most often collaborative efforts whereby theories

are presented and critiqued by fellow scientists. Such peer

collaboration ‘may be a useful model for a lear;ing environment, .

especially on a computer where the environment may bf manipulated

ér'discussed priof to manipulation to test the learner”s theoriesv

concerning a particular discipline. | ' -
Although moﬁé» instructional computer software has been

designed for individuals, as opposed to groups, Papert (1972b)

has suggested tﬁat software like that Iincorporating the LOGO

programming language can offer children a sample environment in

which there age a set of tools to tgsg their hypotheses about the

environment 4in which they live. iThe appeal to children, he

argues, is that ghey have the opportunity to'participate in free

-
-

)
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‘problem-solving activities sim{lar to play, which Piaget (1967)
. L

considers crucial for the assimilation of reality. Piay moreover

is a catalyst for aﬁ equally important deéélopmeﬁt tgat runs
parallel “to cognitive development; that 1is- the building of
sociaiizéd thought bro;esseé tebiacing egocentric thought
(Flavell, -1963)._‘ Only with the establishment' of socialized
thought érocesses can children recognize and act upon the needs
of others. *

Literature in the area of group learning in various contexts

is supportive of the above concept (e.g., Johnson; 1981; Sharon,

) e A
1980; Slavin, 1980a). The underlying principles g%pggrting gr%fp.

learning focus on the {importance of human Iinteraction as

essential for education. These principles 1imply that education is

L4
-

a sacial procegs,‘ that learning occurs through interaction and
that sef?-knowledge and self-understanding result from peer
interactions (Staﬁfpgd & Roark, 1974).

The essential aspects of grouping that facilitate the
acquisition and mainFenaﬁEe of Eognitive skills include peer
modell%ng, coaching, rehearsal, group feedback, the buddy system,
behavioral assignments and contracts (Rose, 1977).

,
In support of the above, Webb (1982), 1in a review of the

literature in K the area of student interaction and learming in
A

small groups, found that group processes such as group help%ngJ‘

giving help, and receiving help, are predictors of individual
achievement. As is to be expected, off-task and passive behavior

has been found to be negatively related to achievement (Webb,

®

1980a).

«

Although he was not necessarily arguing for group learning,

2

o
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Polya (1945, p. 1), who offered an important contributi&h to the

area of teaching of problem solﬁing, suggested the following to

teachers: "The teacher should put himself in the student’s

place, he should see the student”s case, he should try to

understand what 1is going on in the student”s mind, and ask a

°

\‘
question or 1indicate a step that could have occurred to the

»

’

student himsell.” St

In , Broup learﬁing another atudent\is much more able to
fulfill the .above due to some of aspects of peer teaching
discussed below.  Further, other students offer different points

of view considered by Polya to be so necessary for successful

" 4
*

‘problem solving.

In group learning the peer teachihg that occurs has been

hypothesized to facilitate 1earning\for both the tutor and tutee.

Chen (1985) has described the following as benefits that ocecur

due to the ﬁeer‘teaching process

- a reduction of anxiety among students resulting from
differences with teachers in status, age, and background

- a greater degree of 1ndiv1dualize§ instruction

- a greater student @otivation to learn in peer groups

- an opportunity fo; students’to exercise compezgnce 'and
responsibility, leading to an increase in self-esteem and
sélf-éonfidence

- 'an opportunity for students Fo organize and communicate

_knowledge

- a greater patience of student tutors with tutees (p. 53).

Supporting the above, . Trowbridge and Durnin (1984) found -
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that in small groups of students (two, three or four per group),

working on a éomputer task, there was less of a chance of
misinterpretation and more incorrect problem solving processes

being detected and remediated than with 4individuals - working

[

» ,
A final argument “in favor of group CAL that 13 of

alone.

particular interest 'to school board and ¢college administrators

coﬁcerns the cost-effectiveness of the above‘ 1hg relation to
individual CAL (Gerrell, 1972;* Greenberg, Marvias, Tovar &

Vésquez-Abad 1985). Cartwright (1972) suggésté that, at least at

)

the university 1level, cost reductions up to 7ig7percent are
possible, depending on the size of the groups.

It 1is interegiimg that concepts like feedback and the

o

ability to explore alternate paths through knowledge (Thompson &

.

Thompson, 1987), currently popular in the literature on expert .

instructional systems or intelligent computer-assisted

instruction (ICAI), are similar to those found in small group

!

learning. i

An effective tutor, whether human or machine, must have four

kinds of knowiedge or skills in order to teach effectively.
’He/she/it must know the subject area, the student’s ‘knowledée
level, principles of teaching, and how to communicate (Woolf &
McDonald, 1984). Whereas ‘an ICAI system would be capable of
encompassing a 1arge£ data base thgn iis human counterpétt, the
peer nay be more gffective at assessing the student’s entry

knowledke, and how to communicate it Jfn "the most agreeable

Y

manner. Perhaps the designers of'expert instructional programs

are unconsciously attempting to simulate processes that have been

R
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khown and used effectively for years in peer teaching and group

t

v learningw °

Theo@iésiﬂgg group learning. Three types of tﬁeories have
T ‘g

attempted to explain the increase in performance of small group

. members. First, Bargh and Schul (1986) suégest that in peer
teaching the act, of preparing to teach someone'else'may result *4n
a cogn;}ive tgstructuring beneficial for a deeper understanding
of the material for the student .assuming the role of teacher.
The second ihgory, advocated by Johnson and Johnson 21979);
concerns the cognitive_benefifs of resolving disagreements in
_groups. These benefits, they claim, take the form of a wider
generalization‘ of principles to-suit the broad range of learmner
characteristics or styles'in groups. Finally, with respect to

, children, Buckholdt and Wodarski (1978) hypothesize that

interaction ~which produces superior learning results due to the

fact the children may be more sensitive to each other”s non-

N verbal signs of needing help than the teacher.
Definition of cooperative - gpoups{ Whether groups are

facilitative depends to a large degree\on whether groups operate,

under a cooper?tive structure (Ames, 1981).' Such a structure has

N ) been propose; as including the following behaviors: promoting
(, feelings of indlusion and membership, and the sharing of decision

making and mutual reinforcement, in the pursuit of learning goals

(Catteral & Gazda, 1978). ‘ .

Pt
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Stodolsky (1984) has-proposed a definition of cooper;tive
groups which includes the following: - ’ . -
- common ends or sgoals, o ) )

- common means end activities, c e

all members expected. to interact and com;ributé,

-joint projects evaluz;tgd' (p. 114).

Empirical literature has su;‘apofted" the  concept 'of
' ™~

cooperativeﬂgtouping, as beling superiar to findividualized

*

‘learning, - with respect to the cognitive developme;t of chdldren_
. (Johnson, Maruyama, Johnson, °‘Nelson, & Skon, 1981). For example,
Johnson and Johnson and their. associates_ (Jol';nsbn; Maruyama,'
Johnson, N'elson, & Skoﬁ, ‘198ﬁ") ?onducted a metg-analysis of \

’ studies dealing with group learning versus individual learning.

A

R These studies, which dealt with a wide range of .sut’)ject areas

; with various age groups, congluded the following cooperative
learning res'ulted in more achievement timn independent. learning
in 103 at'udies, “in  six studieg the reverse was found . (i.e.-',.

* cooperative ‘ learning groups showed less achievement thgn— '
- , independent learners), and in 42 studies no qi’gnif\icat’xt‘
differences were reported. .

. - The’ tmderiy'i'n‘g causal factors .contributing to thesge
dlfferential‘ results between individgals and grpﬁps may basically

. relate to the Ct.:gversations, arguufents‘ and multible' ﬁerspectives . .
occurring in cooperative groups. Results of a study ‘conduc.t.edh by.
Barnes and ‘ggdd (1977) support this. They t“.ape recorded groups

of young adolescents' .a8 they solved problems. Theil- gtudy‘

\ suggests that discussion facilitates problem solution due to .the

ct‘fecr.s of uult.i.ple contributions and mﬁt’iple perspectives.
4 . - . '



. - _' - C . el o
. Grouyp CAL i . ) - ‘ ﬁ R & I

.

.

A . -
© iy

/ ) EToup membe.ros is superior to competition with respect to”

cognitive outcomes ' and the social developrﬂent: of tndividual

3 °

. members. A recent meta-analysis of studies compa%ing cooperative

and competitive group learning revealed the following: 65 studies

presented results - suggésting that cooperatio‘p ¥ {ncreased

)

achievement; eight that cooperation decreased achievement, ‘and 36

3

" showed no si“gni‘ficant differences (Johnaon & Johnson,- 1981).

The « difference between competitive and cooperative. ,groups

may be described in terms of orientation of the groups, while
e ‘.
competitive groups are product oriented, cooperative groups are
. - .t 4
 process oriented (Kohn, 1986). -The product oriented approach of

.competitive 'groups may be reflected in the philosophy of "the end

' P'justifies the xf:eans" therefore ef.fectively de‘sttoiing any

,

' _‘ - ossibility of meaningful social gélationships that- may lead to-

L

.8 clal development . The resulting effect on, thé 1individual

A

SN . . -
‘; eﬂpetitor’s positive social skills will undoubtably be harmful

e

in the long run. ' ’ .

E

»

a

In°'contrast, the process oriented approach may~1ead to “glve
and take" -behaviors and meaningful ex,changea that may result in

o hightened social, emotional, and cognitive development.

»

At the *individual- level cooperative settings may lead ¢to

LS

! 1983), -emotional maturity, well-adjusted nocial relations, and a

*

o strong personal identity (Johns’on & Johnaon, 1983)
*/‘\

students 1n cooperative“®settings developed greater . self-esteen

o

[ : * A}
than children in regular classrooms,’ Rubfnstein (1977) similarly
. " ‘

Numerous authors have also contended that cooperation among

; higher .levels of, self-esteem (Johnson,\ Johnaon, & Haruyama,‘

Supporting the above, Aronson (1976, p- 210) found _that™

Tew e
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a

. found that the measures of self—esteem among:boys and girls, sges

.

10 to 14 increased for those~attending a cooperative summer camp

while those attending a competitive summer camp did not.

s

Cooperative settings have been said to promote more mutual °
liking, ' sharing, and helping behaviors (Am€s, 19?8). In a study

o “of fifth grade boys Barnett and Bryan (1974) f;%nd that” those
. ‘ ' #engsged'\in coopegative play displayed more” helping behavior

afterwards than those engaged in competitve play. ’: {
A Studies that nsve investigated the 'size of> cooperative
- . v - N

" : groups, with respect to achievement, have concluded that-

) cooperation was more effective in promoting achievement the

smsllef the group (Johnson & Johnson, 1974; p. 53)2 Moreover,
the more complex the task the greater the influence  of .

\V) cooperation on achievement (Johnson & Johnson, 1974; p. 54).
nd } » - . - .
b 8 . . .
Increases in cognitive achievement have been recorded in

) fvaribus areas iﬁcludigg concept attainment, spatial problem-

solving, retention, and memory in cooperative setfings (Johnson &
Johnson, 1983).

e Witb respect to the characteristics of individuais iohnson,

’

- ‘Johnson, and Scott (197@{ found that competitiveness of fourth
grsders,{ when. measured 'b} a 15 item picture test, ocorrelated.
‘negatively with sphool schievement. Thig trend was found as weli
' . ‘in  both male and female fifth and sixth gradérs as measured by
‘standardizeﬂ 'tests‘ (Spence & Heimreich, 19&3).« What these .
studies suggest therefiore 1is that competition msy Hhinder

' performancet when a grou .is structured - competitively, or when
.- \.—’\ .
individuals themselves may be characterized as competitive.
) Rd

~f ‘ |:” The 1individual outeomes associated with cooperative group

- - - * v
* .. . ‘. -
N »
L Rl
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problem-solving reflg;t an interesting tendency’ f&r greate;
outcomes than even thg most expert gtoup' member (Johnson &
Johnson, 1974). This wmay lead one to conclude that in
cooper;tive groups “"the group is greater than the sum .of 4ts
parts"”, In fact cooperatiQe lgarning has been shown to improve
fhe performance of the iow, medfﬁm, and the high ability megbers
(Johnson & Johnson, 1983; Okes, 1985) theref&re dispelling the

myth that only 1low ability students benefit from cooperative

learning. '

Teaching o£hers has long been regarded as an effective means
of’ consolidating one”s knowledge therefore these results are not
‘surprising. Other group processes as well; howevér, must account
fﬁr the incré;ses in achievement ;s it appears to be generalized

- —

across learner charactedristics with respect to ability.

’Stodolsky (1584; has outlined other characteriétics that
influence péer group processes and outcomes. , For {instance, 1in
terms of group.composition she suggests ‘that age,‘sex,lsize. race
and ethnicity, ability and self-aélected versus assigned groups
are all important variables tQ con;ider as contfibut}ng to the

‘success or lack theré of amongst members of a coop;tative group.
¢ Of these variables, only ability (e.g.;'Webb, 1984b; Webb, 19855,
group size (e.g., Guntermann & Tovar, 1987; Trowbridg; & Qurniﬁ,
1984) and gender composition of groups (e.g., Guntermann & Tovar,

1987; Webb, 1984a, Webb, 1935) appear to have been investigated

to any extent in compditer-assisted group learning.
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Research on Group Learnipng on Computers

8 -

* CAL research with children. Research on children using

computers 1; groupgs to date has actually invésgigatéd group
learning only to a limited extent; most reported being ‘based on

anecdotal observations. For instance, Bourgh and Dickson (1983)

found that childen readiiy learn to share a microcomputer with

oﬁher;, Jewson, and :Pea; (1982) found that _children tend to
collaborate and teach egch other, and Watt‘(l982) observed that
they -tend .to prefer working 1in groups. Although these
observations have not been verified at all age ;evels, one’
apparent finding that 1s generalizéble is childen“s fascination
with _computers, from thé age of two 4nd uﬁ, providing the

software is age appropriate (Shade & Watson, 1985).

Actual research investigating the optimal size of'groups; as

well as group composition and produétiVity, has generally béen?

conducted with 10 year olds and uB (e.g., Guntermann & Tovar,

1987; Webb, 1984b; Webb, 1985); this will be addressed lﬁlter.

CAL research with adults. The research on group CAL with

adults has generally focused on University. students using

Ki

measures of productivity with various types of"programming or vjf -

problem-solving activities (e.g., Cartwright, 1972); tggs will be
elaborated on later on. ) ‘ J
One recent stugi, however, addtehsgd the issue of group

prod¢esses in computer-based training. McCombs (1985) presents

arguements in favor of group computer-based tfaining and
highlights ‘thé importance of the roles of group members and

- -
N .

-,
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teachers 1n‘9rr1ving at positive learning oﬁtcohes with the aid

~ of computers.

~

Gender and CAL. Recently the issue of gender differences

in CAL has' emerged as an important variable to consider with

' * -

iespect - to group learning on the computer. This has generally
‘ ‘ ' been the direct result of earlier reséarcﬁ-chat has 1indicated

that in science and mathematics gendér differences in attainment

1

D and 4attitude exist, girls being disadvantaged -(Byrgz, 19783

Kelly, 1981).~

Attitude meaéures have indicated that:dramatic différences
are not eviden£, although'some*inte;esting comphriéﬁnp Qrelborth
C ‘ noting. . Harvey " and &1lson (1985), sampliﬂg 212 fourih grade

éhildren on\a semantic differential scale of 20 {tems; found that

1

boys thought that micr8computers were more fun and smarter while

girls thought they were more expensive. The latter 1is

2

interesting ' in that twice as many boys reported: computeis in

their homes as girls.

.

.’ " Chen . (1986), investigating effects ' of exberience on
attitudes, found that adolescent males had more expeériences with:
. computers both in school,- in programming courses <and computer

cliabs, Ehan their female peers. Males also had more positive
@ . ‘ )
attitudes towards and confidence in computers than females,

however, controlling for amount of computef exgerience, males and

1

females had similar levels of interest.

-

A study of attitudes towards computers among: 76 sixth

13

.graders using a 17 item scale found no differences"betqeen male

-

‘ and female students” attitudes towards computers (Swadéner & .
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hanafin, 1987). 1t was_found moreovér that boys and girls felt
equally about the role of computers in their lives.

Iﬁ'a study with college s;udents, Kwan, Trauth, and Driehgus
(1985) did not find gender differences in attiéudes. They
attibuted this to two basis factors: a) that female college
students were not as willing to accept societal: stereotypes
concerning‘fbmputers and gender; -and b) thht most ;f their female
‘college“ subjects'had their first exp;;ure to computers at™ home
rather than through mathematics courses. The latter, the authors
é;gue, suggests a iessening of the link between mathematics and
computing; and therefore betwe;n ﬁﬁe concomitant attitudgs that
‘ éach engenéerg.

Very 'little research has actually been° conducted on
differences between males and females with respect to working on
éompuiers ﬁer/se, howéver, some of the published results present
soﬁ; 1nteiest1ng differences between bo&s and girls. There are
no reported studies  investigating such differences in adults.

Ca;e' stud;is in this area are common. One representative
’example is from the LOGO Maths Project (Hoyles, Suthérland,
Evans, 1984) whergin children aged 12 br 13 worked together in ‘
pairs with LOGO towatds‘goals they themselves devised. - Gen;;r'
'differences‘found were the foldowing: boys tended to explore more
of ‘the keyboard functions and had difficulty initially
collaborating as they were more concerned with putting down thei;
partner or winning than with working together. Girls, on the
other hand, were more cons%ryative“ g;t cooperated more

willingly.

Among preschoolers, Lipinski, Nida, Shade, and Watson

‘ - i
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(1986), investigating free-play activities, found that aggressive
behavior among the boys tended to discourage girls from
interacting with the microcomputer.

Similarly, Guntermann ana Tovar (1987) reported that& thete‘
were different patterns of social interactions among 10 year old
male,.fg@ale and heterogéﬁqus groups, though achievement measures

did not reflect any differences.: These  patterns generally

reflected boys” attempts to dominate their groups and not work

cooperatively.

-

Webb (1985), 1in contrast, showed no differences between 11
to 14 yeﬁr old boys and girls in two :ludies; one involving
prggramming in LOGO, one in BASIC. 1In the first 15 girls and 20
boys iearned LOGO using self—instructionalamaﬁerial'1n groups of
tthe_ (two boys and one girl) in a cooperative setting. They
vere gi#en individual' pre and ﬁost tests to assess thelr
qompetence‘in LOGO. -They were also tape recorded for 30 minutes
in the middle of the workshop to gather data on task-related
group interaction,

In' the second study a similar procedure was used ‘with 55
students working in pairs with BASIC. Results from both studies
revealed no differences 1in learning outcome and only minor
‘differences in verbal behavior (e.g., boys tended to repeat
commands whilé typingqthouéh girls did not).’

‘Differences between these and other studies may reflect
differences 1in a sample that is cont%ined in one school in the
former (Guntermann & Tovar, 1987) aﬂd not the latter (Webb,
1984a), who were all volunteers from vatléus schools.

[ g P

In the Guntermann and Tovar (1987) study it is not clear
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what the nature of the differences between boys and girls are or
how they arise. Specifically, are they related in any way to

achievement? and are differehces between males and females in

group CAL related to computer contact that may inhibit girls from

working interactively with others and the computer?

'Tb answer these and related questions an integration of the
two research areas (1.e., achlevement and social interaction) is
needed to address issues proposed by educators concerning the
social-emotional implications of workiné together on the
computer (Jernstedt, 1983; Bork, 1985; Chen, 1985).

To date research-outcomes have either been in the aréa. of
social interaction or the cognitive products of that interaction.
The 1investigations that haveflooked at both th; product and
process of interaction have tended to do so at the expense of the
full social emotional range\of interactive behaviors (e.g., Webb,
1984b; Webb, 1985; Webb, Endef, Lewis, 1986). 1In other words',
while 1investigations have addressed the full range of helping

behaviors.: (i.e., giviqgghelp, receivingihelp, etc.) they have

disregarded any positive or negative interactions amongst group

participants that may have a positive or negative effect on°"

learning outcomes. ,
. Studies in the area of group CAL have, nevertheléss
attempted to delineate the optimal size of groups (Love, 1969;
Okey, §.Major, 1976; Trowbridge & Durnin, 1984) with two or three

seing consiﬁered ;ppropriate for cognitive oufcomes.
In support of group CAL recent studies have found, moreovér,

that the sharing of previous solutions motivatedﬂturther student

effort (Dugsdale, 1979), that computér assignments resulted in a

P
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higher degree of peer 1?teraction as well as greater w;ifingness
to 1identify peers as resources for help (Hawkins, Sheingold,
.Gearhart, & Berger, 1982). It has also been reporteg that
wo%king with peers increases adolescents” interest and enthugiasm
fqr computer classes (Crist=Whitzel, Dasho, & Beckum, 1984).

T;o. general themes have therefore contriguted to the
research literature on group computer-assisted learning: that of
résearcb on proguct measures and that on social {nteractlon

process measures.

Y

Research with product meésuresx Research on group CAL has
generally led to the conclusion that there 15 no difference
between small groups and 4individuals in terms of outcome
me(éﬁfes. This haw bee; demonstrated in variogé‘age groups: 14
to 18 year olds working in pairs or 1nd1v1du§11y (Love, 1969), in
12 yeér olds in groups of three, two or individually (Karweit ;
Livingston, 1969), ané in 12 and 14 year olds working in groups
of four, three, two or ihdividuallye(Trowbridge & Durnin, 1984).

Research with adulis has reached similar conclusions with
respect to no diffeﬁences 'fouyd in performance between
individuals and groups#of four, three or two (Cgrtwright, 1972;
' Okey & Major, ‘1275) or individuals and groupk o} two (Lebel,

1982). =

A theme of~grou§ learning (e.g., Skon, Johnson, & Johnson,

'1981)' that has become important in the area of CAL concerns the

effects of cooperative; competitive or 1individualistic goal

structures on achievement. Johnson, Johnson, and Stanne‘(1985)

-
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investigating ‘these three goal conditions on "14 ‘year olds
concluded that computer-assisted cooperative‘instruction resulted
in higher quantity and quality of daily achievement as well as
higher scores on various problem-solving measures. Tﬁis of
course reinforces Papert”s (1980) éssé}tionléhat computers should

be used for non-gompetitive learning.

Research on the Relation between Computer Achievement and

Group Interaction. Some recent research has attempted to

define wvariables within groups that may be associated with
outcome measures, This type of research has 1t5 antecedents in
investigations of collaborative- learning in a non-computer
environment; fbis was addressed earlier, For example, We?b*
(1984b) 1investigating, among other things, grouphprocesses in
relation to programming outcomes in 11 to 14 year old three
person groups found that five of 11 process variables predicted
outcomes. The positively related ones  were: receiving
explanations iIn response to errors and time at the keyboard.
Receivingl explanations in requphe to questions, receiving no
explanations after an ;;;or, and receiving no response to a
question were neggzively related. In a further investigation of
these effects with two person groups Webb, Ender, and Lewis
(1986) found éhat the following group interaction variables were
related to learning outcomes: giving\aud receiving explanations,
reeéiving responses to duestions, and verbalizing input aloud

while typing at the keyboard.
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Research: with social interaction procesé measures. Despite

th? fact.that recent studies have emphasized group 1n£e;acilon,
none lhas hdone so0 In a complege manner {n the sense of ;
categorization éf all verbal utterances withput f;gard to ' their
direct task-relatedness. For example, Webb (1984b) categorized
behaviors - as ;elated to the task but not to the emotional
connotations of the task. When assessing thé ability of a new
type of instruction (i.e., group CAL), tﬁe emotionally 1adden
,interactions of the participants may reveal more about . ghe
ultimate effectiveness of thé medium than just the task-related
inéeractions.

The mneed exists therefore for the integration of another
area ‘of research 1into group CAL; that being the area
investigating the sociaftﬁiocesses underlying small groups. A
major contribution to the general area of research iﬁ social
processes has come from the us; of the Bales Interactipn Process
Analysis Scalé (1IPA)(Bales, 1950). This 18 =8 ghperior
instrument to the group process measures described in previous

'CAL reSeafch (e.g., Clements & Nastasi, 1985; (Lipinski, Nida,
Shade, & Watson, 1986; Wefb, 1984b; Webb, Ender, & Lewis, 1986).

The previously mentioned scales all suffer from one or both
of the following deficits: a) they are incomplete in that the
scales reflect only processes in relation to tﬁe task, nqt
processes stemming from the emotional context of working on a
computer or in a group, and b) they are "home grown” therefore
are incompletely documented or have only been designed for a

<

particular environment or piece of software in nigg:
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The Baies IPA (1950), however, is not limited by these‘Fwo
conditions as this scale h;s been in use for ove5‘30 years in
various’ settings and has been used previously to investigate
social interactions in group CAL (Guntermann & ,Tovaf, 1987;
Trowaidge & Durnin, 1984). Bales designed his scale
apecifically. as é vehicle to quantify interaction patterns 1in
groups of two to eight wgrking on a problem~solving task,‘
therefore it 1s well suited as an instrument for analyzing
interactions in a computer learning environment, Because tLé
emphasis for the use of the Bales IPA has generally been on
group dynamics in clinical or therapeutic areas per se rather
than on gr;up proEessés in relation to gréup learning, the
literature supportive of Bales in various .situations 1s not
relevant here (except Guntermann & Tovar, 1987; and Trowbridge &‘

Durnin, 1984). . .

élements and Nastasi (1985) describe a scale of social-
emotional development that in some ways is similar and overlaps
with the Bales (1950) scale. This scale, however, was devised
for their study with little reported supporting documentation and
was designed for real~time coding at intervals as opposed .to
codiqé of interaction from recordings. A real-time coding scheﬁe
may be appropriatg to categorize free-play type activities where
one may be 1interested only in very general beﬁavior “patterns
rather than specific behév£0r51 indices. For goal-oriented
learning sessions the IPA ;; more useful dﬁe to the flexibility

of its categories which allow either general or precise

measurement depending upon one”s requirements.

_— ¢
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Ethnographic research and anecdotal reports: Implications for

group qupuggngssisted'Learning. One factor that has not been
reported in the literature‘is each individual”s interaction
.proceéses within the group and how he/she relates to~ his/her

peers, these relations, and how the relation with peers compares e
with that of a relativelgiihter;}tige medium, the computer.
Further, groué CAL re;earch has not addressed the.issue of group
processes over time especially with regard to the previously
mentioned variables.

T

Moreover, despite the recent proliferation'of studies in the

area of group CAL, the emphasig has always been on achlevement,
or group 1nté;action as‘related to achievement (e.g., Webb, b
1984a; Webb, 1985; Webb, Ender, & Lewis, 1986). éthnographic
research has, however, presented some fru1t£u1~areas for further
inquiry. Turkle (1984), for instance, alludes to varioqs
recurrent themes in children”s programming that may be essential
to investigate if one wishes to optimize group learning in CAL.
Using unstructured or seml-stuctured ob;ervational and
quggtion and answer techniques with 200 children and ZOO\XdQ}fh,
she partially conludes that involvement with a si;ul ed
microworld may affect one”s relat;onship with the ‘réal bne

For children, at -the ages of nine, 10, and 11, whom she describes

as mastery-oriented, such an involvement may manifest itself in a

! \\

form of social 1isolation characterized by* the philosophy of '
~ “ignore what you cannot control.” Turkle declares that some
children may be predisposed to geEting lost in microworlds at the

expense of the development of patterns of relationships with
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other people, ~Such children may be enticed by the’ clearly

dgfined logical rules for behavior that the cpmpdter offers that '

-

. . are not available.in other intensive childhood activities (e.g.,

3

role playing). *

-

According to Turkle, Rousseau presented sch a‘scen#rio.as ..

occurring with -~ the introduction of the 'pen to children. He

argﬁed. that theré would be a loss of direct human contact, the'

construction of a private world, and a replacement of real things

with their representations. “Whether this has happened with- the

introduction of the pen is certainly”debatable, but one must

o

wondet what Rousseau’bureaction would be to the computer where

children Qre faced for the first time with an interactive medium .

that can take many forms and engenders various outcomes°'ie.g., )
video game; educational program, word processor, etc.) ‘Often
their manifestétions require such 1n£énsiveacbngen§ration on the
part of the participant (such is the case especially w}th vfd;o -

games) that social isolation is a necessity for the successful .

¢ vt
’

participant.
What then is the outcome of such individualistic behavior on.

the 1interactions® of % group forced to share a medium that < has’
been associatéd for some with competition,v individualism, and.

&

perfect rule-governed behavior?.‘ S ' ’

¢

- Such a question may be basically applied to any interactive _

- i ‘ -+ medium, howevet, despite Rousseau’s reservations abodut the pen,

K]

only mnow due to the interactivity of the computer medium is the ,

58 issue of.- social isclation and 1t; manifestations an important and

K
)
P

&
it
4
y

I3

- timely one to address.

T
PR

Ethnographié research in the manner of Piaget”s is important - '

- 0 '
’
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to bring to light. interesting phenomena requiring further ctudy.g

©

In the area of CAL Turkle has donme just that. The p}esent study

has addressed some questions gerived partially from Turkle”s work

. r

énd partially from the author®s own observations of group
" computer intéraction to more rigorous investigation.
P{lot research was conducfédiwith 36 fourth grade students

in January and February 1985. Students worked individually, in
o - 9 . N , :

v

.groups of two or three. During the data snalysis of this

. \
previous  study (Guntermann & Tovar, -1987) the following

©

. 6bservation, that are-similar to Turkie's, were'made (unpublished
° - LY N v
results). Some students had difficulty integrating into a group

on .the ~computer, resulting in a éroﬁp that though ostensibly
) .
cooperative w§é~“96tually run competitively by at 1least one

member, ‘ , n

It may be conjectured thal perhaps, once these children had

LY

achieved a certain "mind set” concerning how computers are to ' be

used, they . found it difffcult .to engage in profitable. social

¢ -

'Ipter;ctions while working on the cpmpu;er:and thei sessions .

]
9

~could Dbe categorized .éb“including -to a large extent

monopolization of the keyboard by the,gxperienced individual or

~at. the very least turn takidg‘yith little constructive overlap

between members. This wah found in both two and three person

¢

groups, particulariy( in male groups. This suggests a lack of

ability lto’ adapt to'a"CQopetative goal structure that Papert
canggderg 80 impértant to qptimize learning on computers.

Johnson and Johnson,(1986) drew attention to the negative
effect ‘of social isolation 1pherent in individual CAL; especially

that stressing individual achievement ouicones. They suggest

*

27

-
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that the emotional effort of individual achievement in problem
solving orglearning can promote either of two types of behaQior:
'Uf’inéreased effqr; Kol compléte the task or .uithdrawal from .the

iearning situatiép. Collaboration among peers, according éo

*Johnson and Johnson (1983), promotes positive moods therefore an

1nc£§ase 1n motivation to achieve.

Rationale for the Research Questions "

«

Research ih,the area of group CAL has not investigated all
aspects of the group/computer environment that relate to

achievement ‘outcomes and social interaction processes.
' - Bl
®

Specificaily,' with respect to gender and CAL; éesearch has

ia

been limited toédeiineating attitudes related to various aspects
- . LY -~ N .

b

of computers with differential results. The Ipnly systematic
- h -

investigation which specifically addressed the issue of* gender
compositibn '6f gréups for CAL was the.Pilot study (Guntermann &
Tovary, .;987)f This study set thé groundwork for the present
;eséatch in that it found that groups of two and three were as

- ‘- / »
successful at achieving goals on the computer as individuals.

From the berspective of soéial intetactiog, however, . groups of
two were at i‘&aﬂvaﬁtage as they tendeq_to be more cohesivé.'* In .
general, across group size, boys tended to resist "working
cooperatively whileigirls did s% readily. The séméle éize was -
too - amﬁll ’(gr;up size and gender composition’ being ‘thef!,,wu

independent variables at issue), however, to draw any meaningful

‘congluaions concerning this behavior. "y

Oiher studies that. have investigated social interaction and

CAL have done so only to a limited extent. For'example, Webb“s

\ .

C 4
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-

-

limited to delineating qgly the task-related social interactions
such as giving help; receiving help, etc. A more detalled
cgtegorization is needed to specify the mahner in which that help —
is given, a posit}ve or negative social climate, as.that has a
N . T

bearing on how su;éessful help giving behavior ;111 be in terms L.
of learning.
Further, the positiye and negative emotional reactions
accompanying, preceding or following task-related 1nteract1;ha
még- allow one 'to make inferences concerning the degrée and kind
of” sodial. processes 1nvolved'that may indicate how worthwhile
group CAL is from a social perspective. -
Variables relating directly to computer cont;ct must also be
studied to determine not only the ingeraction patterns . among ",
group members in male, femaie, and mixed two-peraon.groups but
also patterns of intergction with the' computer (i.e., 'éyping,

simulating screen/activity, turn takiné, monopolizing‘equipment,

and removing self from the learning situation).

Research Questions .

Kl

The following questions relate to the above i{ssues:

Question 1. 1Is there a difference in group productivity,

©

computer contact, and group processes among groups comgosed of
only males, only females or heterogeneoug two-person ‘groups?

Furthermore, one may address this question to differences between

-

males and females.

Another issue in the .area of group CAL concerns the

— 3 N
¢ ’ T -
-

L
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relaiionahip between group produetiviﬁy and group processes.

Other . investigations that have looked at this relation have 'done

R

this with only task-related behaviors (e.g., Hebb, 1984b; Webb,

1985,_ Hebb, Ender, & Lewis, 1986). It 1s useful.to define what
C o .

" social processes relate most posiiively to achievement outcomes

in a group computér environment. The following question is

therefore of relevance.

[ ' .
' R 4

Question 2. Are achievement scores positively related to
positi#e social interactions across the three group types (i.e.,

male,- female, 'mixedf in two-person groups? Further, is there a

relation between achiggsment and kind and.amount ..of computer

contact?

Question 3. Finally, are there\chaages with respect to

achievement, ipcial in;eraction and computer contact over two

grqup CAL sessions? This final quesbion has never been addressed
with respect to group CAL yet is important in terms of revealing

how stable such two person groups are over time.

14
<
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CHAPTER 3

METHOD"

Subjects \‘EMJ’fff’ S

"The subjectg were sixty 10~-year oléa drawn from Roslyn
Elementary School Westmount, Quebec. They participated in groups
of two over at least one ieaching and--two experimental jsessions.
All ®' students had some limited computer experience with some
having taken after-school courses’or gone to computer camp.
Students were randomly assigned t6 treatment groups, within the

climits imposed ’by_the research design an&ltheir pe;sonal ’t1?e

+

constraints.

Design

Thé‘design éf the study was as follows: Group composition
'(males, females and heterogeneous péigs) and task (task onme and
tuo)lwere the independent wvariables.

The four major Bales IPA Categorie;,. observational data
(concerning subject behavior not coéed by the Bales IPA; 1i.e.,
turﬂs at keyboard, turns writing on paper, t&tns simulating

turtle movements, monopolization of equipment and removing self

from group) and product measures (number of minutes to program a

graphic, numﬁ!r of commands used and a final score) were the

MM(10) . ;rclo) MF(10)

Figure 1

Male, Female and Mixed Group Types with Number of Gfbups per

7

Group Type

1
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dependent measures over two sessions. Group .types with number of

.

groups per grShp tipe are presented in Figure i.

-
Ll

Deﬁbndent Measures

The dependent mehsures:were of two types: prdcees and
product measures. . Process measures w;re collected continuously
throughout the session;. social interactions were categorized by
the Bales Interaction Process measures while coéputer contact
measures described some physical actions of the;pairs during the

. ‘ sessions mainly vis-a-vis the computer.

Social interactions characterized by the Bales IPA yielded

' four measures: Positive social interactions, negativé social
(] B B

interactions, statements "(i.e;, task-related suggestions,

opinions, and information), and quesiions. - Each unit of
interaction was coded <as one of these four categorigs by two
independent raters on the first, miadle, and last four minuteg of
interaction of each session.
Uﬁifs 'of interaction refers to what Bales (1950) calls
verbal acts. This will be defined later. ‘ .
The computer contact measures déélt with the following:
turns =at keyboard (i.e., how many turns each subject had at the
keyboard per minute); turns writing on paper (i.e., how many
times each subject utot; on the‘paper p;r each minute interval);
simﬁlating turtle movements (i.e., how many times each subject -
turns simulated turtle- vaements per minute); monopolizing
- equipment (i.e., the 'number of times per minute each subject
monopolized the equipment by either refusing to physically allow -
the other to use thé computer or not &llowing them to use ;ti

4 . .

Sy \

Ry i
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after being asked); and removing self from: group ({.e., the
numbdii?bf,,timés per minute .the each subject aisas;ociited
him/?é&self from the group by elther retreating away from 'the
other group member ph}sically or psychologically). This last type
would be scored as such if one of the pair ei&her withdrew from
. the learning situation by moving more £han five feet from the
computer or turning‘his/bgg_éggg_nn the computer or partner.
The product measures consisted of the following: Final
score\(iie., a score-arrived at according to evaluation criteria

.

as judged by two independént coders); time ({.e., the number of
minqtes to comp}etion of . what the péir considered a ;ropet
representation of the graphic - maximum time was. set at 45
“minutes); and number of commgnds (i.e., the number of commands
ne;ded to ‘comp%ete what the palir considered a proper
repres;ntétion of the gfaphic).

_// .
Materials o

Materials used were of three general types: Instructional

materials designed for software and the appropriate. software

. * .
itself: coding and observational instruments; and the hardgare
’
such as the computer and the audio tape recorder.
- Instructional Materials. A checklist was used to assess

each pair of students” competence in LOGO (see Appendix A). This
checklist incorporated basic LOGO commands and procedu;es such
that opne could easily identify where def;cits are present and
subsequently take remedial actiom. The instructiqnal modules

permitt®d instruction in any areas in which deficits were found:

to arise on the checklist. Thg modules focused onabasic turtle
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‘ commands, the repeat command, defining a procedure in the edito;

" and rq?ning it, .editing a procedure, saving and loading a
procedure anq using subprocedures and finally drawing polygons
and ciréles. 'Each module coﬁtained instructional material as
well as exercises designed for students to demonstrate mastery of
the material.

The checklist was designed to insure that chiidren possess
appropriate knowledge of LOGO to accomplish the programmiqéx 6f
two graphics (a truck and a snowman) that were drawn on paper and
were presented to‘subjects to program (see Appendix A).

During each experimental session students were given a copy
of some important LOGO'commands that they were permitted to‘

consult for reference (see Appendix A).

The. LOGO Programming Language. Computer ' programming may

provide a rich environment for problem solviné and learning to
occur especially in a group situation. Acco#@%ng to Statz (1973)
- computer programming provides experienéés and a language
with which\people can talk about their problem solving
- computer programming provides an especially rich medium in
which to de;l with problems

- computer progfamming provides examples which facilitate

use of analogous problem solving notions (p. 37).

'

2

LOGO moreover was the programming languége of choice for the

L

\follouing reasons:

- it has been used extensively in the Montreal area schools, both
English and French versions are available (although only the

English version was used for the study);
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- LOGO 1is appropriate for mixed ability students, it being
possible to readily teach the novice the underlying concepts fo;
pergit them to communicate with ano;her individual and make a
contribution in a group environment;

- LOGO being procedural facilitates the breaking down of problems
sﬁch that the problem-solving task can be shared in many ways;

N - LOGO .-may encourage children to become 1involved in problem-
solving activities that they do not view as being tedious, thus
it may be a catalyst to 1initiate cooperaéive involvement
amongst pairs of students.

Apple LOGQ has previously been used in studies of group‘
intera;tion (e.g., Guntermann & Tovar, 1987; Webb, 1984b; Webb,

1985).

1

The LOGO Teach Program was used to save thé commands and

) graphics produced by students. }
} Goding and Observational Instruments. A scoring sheet was
{

used to evaluate the final graphic produéed by each pair. This
sheet allowed each component of the graphic to be evaluated
indi;iddally, then subjected to stylistic analysis of the uh&le
‘to arrive at a final score (see Appendix B).
The Bales Interaction Process Analysis (1950) was used t;
. categorize the social interactions of the subjects (aee Appendix
B). It was chosen to stu&?\gpcial interaction during problem
solving becausé it has been successfully used to this end for 35
years, in diverse settings (e.g., Hare & Narch, 1985;

, ~J} ' Landsberger, 1955; Michler & Waxler, 1965; Shaw & Small, 1981).

This technique involves coding observed interaction into four
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major categories: (1) positive socio-emotional interactions (2)

statements

interactions.

, (3) questions, and

(4) negative

socio-emotional

Figure 2 presents the Bales Scale.

Verbal interaction was broken down into segments called acts

to be coded according to the categories.

Bales (1950, p.
smallest ﬂiscriminable segment of verbal behavior that can

classified according to only one of the categories.

. Positive
’ Socio~
emotional

37),

Solidarity

Tension Release

3

Agrees

An act,

is a single item of behavior.

according to

It is the

be

¥

Statements

v Gives Suggestion
Gives Opinion

Gives Information

Questioqs‘

Asks for Information
Asks for.Opinion

Asks for Suggestion

-

Negative
Socio-
emotional

"Bales

Dishgrees
Tension

/ Antagonism

- Figure 2

Bales Interaction Process Analysis Scale

.

- (1950, p. 32) designed these categories as a "...

-

. ) .general purpose framework for observation which can be wused to

obtain a series of standard indices regarding the structure aﬂh

dynamics of interaction in any small group.” These categories
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therefore provide =& comprehensivqﬁpethod of delineating ‘social
inte;;ction processes, evaluating them on the b;sis of thelir
contribution to group productivity, and subsequently aiagnosing
problems relating to\g{pup intervention. In this sense it 1is
thought to be superibr to other scales curréﬁtly in use to assess
group CAL (e.g., Clements & Nastasi, 1985; Lipinski, Nida, Shade,
& Wetson, 1986; Webb, 1984; Webb, Ender, & Lewis,.1986).

An  observation sheet was . used to record obseryable
behaviors that were not picked up by audio recordings. These
behaviors dealt with computer contact and working toward the
goal, such as the following: iyping, writing on paper, simulating
tu;tle movement, monopolizing equipment,: removing self  from
group. This observation sheet 1s presented in Appendix C.

These computer contact behaviors were recorded on & minute

»

by minute basis and were collated for each group by task.

Hardware. An Apple II+ microcomputer was used to present
instructional material, allow students to program the tasks and
collect product data. A stéreo audio tape recorder was used to

,regord social:interahtion. The recorder had two microphones; one

per child.

Evaluation of Materials. Pilot testing of the checklist,
the 1instructional materisls and graphics, was conduéted during
previous studies (Chadwick, {986; Guatermann & Tovar, 1987).

The formative evaluation of the instructional materials was
' accomplished wutilizing a variation of the three stage model

\

proposed by Dick and Carey (1978). 1In sum, this consisted of

AS
individual testing of draft material with students representative
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>

of both upper and lowér boundaries of expected "abilities,
revisioﬁ, then‘ small-group testing with avefage representative
students, revision, and then 1n-fieiﬂ testing in the actual
situation in which the materials will be used. Finally,

revisions were again made with the material having reached an

acceptable form for the instructional objectives.

Procedure B

Experimental data were collected from January to May 1987.
Permission was thained from the School Principal, the relevant
teachers and finally parental consent forms were distributed.
Over 70 percent of parents agreed to‘ have their children
. participate —in - the w'study. Those refusing usually cited’ as
reasons their children”s involvement in other activities at the’
same time as the times for the study.

The instruction and data collection was conducted &@ring the
cgildren's lunch breakn(llzao - 13:00) and after school (14:2% -
15:10) and coincided with other lunch and after school activities
~offered at the school.

Sessions were conducted in a room just off the computer lab.
The room had in the pas£ beeq/ﬁsed for.a sim119r purpose (during
the Pilo£ Study).’

Once all the data had been collected,' transcripts of audio
‘tapes were prepared, and graphics printed out. l

Coding manuals for the graphics, and the transcribts and the

graphics and the transcripts themselves were presented to two

independent coders. Ten to fourteen days were required for the
coding. o - '

“



Group CAL ] . 39

Scores for each coder were tabulated for each task and where
discrepancies existed the mean was taken in order to produce the
data which was then analyzed by the various multivariaie
procedures to bé described later. . ¢

Each pair ' of children participated in three sessions An
three separate days. The first invglved assessment by means of
the checklist and remedial in;tructioﬁ, 1f needed, with the

experimenter presenting the appropriate modules to thé group.,

This session ended when it was felt that at least one member of
each pair, could complete the checklist and therefore demonstrate

an adequate knowledge of LOGO for the tasks to come.

The second and third sessions consiste; of students
programming a graphic presented to them at the beginning of each
session (a truck and ;”snowman respectively; see Appen@ix A).

. Students had 45 minutes to program thiségraphic which 'fhey
were told should be similar in shape though not necessarily in
size to that presented to them as an example. They were given a
1list of LOGO commands to c;nsult as needed (see Appendix A).
Students were told to program the graphic in or out o% the editor
and were encouraéed to use subprocedures. Paperiand pencils were

also made avallable for use.

Students were able to stand-or sit in front of the computer,
¢
according to their preference,” provided that they stayed within

range of the microphone cord.

The folloﬁing was read to each pair of students, -

o ’
1 woﬁ}d like you to produce a program*in the
Y

. codputér- language LOGO that will draw the

q
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A

picture you have here. You can use the list

of'LOGO commands Jﬁlthis sheet to help you and

you _can  use this paper and pencil "to write

4

anything gown.
The picture that you méke must 1ka°like the
one hére'oa thé paper aléhough ir‘doesnft have
to be the same size a; long as it looks
similar and it has all the same parts.

You can progra& your grapgic iﬁ'khe editor or

outside the editor whichever you wish,

.
Ly

Since you are a team it fs important that you

work together and -help each ' other . to

accomplish the.task. '
If you have any questipﬁs ' please ask me now
because i .;én’t answer them once you haye
started. : .

You have at most 45 minutes to finish the

a

graﬁhic. This 1is not a test so you won“t be

' graded on it but try to do the best you can.

Also I will be the only one listening to this
\

tape so don”t worry about others hearing what

you say.

-

During “the experimental sessions an audio tape

> 5

‘recorded the pairs” verbal utterances. Such methods

40

recorder

of data

collection have been used sucessfully in the past, (Guntermann &

' Tovar, 1987; Webb, Ender & Lewis, 1986). Audio fapes were later

tranagribed then coded by means of the Bales Interaction Proces§
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Analysis “(1950) in oorder to determine the interaction of the

-

-participants duripg the, problem-solving sessions (see Appendix B

for the, IPA_coding manual).
This audio/transcript coding method has been described as an

adequate means of obtaining all information concerning content of

3

verbal utterances (or surface structure) while retaining .voice

inflections which may change the semantic (or deep’ structure)

<P

content of 1n£eraction (Waxler & Mishler, 1966).

. ‘ : ’
While students. worked on the tasks, the " experimenter

¢

recorded observable behavior specific to the éomputer task on an

-~

observationr:€eet. These behaviors were collectively referred to

as the computer contact measures, -
. .

Kt the‘ completion: of each session, the graphics and -

respective commands that students had produced during the session

were  saved by means of the LOGO Teach Program for the product

-

analysis.
b Y

Analysis \gg Product Measures '

~  The® product measures of number of commandg and number of

1 4

minutesvio complete the graphic were obtained from the LOGO Teach
e .

Program and by ihétgength of the audio tape reapectibely.
N A . . - ~

The final scoré’ for each graphic -was assigned by ‘two

v

independent - raters who were anaware of the cbmﬁositions of the

7 ¥

‘péirs, that préduced each graphic as well as the questions
addressed by the research. The rating criteria for both tasks is

found in Appendix B. .o ‘ R //»

a
e -

This rating procedure has been used in the past with near

perfect reliability (Chadwick, 1986; Gﬁgternann & Tovar, 1987),

° -

4

‘e
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howe¥er, any d1;Zbepancies in the two raters” scores were dealp

with by using the mgan of éhe two for the Bihtiﬁtical,anglyses.

Analysis of Interaction ‘ / ,
’ Tweive minu;eqﬁbf each task was transcribed from audio tape

resqlting in 306 pages or over 16,000 interactions. These verbal

interactions were then analyzed by two cSders working

'independdntly. The twelve minute sample represented the first

.

four minutes, the niddle four minutes, and the last four minutes

[y

I
of each session. -

4

s - . ‘ 4
Twelve mfnutes of the interactions ¥f each palr on each task

was  therefore coded. 1ndébendéﬁtly by each ' coder. " Little

v > N

discrepancy existed between the two coders, however, where
coders disagreed on the co&ing of a particular transcript the -

‘mean of .their combined coding for each cateéory was . used for

2
4

analyé&s.

The coders had no knowledge ef the aims or experimental
- L

design of the research and were paid for their assistaﬁce. Both

-~

’ {
coders * were instructed. in the Interactiong Process Analysis

coding using ‘the IPA Coding Manual designed specificallx:,fogh

r

this type of research (see Appendix B). oL %
éhe coders worked wiég a, four point IPA scale rather than S
the original 12 point scale described by Bales (1950). Bales 9”:¢‘
emphasized the flexibility and adaﬂtability of his scaié for '
various needs. It was felt that a four point scale. would ibé
detailed enough to show differences between groug,types.’- ‘ ! 3
r . , ‘
- N
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Inter<toder Reliability 3

Inter-coder reliablity:eapimates vere calcﬁlated and found
to be high across all interactions for the interaction categories
(r = 0.96) and the.findl score achievemént measure (r = 0.92)
(see Appendix D for specific category calculations).
interactions and final scbres coded by both coders and performing

appropr;ate analysés using the SPSS Reliability Program.

/

Data Analysis
Ny

All data collected were for groups, this was of two types;

that cbllected at the end of each experimental session or product
data and that collected continuéusiy throughout each session; the
p£oce;s data. The product data consiste; of the length of the
sessioq, the ?umber of commands used‘to produce the graphic and a
score. for the graghic. The IPA categories and. observation
' measures served .as the process measures. ;
Multivariate analysis of variénce techniques perfor;;d on
the data td..ed differences between groups with respect to
product 'gata and category usage on the basis of ‘thetir group
composition. Further, multivariate regression techniques were
conducied' on product and social interaction data to determine
whether a ¥e1ationship exists between these measures. C
Spec}f}cally, the first and third queséions'concerning the
differences among the three group types as wet#t™ag  differences
within these group types over time were dealt with by subjecting

the data for the three groups (male, female, and mixed) to

separate, MANOVAs (SPSS MANOVA) for lnteraqtiqp measures and

»

Reliability was assessed by taking into consideration all

LY
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. o ) * "
product measures and separate ANOVAs for each of the computer .

contaea measures. This Doubly Multivariate Repeated Measures
Anaiyais of Variance design is presented graphically in Figure 3.

The second = question concerning the relation befgeen
achlievement, 1ntetaction measures and computer contact nea%nresf
was addressed by subjecting the. data to a Regresaion Anglysis
(SPSS Standard ,Regression). SPSS Multivariate Regression was

used to test the relation among all dependent measures.

-
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CHAPTER 4.
Results .
Overview of the Anélyses 4 ‘

X A
Analyses conducted on SPSS were as follows: A repeated

46

measures doubly multivariate analysis of variance on the

interaction measures for effects group type and task; a repeated
measures doubly multivariate analyéis of variance oﬂ the ﬁrodyct
measures for effects group type and task; ‘and rgpeated measures
ANOVAs on the comguter contact measures for effects group type
é;d task. Staﬁd;;d Ré;resglbh was conducted to determine. the
relation between achievement (i.e., final score) and the other
measures. Multiple Regression was used to determine the relation
. )

among all the dependent measures.

s

Anélyses Addressing Question Ome

Interaction measures Ri_group type. Multivariate analysis

of variance of intergction measures revealed no
significant ' main effects for group type F (8;48),- 0:.87,
p > .05, or t:e 1nte§action of group type by task F (8,48) =
1.00, p > .05. '

Table 1 presents the univariate anglysis of variance for the

interaction measures by group type and tfsks. None of the main

effects or interactions proved to be significant.

~

* Inébtaction Process Analysis data is missing for one of the;
mixed groups as the male member of the group disconnected the
microphones ' without the researcher”s knowledge prior to
experimental session one. All data, however, except the four
interaction process categories was collected, and task two was
conducted normally without any loss of data.

o
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Table 2 shows the means and standard deviations for the-
interaction -measures for male, female and mixed group types
across tasks. There were no trends of note evident.

Fiéure 4 presents graphically the percentage of each
interaction measure to the total of all interaction measures- for N
~gréup types across tasks: Figures 5 and 6 present graphically
the percentage .of each interaction measure to the total of all - B
interaction measures for group types on task one and on task tw

‘Afgspectively. These three figures show simfi;% trends for maleI;‘
female and mixed group types oﬁ each task and across tasks.
Statements were by far the most numerous on both tasks with

questions, positive social interactions and negaiive - social

interactions being more or less equally represented.,
]

o

Product measures by group type. Huktivariake analysis of

varia?ce of product measures revealed no significant main effects
for ‘éroup type F (6,52) = 1.12,( P > .05 or the interacqioﬂ of
group type by task F (6:52) = 0.73, p > .05). Tablé 4 presents
the univariate/analysis of variance for product measures by group
type and task. None of the measures displayed significant:
differences for group type or the 1nter§ction bf group type and
task. - .

Tables 5 shows™ the means and standard deviations for the
product measures for male, female and mixed group types across

tasks. . No trends of note were evident across group types.

Computer contact measures by group type. Table 7 ptesents'~

the analysis of variance for the computer contact measures by .

' -
group type and task.- The measures turns at keyboard, turns
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C’writing on paper, turns simulating turtle movements and
monopolizing equipment did not produce significant effects for

group type or the interaction of group type and task.

~

48

Removing self from group produced a significant (é_( .01).

7
effect for group type. The interaction of group type by task was

not significant.
N
Table 8 presents the means and standard deviations for male,

female and mixed group types across tasks. No trends of note were

evident. j> . :

Analyses Addressing Question Two

The correlations between”’achievement ({.e., final score) and
interaction measures, product measures gnd computer contact
measures across group types ahd tasks 1s shown in Table 10. _None
of the (interaction, product or computer contact measures were
~ strongly correlated with achievenment.

The 1ntercorrelations.amqng dependent measures across group
fypes and tasks are presented in Taﬁie 11, Some intéfesting
associations are worth noting. For instance, turns at keyboard
was highly positively correlated with number of 'minutes of
'programming (r = .88) and simulating turtle movements (r = .60).
Simulating turtle movements was also positively correlated with
number of mihutea of programming (£ = ,52) and mnegative social
interactions (E. = ,57). Positive social 1interactions wés
positively associated with statements (5.- .50) and negative
sdcial interactions (5 = _47). Finally, questions was positively

corselated with statements (E = _47).
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Analyses Addressing Quéstion Three

v

Interaction measures by task. Multivariate analysis of.

Interaction measures revealed no significant main effect for task
F (4,23) = 2,10, p > .05. The univariate analysis of variance
for thg interaction measures by group type and task, presented in
Table 1, shows the effszt task to be significant (p < .05) for
statement though not for the other interaction measures.

Table 3 presents the means and standard deviations fof the
' interaction measures for the male, female and mixed group types

-

on tasks one and two. There were no trends of note evident.

‘\:,

‘Product measures Ei task. Multivariate analysis Qf product

49

measures revealed a significant main effect for task F (3,25) -

24,10, p < .001. Table 4 presents the univariate analysis of

variance for product measures by, group type and task. Number;bf

minutes and number of commands were significantly different éfg¥‘

1

the effect task (g_k .001 and p < .001 respectively).

Table 6 presents the means and standard deyiations ¢f the
ﬁroduct measures on tasks.one and two for the three group types.
For each group type the variables number of minutes and. number of
commaan had higher means and standard deviations on task one

than on task two. The reverse was true for final score.

\

Computer contact measures by task.’ Analysis of computer

contact measures, presented on Table 7, revealed that the measure
turns at keyboard was significant (p < .05) for task. Turns
writing on paper, turns simulating turtle movements, monopolizing

equipment and removing self from group vere found to be non-

[§
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significant for. task.

Table 9 presents the means and standard deviations of
computer contact measures for male, female and mixed group types
on tasks one and two. Interesting trends of note were the
following: mal?, female and mixed group types tended to have
higher scores on turns on keyboard on task two than task one.
Moreover, male groups had the highest incidence of removing self

from group on both task one and task two.

Summar&

&

In response to question one, there was’ no ;ignificag;
difference overall amon;]group types. There were no significanp
differences among group ' types for the. individual interaction
measures. Further, when the proportion of each interactibn
measure to the total of the four measures was compared for the
three group types, similﬁr Eesults wvere ;vident. 1 -

For the product measures, no significant overall diff;rence
was found among. group types. The individual proddct measures
were not significant for group type..

The computer contact measures, analyzed individually,
revéaled the following with respect to group type: removing self
from group.w;s found to be significant (p < .01) while turns at
keyboard, turns writing on paper, turns simulating turtle
movements and monopolizing equipment were not significant.

In response to question two, none of the iInteraction
measures, produc; neaeres or computer contact measures were
strongly correlated with achievement (i.e., final score). Some

interesting intercorrelations were found, however, among the

dependent measures.
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In response to questioﬁ_ three there was no significant
overall difference, between tasks for the interaction measures.
There was, however, a significant (2_( .05) difference between
tagks. for’ statements though not for the other fnteraction
measures.

A significant (E.< .001) main effect’ for task was found for
‘the product measures. . The ind}vidual product measures number of
minutes and number of commands were‘found‘to be significant
(p < .001 and 2;< .01 respectively) for task. . Final score ~was

not significant.

The computer con{ﬁct measures analyzed 1nd1§1dually revealed

4

Y .
the following with respect to task: turns at keyboard was
significant (2_ < .05) while turns writing on paper, turns

simulating turtle movemeﬁts, monopolizing equipment and removing

self from group were not significant.

v
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Table 1

Univariate Analysis of Variance for'Ingcraction Measures by )

Group Type and Task e
[~} '
Vafiable, i
Source of o
Variation df Hypoth. MS Error Ms T P
° E T*'\L

Positive Social

Group Type 2,26 177.64 191.18 0.93 0.41,

Task 1,26' 206.73 066.78 3.10‘ : 0.09. .

Group Type N

by Task 2,26 013.04 066.78 0.20« 0.82
Negative Social -

Group Task 2,26  221.00 298.80 0.74 0.49

Task 1,26 058.00. 059.57 0.97 - 0.33

Group Type ¢

by Task 2,26 083.70 059.57 1.41 ] 0.26
Statements ,

Group Type . '2,?6 4639.15 3735.20 1.24 0,30

Task 1,26 5083.60 0790.13 . 6.43 0.02

Gréup Type : .

by Task 2,26 039.74 790.13 0.05 0.95
Questions Lo ) o

Group Type . 2,26 077.57 130.62 0.59 0.55
" Task % 1,26 115.93  40.58 2.86 0.10

Group Type 3.'5 4

by Task “ . 2,26 100.61 040.58 2.50 " 0.10 -

. ' R 4

N
n =.30 groups
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Y . _—

Table 2 -
Means and Standard Deviations of Interaction Measures for -
ﬁale; Female and Mixed Group Types Across Tasks

/

!

/ —~  Group Type
Meagure ‘ Male Female Mixed
Positive .
Social V. - M
“ ‘ M. 31.20 31.87 26.22
‘ Sb oy (13.17)  (10.81) (11.74)
Negative : '
Social . . ’ , -
' E 36-92 310-05' 31093 ’
| SD (10,05)  (11.66)  (15.42)
Statements e
M 149.32  179.40  15§<80
SD - -(59.98) (41.38)  (50.49)
. Questions ‘ : . . o
M 22.30, 24.90 20.85
5o (10.45)  (09.90) ~ (07.40)
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Table 3

54

Means and, Standard Deviations of Interaction Measures for

'Hale, Female and Mixed Group Types On Tasks One and Two

b

- Task 1 Task 2
Group Type

Measure Male Female Mixed Male Female Mixed
Positive
Social ) .

)i 32.40 34.65 27.89 30.00 29.10 24,55

SD . (10.78) (12.08) (13.05) (11.48)- (09.54) '(10.43)
Negative - ‘
Social g ‘ :

M 35.70 32.60 34.06 , .38.15 29.50 29.80

EE (12.36) (12.17) (15.22) (13.48) (11.15) (15.6}])
Statements _ ~

M 157.10 189.35 170.50 141.55 169.45 149.10

Sp (35.97) (42.55) (47.10) (58.98) (40.21) (53.88)
Questions :

M 22.95 28.80 20.44 21.65 . 21.00 21.25

SD (09.92) (12.09) (06.33) (09.11) (07.74).

4

(08.48)

1
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Table 4

¢

Univariate Analysis of Variance for Product, Measures bf

-

Group Type and Task

Varidble,
Source of . “
Variation > df Hypoth. MS Error MS F - P
Number of Minutes ‘ J
Group Type 2,27 008.32  182.45 0.04 ° 0.96
Task 1,27 114707 037.31 32.09 0.001
Ggoup Type : .
by Tagk 2,27 27.32  37!31 0.57  0.57
No. 2§ Comﬁands' ‘ P ’
«Group Type - 2,27 3350.72 2631.18 1.35 0.28
‘ ¥ , ¢ X
Task 1,27 61056.60 0908.77 67.18 \Vib.001
Group Type e -
by Task. 2,27 1434.35 908.771 1.58 0.22
Final Score f/f “‘ n |
Group Type 2,27 022.95 315.69 0,07 0.93
Task 1,27, 350.42. 177.17 1.98  0.17
Group Type ;§ ) o ~ -
by Task 2,27 035.10 177.17  0.20 " 0.82
n = 30 . . '
o\ ° -
/”

58
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Table 5

. 4 ' ' l
Means gand Standard Deviations of Projuct Measures -for Male,

n, _ Female .and Mixed Gfoup Types Across Tasks
Group Type
Measure Male " Female Mixed
Number
of Minutes
M 32.45 32.80 -31.55
S (11.02)  (09.66)  (10.78)"
Number .
of Commands * . L )
M 130.20 153.05 129.50
. SD (32.06) (43.72) (44,75)
Final Score . \
M 88.25 -+ 86.12 87.45
D (16.38) (12.55) (16.77)

]

39



Group CAL - . . ) ' 60

Table 6

Means and 'Stanaard beviations of Produyct Measures for//ualc,
Ve

) Female and Mixed Group Types on Tasks One and Two
Task 1 o Task 2
Group Type
.. Measure Male Female Mixed Male Female Mixgd
Number of )r;// - .
Minutes . : ) \
Co M 26.80 28.8 27.80 38.10 36.80 35.30
. EL_ (13.16) (10.20) (10.61) (08.31) (09.02) (10.92)
“  Number of o
Commands .
ﬁ ’ 89.20 122.60 105.00 171.20 183.50 154.00
. . gg (29.23) (31.79) (32.64) (36.86) (55.66) (56.86) .
d Final Score : .
M 89.25 88.75 91.05 87.25 83.50 83.80 ,
EP (17.16) (16.47) ~(18.15) (16:52) (08.65) A(15.36)
R 7 . ‘ .
| : ' .
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4 Table 7.
o

Analysis of Variance for ‘ Computer Contact Hoqoufol by
Group Type and Task

~ Variable, .
Source of Varfation af SS - MS F """p_

— —

-«

Turns at Keyboard -

183.90 91.95 0.26 77

. Group Type 2 ;
Task 1 1892.82 1892.82 5.36 .02
Group Type )
by Task 2 605.03 302.52 0.86 < L43
Explained oo 5 <2681.75 536.35 1.52 .20
Turns Writing on
Paper
Group <Type - 2 5.20 2.60 0.39 .68
Task 1 1.67 1.67 0.25 .62
Group Type o
by Task 2 6.93 3.47 0.52 .60
Explained 5 13.80 2.76 0.42 .84
Simulating
Turtle Movements
Group Type 2 70.93 35.47 0.18 .83
Task 1 183.75 183.75 0.94 .34
Group Type { )
by Task v2 148.8q 74.40 0.38 .68
_Explained 5 403.48 ~ 80.70 0.41 .84
'Hoﬂogolizing “
Equipment
Group Type 2 0.23 0.12  0.17 . .84
Task 1 1.35 1.35 2.00 .16
Group Type .
by Task 2 2.10 © ‘1.05  1.55 .22
Explained 5 - 3.68 0.74 1.09 .38
Removing Self ‘ . 7. N
from Group ¢ ! ’
Group Type 2 93.10 46.55 ¢ 5.35 .008
Task 1 28,02 28.02 3.22 ; .078
Group Type o . j
by Task 2 38.03 19.02 2.19 A2
Explained 5

159.15 31.83 3.66 .006 /.

n = 30 groups -

-
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. . Table 8

Means and Standard Deviations of Computer Contact
7 . .

o Measures for Male, Fenal‘e, and Mixed Group Types Across Tasks
. Group Type
» .
Measure Male Female Mixed
Turns at
Keyboard - .
. ’ M " 44,95 47.10 45,75
N ‘ ' ) (16.15) (18.54)  (19.23)
. Turns writhing_ ' ‘
on Paper . : /
M 00.70 00.60 01.30
SD (02.07) (01.57)  (02.98)
Simulating
Turtle
Movements . -
M’ | 19.10 - 18.85 16.25
) (11.95) (11.47) (15.38) .
Monopolizing ~ ' '
Equipment
M 00.30 00.20 00.35
S (00.69)  (00.63)  100.58).
Removing Self
from Group ° , .
N 02.60 00.00 00.98
SD (04.35)  (00.00)  (01.09)
. s .
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Table 9

1

Means and Standard Deviations of Computer Contact Messures

for Male, @emale and Mixed éroup Types on Task One. and Two

) Task Task 2 ° .
Group Type \—//
Measure . ‘Male Female Mixed Male Female Mixed
Turns at
- Keyboard ™
M '36.90 43.50 42.60 53.00 50.70 48.90
SD  (19.34) (19.46) . (20.46) (13.47) (17.63)- (17.99)
Turns Writing
, on Paper
M 00.90 00.10 01.00 00.50 - 01.10 01.60
. SD (02.85) (00.32) (03.16) (O0L.30) (03.48) (02.80)
N . Simulsting = ‘ ‘
| ’ Turtle .
| . . Movements
| - M 17.60 15.70 16,70 20.60 22,00 15.80
' SD  (11.41) (10.37) (16.67) (13.74) (14.68) (14.96)
Monopolizing’ ) :
Equipment Co .
’ M 00.40 00.00 00.00 " 00.20 00.40 00.70
: - 8D (00.97) (00.00) (00.00) (00.42) (01.26) (01.16)
Removing Self .
from Group - . ! :
< M 00.60 00.00 00.23 04.60 00.00 . 01.73
- SD (01.90) (00.00) (01.10) (06.80) (00.00) (01.08)

-
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Table 10
Correlations Between Achievement and Interaction Measures,

Product Measures and Computer Contact Measures Across Group Types
.

and Tasia

] sD ro
(with Final Score)
Interaction Measures
Positive Social 29.36  11.79 .303 )
. Negative Social 32.85 13.74 " . 129 >
Statements . 160.37 51.71 315
Questions 22.23 09.54 . 141
Product Measures
No. of Minytes 31.53 11.62 - =.319
No. of Commands 139.70. 64.84 -.150 N
Final Sco;p' 87.09 18.07 . -
Computer Contact Measures ‘%~ *$
Turns at Keyboard 45.93 19.20 -.149

Turns Writing on

Paper 00.87 02.51  -.150 ‘ d
Simulating Turtle - ' ’ 7
Movements 18.07 13.62 -.088 3 o

Monopolizing

Equipment 00.28 o@ -.164
Removing Self .
from Group ’ 01.19 03.26 -.092

-

n = 30 groups ~ ‘~::§ B
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Table 11
bl
Intercorrelations Among Dependent Measures Across Group
Types and Tasks
key === )
.paper .10 «---
c .
sim 60 =.08 ==~
mon .01 .11 -.17 == ‘ .
rem _111 -006 --15 .18 —— J Ve )
a- a a ~
pos .15 -=-,16 .30 -.26 =-.,27 =~-
c c c
neg .40 -.19 .57 -.31 -.14 .47 =--
c a (d c b-
stat .18 .06 .43 -.30 -.44 - .50 .33 ---
a’ b b b
quest .29 -.02 .30 -.24 ~.1l4 25 .32 47 -=- . )
a a
com .29 .02 .13 .13° .19 -.22 -.20 -.26. -.23 ==~ =
c ¢ b b
time .88 .22 .52 .17 .17 .05 .31 .06 .15 .32 ~--
’ a e a

-.09 .30 .13 .31 .14 =,32 =,15 ===

- -
.
| ] 1 ]
. L] L . .

key paper sim mon

! H ! ! H ! ! !

rem pos neg stat quest com time fs

,

-
'

key = Turns on keyboard

iy 5 -t -
PR, T
N R “ T -
g O
. .
) . .
:

paper = Turns writing on paper ‘

sim = Turns Simulating turtle movement

mon— = Monopolizing equipment

rem = Removing self from group

pos = Positive social interactions

neg = Negative social interactions

stat = Statements

quest = Questions ,
com = Number of commands g

time = Number of minutes . ¥

fs = Final score N !
a=p < .05 ’

b =p < ,01

c=p < .001

' >
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- CHAPTER 5 )
Discussion

¢

Discussion of Question One

Group type differences. The results showed no significant

overall differences among group types for the interaction

measures nér for them individually. The product measures were
found to be non-significant overall for group type, as well :he
individual product measures were not significant for group type.
The only computer contact mé;sure féflecting a significant

difference for group type was removing self from group. The

¢

.

v

three group types were similar in terms of product measures ’

indicating that the outcome of grouﬁ CAL was consistent across
group types.

The interaction process data suggest that no differences
were present -among .groups for the measures positive social
interactions, negative soclal interactions, questions, -and

statements. This would 1lead one to conclude that the social

<

process of group learning in CAL was similar across the three

"/

When the relative ratio of each category tb the total number

group types. ) \

of intergctions was coméared for the four 1interaction process
* measures, statements was by far the highest for all groups across
tasks. As the. ratio for asking questions was much lower than
statements, ipbjects spontaneously éave suggestions, opinions,
and information wiihoqt being asked; raﬁhy~one of seven of. the

statements was in response to a question. 1

—
4
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One could infer from the above that peer teaching was going
on, most of it spontanecus. As in the Webdb (1985) study, sone ;f
the verbalization was the ﬁrocess of repe;ting what was being
typed on the keyboard. The data for the present study makes gg

impossible to differentiate between, . for instance giving

information sp#ntaneously and repeating what.is being typed. It

67

may be . argued, however, on the basis of observations of the?

sufjects collaborating on the task, that these are not mutually
exclusive behaviors. Children often told their peers the
commands they were going.to type or repeated the commands after
they ﬁere typed, gometimes with an explanation. . Since 1in a

previous study comparing individuals wifh groups (unpublished

.results of Guntermann & Tovar, 1987), it was observed that only

in groups did children verbalize while' t;bing, individuals
remaining silent, it may be assumed that the commands> were
repeatedl in order to communicate to the partner what steps were
being taken to solve the problem. '

Positivk and negativéézgcial interactions were low for all
group types; gowever: the negative soc{al interactions tended to
be slightly higher than the positive social interactions for both
task one and task two. This may reflect groups at a particular
stage of social development, or childgen at a stage of personal
development. 'This may have ; bearing on their problem solving
abilities suggesting that the ﬁroblem solving process was more
t;sk oriented and less eZZtioﬁally oriented.

However, more disagreement (associated with negative social

interactions) than agreement (associated with positive social

interactions), may reflect a healthy interchange that brings to

A
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light divergent points of view. Such 1interaction, though

appearing debilitating on the surface, may in fact reflect a
Eegithy dialog that has as an end point learning for both
partnérs, successful problem solving, and the rehearsyl of fiture
soéial processes.

The data for the mixed ﬁairs reflects a not totally
unexpected finding: lower total number of 1nteractions as well as
fewer of each of the interaction process measures than eitger
male or female pairs.) This is thought to be an age dependent
finding as pre-pubescent boys and girls of this age have much
more experience interacting with children of the same se; than of
the opposite sex. However, though the number was lower for the
mixed sex pairs, the proportion‘of the inte}gction process
measures was similar,rindicating similar group processes.

1As the final score among the three group types was not
'affected by the reduced interaction it may be argued that
coilaboration between the girls and boys was qualitatively ‘but
not quantitatively the same as other group types.

A *
Res%%rch looking at different age groupings or the same age

grouping, as 1in the present study, over.a greater time "f}ame,L

]

could lend credence to the above hypothesis.

Among the computer contact measures only removing self from

group significantly reflected differences between groups. Male

pairs displayed a higher frequency on this variable, indicating

w“ .
that their”s were the pairs with the lowest cohesion. Although

the other computer contact measures reflect a consistency across

group types, in terms of turns at the keyboard, turns writing on

paper, simulating screen activity, and monopolizing the computer,
0 , ) ' "
- ' ‘

-
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the groups with at least one fem;le member - were the wmost
successful at keeping both members iﬁbolved’in qctiv{ty on the
computer. An explanation for the above may.$e that perhaps males
are more usea to solitary'compuper experiences. thes w;;n faced

with a frustrating experience on\\;he computer in a group

r than work cooperatively

»~

environment may tend to rétreat'53£>
with other males who may themselves be too intensive@ly involved
in the computer activity to recognize'the signs o;‘ fruaﬁxaélons
in his partner. ’ This'dould obviousiy be -contrary to the'expected
behaviof for members of cooperative groups.

This sclitary computer experience is moreover often 1linked
with indivi@uai achievement;. be it immediate (i.e., video games)

4 \ . '3 .
or delayed (i.e., programming) (Selnow, 1984). The above results

may ’ be interpreted in lighc#of Johnson and Johnson”s (1986)

’
observation that behavior 'which 1s 1linked to individual

-

achievement is often interrupted by emotional mood, which may.
have “the effect of either increasing effort or ' promoting

withdrawal from the learning situation, In the present stdd”v

) -

iﬂhgaihed individualistic ,behavior may have promoted increased

effort by one -partner and withdrawal by another, increased effort

5]

by both or withdrawal by both. Only.withdrawal from thgplenrﬁing'
i FEN

situation was among the variables measured here. There wete no

cases of both partners withdrawing. ,
. . el . i
The male groups” higher incidence of removing self from the

]

A

group probably .teflected less cohesion in pale than female or

heterogenous groups. . _ ‘ | - ¢

This lagck of cohesion in male groups is in direct téonttast

to the results presented in Guntermann and Tovar (1987) which

o L]

S %
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\
\ I

found that maﬁ gro&xps displayed more solid\{ty than elther T_’\

female or mixed groups. 0 A .
~ . & v .- o\ |
4 ;Thj\s may be due to differences in' the measures'*\useﬂ in the
two studies, In Guntermann and Tovar,the 12 point Interaction

Process Analysis Scale was used' to measure only verbal behavior.

f

In the present.study the "cor:denced Interaction Process “dnalysis

Scale (four points) was used to meas’@erbal"behavior and other
- i ° ' .

behavior was recorded seﬁa/rately on  observation sheets. As
’ ’ A

computer' progr’“amming is a "hands on" activity an observa“tional

1nstrument is ﬂecessary to record non-verbal behavior involved in

e ~ o . , . . Y
' Q.group “CAL. . '
12 \ [ .

4 - )
s

Guntfrmann ‘and Tovar. also found that though naie’ groups

“asked for.more information, they were also’ more antagonidtic than -
) : - 5 */

s *§ ¢ » . N v ;

female®or mixed groups. , ’ A ’

“Among the\ few researchers dealing 'with group computer-

assistedf learning, Webb' (‘1984b 1985) has been the most prolific.=

) ;;f‘aﬁ

3\“ Her concernew geherally with - individual achievement and
) helpig}g behavier in’ computer-—assist;ed ;eaming rather than. the
'aoﬁcial and emotional aspecﬂ working .in groups, however, some
’,, of ‘her reault:“ire comparahile témthe présbnt study. :
oo 'y

o o, a s.t:udy assessiﬁlg the role\of gender in computer'

pr.ogrammlng learning processes, &bb (1985) found no dift‘erences
1 3

\

'l_aetween nales and females working in pairs in terms o@_ learning

"utcomes/ and -verbal benavior asséEsed ind'ividuallly.. The ~only

difference found was that males tended to falk more than females.

The present’ study. assessing groups as a whole, found . as

uell',.:'no differences betveen male and female groups” v'erbal‘.
. , ' . .‘e;

“ . - ' “

A . « . o K .
. ( Ve . "\ L] B w

_ behavior or achievements °

@
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o . Hoyles, 'Sutherland,9 and Evans (1984) found dlfferences

s between males and females that reflected difficulty in

establishing , collaboration within the male groups of students,

v o The present_res€arch lends support to these observations as smong
(
! . ¥
2
' the three group types the males tended to display the most

® Fd
uncollaborative behavior (e.g., removing self from group).
. rl ' ) /' 3
. Gender Differences. The fact that there were few gender
. ! "
¢ . differemces 1s cégpistent~with the literature that has found no

-

differences in attitudes between males and females '(é Be»
Swadener & Hannaf!n,_ 1987), (assuming that beha:?bts may reflect
underlying attitude§3. The one difference found, for the

R ‘variable removing self from group, has begn dfecussed earlier in

° terms of group types. ‘
3 i .
‘I <«

Other researchers have reported differences in attitudes to

&
(3 “,. -~
and e}periences with computers. - Harvey and Wilsoﬁ/ (1985) and

, "7 Chepy, ({?86) reported tﬁat girls had either less access to
computers and/or less experience with computefs. Childrén in
tﬁe present study all had some computer experience as they were
required to participate 1; cofiputer labs as part of the regular

school ~curriculum. It {s therefore difficult to argue for

’
¢

differential access to computers baged on school experiences.
‘The 1lack of overall differences between boys and girls m:i
not be surprising consideri;g the conditlons dgr which  the
N _ :sfudy was conducted. Even though every ‘effort ”uaé made to”
naintaig, an envir;nment- that was as close as possible * to the
. . normai computer lab seséioqs.taking place‘af the , school ({.e.,

same type of computér and aowaare, same locaE’pn, sessions the

’

) | - /

- —— |
A, e - ‘ o )
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within a one week period..

Group CAL

v

same length as regular labs); there was a difference between the
c ‘ s .

school "1lab periods and the experimental sessions that was not

Eontrolleg, Thfb factor was the length of time partners worked

together. VWhile ig')school computer labs students are , often

paired for weeks as they work on programming projects, <the

-~

present - study required them to work cooperatively for a maximum

of three session&aximu'm of two and one half hours), spaced

St

One could argue that a study to observe the long-term

\

< ;
effects of cooperative interaction would be necessary to observe

| ‘ _ \
differences in gender that deal with group cohesion and the

social development of pairs in.a CAL enyvironment.

It may also be the case that the behaviors studied were too
broad measures of differences between:males and females. The
differences between the engineering and artistic style discussed

rs +
by Turkle (1985) may not be easily differentiated by measures

%
'dused in tQF present study. Perhaps a more detailed version of

/ ]
the IPA is needed to discriminate gender differences.

Unfortunately, detailed iPA'coding, while increasing overall
coding time,l also féquifes a large amount to training time for
coders to achleve an aceeptable 'ievél of reliability. When
dealing with soclal interaction it may be t;;E\there will always

be 'a trade-off between achieving detailed coding of behavior and
" N . N N . . .

- reliability. ' . \

. . ; - . -
Nevertheless, despite the’ lack "of overall differences,

‘ geunder diffetences; such as removing self from group- found aiiong

'naleh groups in the present study, should be a consideration in

J
{

the development of softwaréa This wﬁgl beedi;:hssed later.

»
L4

-
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.

Discussion of Question Two .

[y

Relationship between achieveﬁent and other measures. None
of the 1ntergction measures, product measures o} comﬁuter contact
measures were stongly correlated with achievment.

The immature nature of the groups with respect to their lgck\

of experience at cooperative CQquter-related problem solving, as

»
<

discussed Lear}ier, may have reéulted in lower correlations tﬂan
gxpécted between achievement and other measures iha% 'may be
indic;tive of peér teaching (eig,, positive social interactions,
étatement;, questions). Mature groups would be expected to work
optimally to achieve their goal through long-range .and short-turn
planning, sub-goal formationm, anq means-ends analyslis, ll\ of
which depend upon an environment which is socially conducive to
cooperation.

Alternatively, perhaps the ‘measdres were too lbroad to
reflect comblex, sometimes subtle, vsocial processes that are
associated with group achievement,

Positive socipllinteractions, questions, ’‘statements, turns
simulating turtle movements; and furns writing on paper would be

N 1
expected to be positively associated with achievement as they may -

L4

be related to the above activities involved in goal attainyent.

It 'uould be interesting t3~follow the dev;lopment of group
beham over numerous‘ sessions to conf{rm that *tlhis‘ is the case’
with more mature practiced groups. 1In thﬁ present study the time
frame was too short to "observe such &evelophenéal occurrances.
Webb (1984b) investisted cognitive reqﬁirgments and group-

processes in small - group chL by examining 11 group process'
/ . . .
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variables. Of the five that predicted programming\.outcomes
(1.e:,- receiving explanations in response to errors, time at the
keyboard, -feceiving explanations "in ' response to questions,
receiving no explanations after an error and receliving no

response to a question) none were relevant to the present

74

research, Turns at keyboard was found to have no relation to '

programming outcomes in Webb”s study while in the present study
it was mildly negatively related to the outcome me;sure.

As in Webb”s study, students participated ‘in other Qays even
when not actively typing. They often gestured, _wrote down
commands for future reference or verbalized commands.

)

°
Relationship among other dependent measures. Some

interesting dntercorrelations found among the dependent measures '

were as fol}ows: turns at keyboardd was étrongly positively
correlated with number of minutesgog programming and simulating
turtle movements. Simulating turt%e movements was positi?ely
associated with number of minutes programming and- negative sociél
1nteraétions. Positive social 1interactions was positively
"associated with negative.soﬁial interactions and statements.
Questi%ns wag positively associaged gith sfatementg.

', Such aséociations are to be &xpected. For example, number
of minutes of programming Qay be expected to increase when tﬁe

\ L

number ‘of turns at the keyboard and simulating turtle movements
\

increase. Simulating /turtle movements may occur more often in

‘heated discussions where negative social interactions are an-

iﬁtegtal part of the give and take of the group problem solving

»

process,
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Similarly, positive social and negative social interactions
may be. related in the same type of a process that may. go from
agreement to disagreement and back again until a solution {is

) ‘
, found. Although statements and questions are related, the former

outnumbered the latter by a ratio of seven to one. .

. . s
. R LY .
i Discussion of Question Three i

The lack of differences between-task .one and task two on
most interaction and computer coptéct measures is not surprising
considering the short time frame between the two (between one and

;faree ddys). The differences between the two tasks found for the,

measures statements, turns at keyboard, number of minutgs, and

°

number of commands (i.e., higher for task two than task one) may

. ‘ ~
- be indicative of the level of difficulty of task two In relation
to task one. On the other h;nd, the consistency across tasks

o , ,
suggests that the effects found were not idiosyncratic to one

problem-solving. session and that' the verbal and behavioral - .
measures reflected behaviors that were stable over at least shorg

periods of time. A sfudy of longer duration, perhaps over.weeks

/’

or. months, would be necessary to support the mnotion of the

o

\

coﬁsigtency of these behaviors over time.

L I
IS
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3 ’ . <
» Informal -Observations

. The wmeasure removing sélf from group may reflect a male

orien}atﬁon towards solitary computer experiences that starts at
. ’ T an early aée with video games and continues with solitary
programming experiences that may hinder the development of

‘subsequent healthy group/computer interaction.

. F) v \ ' .
The solitary computer experiences may engender a need to

“control and achieve mastery gover the machine, an ‘enéineering

s outlook, ‘versus an attiétié oribptation toward the machine that
v T 1g mbig amenabledto peerdin§olveﬁent with goais that. are flexible
.and open to discussion .(Tﬁrkie, .1985). Computer litegacy

\\B progr;ﬁs, according .- to Turkle, encourage the mastery computer g“

perspective whereby ‘one correct programming strategy is

3

emphasized rather than processes that are open to discussion and
¢ s . R

¥ s b
sharing.

7

© g "
s l. -
Research has indicated that\\ at least with video games, the - + .
}

% ’ ‘ machines may be percelved as/ more important than  human
o . /,/.. \\\‘n /4
* 4 MRS . ¥ a
companions, - providey,“comﬁghiqnship, provide action and

s

involvement, and provide solitute and,escaﬁé (Selnow, 1984).
In. the present study, 938%&1‘ questioning of subjects

revealed that males, tended to have had computers in their. homes

-

O more and-for longer periods of time than the females. Of those

»

males that did not have computers in their homes alm?st all had

~

ready access to a computer, which they made use of, while the’
- .o same sub-group 6f females tended either not to have access to a
o conputet,. or- if they did; said they were not as interested in '

Iz -
making use of the access they had..
R o

* .
C N
:
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Previous ngearch substantiate \these ob;ervations.‘ Harvey
and ‘Hilson kl%?S) found that twice as nanyglo-year old boys as
girls had computers in their homes and in a survey in California,
more boys than girls, between tﬁg gfades of six and 12, " had
access to computers both at home and atqschool (fetler, 1985).
Finally, a survey of computer camps and summer gouré;s found that
boyé outnumbered girls three to one (ﬁess & Miura, 1985).

In the present study, of the males that had their own
computers, or had access to a computer, a small but vocal nu;ber

exhibited behavior that could only be described as fanatic. This

behavior included harassing the researcher for,access to the

a

computer, asking for more programming projects, and trying
genergll; to 'increase thelir knowledge of computer-related
-germinolog§ in an; way posslble;

None of the females diSplayed such behavior, Moreover
females display;h a'higher rate of absenteeism than males: uitﬂ’

o
£emales in the mixed groups having the highest.

Although this may be taken as a withdrawal from the group,

questioning of the subjects suggested this was mnot the case.

It may be conjectured that fhe'p sencé of the ;omputer is '16
cause for this réluctgnce4¢5’;:::jcipate. While boys tended to
be interested in both thé\software (LOGO in this case) and the
hardyate {how the compuEer, disk drives, and monitor work and
1nter;ct), the girls teﬁded to be interested in only ;?e uses of
the. software. (

The computer for the gitis then may have only be;n a tool
whereas it appears to be perceived as at aeast an object gf

isgi%ﬁit and perhaps a source of power for the boyl.' This power

r - —
0
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may be manifested ;§er another, as in a competitive: arrangement
og the computer, or power over the computer as in video games.
The compdter may therefore be viewed by boy; as either an ally'or
a source of competition, however, even when an all;—it is often
used to compete against othgfs.

This fascination with electronic components was explified by
the male member of one of the mixed groups as, he partially
dismantled the microphone without the knowledgg of. the researcher
therefore 1losing that sessign’s verbal igteraction data. This
was done in his words, “to see how it works".

The 1lack of ainterést in computers may also reflect a
distrust and feeling of intimidation by the females. Chen (1986)
found, in a sample of adolescents, that males had abmore positive
attitudg towards and more confidence ih(Eﬁﬁputers than their
female counterparts. Girls, especially in a'group;with a Dboy,
may feel uncomfortable working in a pair with someone possessing
more experience and/or interest in computers.

Paisley (1985, p.24) reinforced the abowe by stating that

when both géhder and socioeconomic status are considered, “males

and children eof higher socioeconomic status are learning to

. control (that is, to program) the computer while females -and

children of lower gocioeconomic status are learning to be

[}

controlled bi the coﬁbuter through the use of “canned” programs

only." . °

LOGO may Be one of ;he fqé plegces of educational . software

that allows groups 'of students to work together in a non-

e

78

competitive environment. Studenté can cooperate on projehts'
N -

NE

either by idrking together on one pt'qg_ran, ‘or working on

[
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subprograms that can then be combined. When the latter is the

case B8O much,intré-group consultation occurs that authorship in

o

procedures is usually sharey. 3

" Previous research addressing the issue of locus of control
(ibC) among chii&ren using computers found that LOC tended to be
more Iinternalized with LOGO therefore resulting in students that

are more autonomous (Loule, Luick, & Louie, 1955). As LOGO has

X

‘no  external reinforcement'contingencies associated with {t, it

may be seen as a sharp contrast to the video and some educational
games that overwhelm. the child with auditory and visual -cues
signalling the right answer or an accurate shot.

Since internalized LOC has been found to correlate
positively with academic competence, mature social processes, and
self-motivated behavior (Nowicki & Strickland, 1973) LOGO may be
a good model upon which to base software designed specifically

P v

for group learning. ,

If. it is the case that the proposed cognitive benefits of

LOGO programming (Papert; 1980) can transfer beyond’ the * LOGO

environment, as 1is claimed by some (e.g., Rieber, 1987), then
perhaps some social benefits may be transfered as well. This

aregineeds to be investigated to deal with questions arising from

1
[

such claims.

Results in Relation to Theories of Group Leprning

Y

The ﬁresent results may provide some insights inﬁo th?
p%ocesk of small group learning. For inytance, peer teaching
definitely occurreﬁ, as is evident in t;e hig& nu;ber of giviné
suggestions, opinions, and information (i.e., the statements

N
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category), however, whether cognitive restructuring occurred, as
suggested by Bargh and Schull (1980) is debatable. While some
students spontaneously talked about their new found‘kgzwledge of
angles and geomet;ic,representation after having worked on thé
tasks; these students were in a minority. Even these students
may not neéessarily have learned actively from their peers as
they could have passively picked up knowledge from watching éﬁeir
partner working on the computer. -

This would. suggest that when investigating peer learning on
computers two kinds of learning should be di%ferentiated: one
active as when a stﬁdent instructs another ei;her verbally or on .
; computér and the other passive learning whéreby “the student

learns by simply watching another enter something on the computer

and observing the results.
While the former may be what has generally been called peer

learning the latter may prove to be a latent educational

innovation, inherent in interactive learning environments.

The second theory, that by Johnson and Johnson (1979),

implies that resolving disagreements in groups is responsible for

their superior performance. In the present study there were many
disagreements that were resolved, evident in the .number of

negative and positive social interactions. One may infer that’

wr
‘this is what was happening within the groups but there 1s no
" evidence that this actually improved groups” performance.

.The final theory by Buckholdt and Wodarski .(1978) states

that children are more sensitive to each other”s-non-verbal signs

for help than adults therefore superior learning reésults ' when

children work together. I 4

- . . v -«
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Aéain no solid evidence appears to suggest that thfs das the
case - in the present study, however, observations of children
working in pairs would teng to lend.gtedgnce to this theory. The
fear of evaluation that is instilled in childen early Bn in

elementary school is not present when they work with their peers.

There is more exchange, more interaction and less fear of asking

questions with a peer than with a teacher. .
In sum, all thtgeAtheorieslprobably are at least partially
correct in expla{ning small group learning, however, with group

computer-assisted learning, there 1s an interactive medium

. / « . .
therefore the learning environment becomes much more complex than

conventional group learning. Theories of group learning may need
Al , "

o« Yo
to be refined to account for this complexity. )

Implications for Group CAL %w)”( .
- v S

1)

As the results did not offer any evidence conéerning » major

differences between males and females in group CAL environments

. little '‘can be said with respect to the impact of "the present
\\

3

research on Q}oup CAL. The one difference found, for thé,

\
variable removing self from group, indicates, however, that

careful observations must bé made of the groups, especlally the

male groups, in order to verify‘ that they are functioning

s

" cooperatively. This ﬁay be taken as an {ndication of the

importance of the role of the teacher-to monitor the social

behavior of the participants in order to reduce the posoibi;ity
[N

of alienation by one member of a pair.

)

-

~®

3
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short 'pgriod of time. The ;;g?gs that need to be £further

Group CAL v
\.

Future research must be conducted on the development of

Future Research

small group CAL to ascertain how such groups evolve over time;
specifically do they become more efficient members become more
able to pick up on each other”s' learning needs?

Further age faqtors in small group CAL must be addressed to

i

82

determine at what age it is possible to expect peér teaching to

go on in the presence of a cqmpﬁter. Kindergarten to graduate
L3 -
students may be studied_to_detefmine the kinds of factors within

each age level that would detq?dfhe successful group CAI, both in

terms of achievement, social interaction, and amount of computer

}
contact.

Computer contact measures must change as well to reflect the

new technologies confronting students; both ﬁa;gwggg” and

“
\
.

software.

Conclusions

o

Despite the £;ct that only one computer system has geen
described in the literature as biing aesigned specifically for
groﬁp computer~-assisted 1learning .(Jernstedt, 1983); research
conducéed in this field ;uhgests that group CAL is a pfactical
and efficient alternative to individual CAL. The present study

showed 1little differences among male, female and mixed group
. ) .

-types in terms of the product and process of group learning. It

showed as well that these group ‘types were.stable over at least a

7

addfessed concern . the ﬁuman side .of the technologicall advances

v
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L

B
L]

that have occurred during the last decade and the means, of

]
facilitating learning in. both cognitive and ,social areas of.

studeﬁts’qlives. As’ the use %: interactive technologies becomes
\ N

. - - . - ¢ — —t -

more prevaleﬁt, research that builds upon that b:gbentbd"he}e.'

becomes necessary to upgrade our knowledge of group leatning in

’ '5 .‘
line with these technologies. N
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INTRODUCTION < - * -

- d- ‘ ¢ L 3 ‘. #‘"‘ »

x

The purpose of this instructionai material. to eatablieh thlt

“the samdgg.pf subjects has attained a given- level of entry akilla
she

with the computer language LOGO. .It‘is assumed that the aubjecta -

i)

have some skills, however, if

modules can be useéd to address specilfic:problem areas.
A—‘ ' . N ¢ -

w+, - This. material '1s compose

Y
»

of three perts: A pretest or
- \ §°y o .

Voo, s C o . &
‘checklist, instructional modules and. tasks. The diagnostic

. . . : P
checklist 18 used to determine whether inet:uctigﬁ is ‘required

~and . if sd, 1in which areas. * . ~The instructional modules® are

used, if necessary, to. btidge the 8ap between the students”

preséht ~ level of skill and w&hat reqﬁined 50 athieve the

’ >, ' e
instructional goal. They are designed to do.thia through the use

of demonstrations, examples and exerciseés. .
e : . d B " s 3
o o

» oy .-Tﬂe experimental tasks consist of programming of the graphi¢

a ‘ . M . L.

."designs of a truck- and a snowman, using the turtle graphics.
Sections A and B explain An detail how to uag the diagnostid
checklist and instructionai modules respectively.." Section C

o L "
explains the administration of the trucksand anowman task.

”~

- some deficits’exist then the '

]
Py
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SECTION A: THE DIAGNOSTJC CHECKLIST

I3

3 t

- '@/ - ‘. e The teacher- s'h;)uid ‘do "the following: .
t“ 1. »,—Loaé tllis.L,OGb mpaster file. | ‘
- 2., kve ihé subjec.ts, stand ingfront c;f the c;’mputer; the teacher
' | -~ =, being behind them, . ) ’ ' 4
. : '3, Ask’ .autljec:ts to perf:ru! the actions usting‘ the exact dordipg, .
as sh.own in the column WORDING OF THE I‘EACHE.R‘. Ask each
, . subject in turn t,o‘perform o;le of the actions. The subject
- . s ,;‘hould tesp'ond_ by typing the commands shown on the same line
- in the 'éolump COMMANDS.Q ﬁegfg with Unit 1 and continue
' Ithrc;u"g;h to the end of Unit 5 unodl either: |
- ) ;1, ) bot"h subjects w,’ork‘ing in the group show they are having
. ' ¢ difficult); (eyen if only. one group member is able to
. ! cci’mpleté ‘the actions, continue wotking through the
‘ checklist) OR , - .
i1) Lthen;fifth unit l‘uas'b'een completed. ;
? 4, M the sul.)jeclt.s, .qré not:. able to com'pletea Unit 2 on '"Uging the
. ‘ .Repeat Command”, they _shouid‘?e givlen’ instruction 1mmeaiate1.y )
- from the Instructional Module 2. . When instruction is
-~

complet_ed,"‘go back to the Diagn‘ostfc Checklist and recommence

a .o
with Unit 3. . | 2

-

1f subjecis are ;ot able to complete an action in any unit

B,therv,-thét'l‘ Unit 2, ‘mark an X on the same 1line as the

" WORDING” OF THE, TEACHER in the column CHECK X then refer to

. Section C.. , .
" LY 2
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"SECTION B: INSTRUCTIONAL MATERIALS

v

1. Look at .the ckecklist to determine uheqé‘the subject was

‘unable to complete a unit, Note the unit number and title.

)

2. Turn to the instructfonal materials and refer to the unit of

the same number and name. )

»

Example

[N

A pair of subjects was unable to complete th;_actions on the
éheck}i;t in Unit 2 “psiﬁg the‘Repept Command”. Their instruction
will begin with the ;nstruct{onal materials Unit 2 "Using the
Repe?t.Cbmmand". . ’

3. Begin-instruction at the‘beginping of the unit.

4. Continue the instruction until Unit 6 has beenycompleted.

d

LY
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« INTRODUCTION o ' '

Before beginning aﬁy unit please check the followiﬂg:

1. The comﬁuter and monitor are working

o 2. LOGO is loaded and funcLioning . , *
~ :fv | 3. The .sﬁbjects are placed so that they can easily see the
keyboard and the monifor. . ' ]
) The presentation of_ the instructional examples takes iﬁéﬂﬂ
followiﬂé fo;m: ] ' ., ‘ ' .
1 " - the teacher types EXAMPLE A‘bimself[ygggglg_
o - each one :; ghe-ppirs‘of subjeéts are asked to ;ake turns in
. typing EXAMPLES B and C. ‘ e
‘ ¥ For the EXERéISES the teacher should ask subjects workiﬁg in ,
, )
pairs to take turns typing the comm;qu for‘gach fxercise:
. . . .
" . .
a | } #b’ *
) 1 ) .
. .
. . o
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SECTION C. ADMINISTRATION OF THE EXPERIMENTAL TASKS

1. Once subjecis have completed one of the following:
8. All six units of the diagnostic checklist ‘

b. All six modules of the instrucfionai“nategluI;

c. A combination ;ﬁ a and b

-

2. Give them a picture of the truck (page 90)

3. Explain that "i_uant you Eg_ﬁake the turtle draw a truck like

this éﬂﬂ'

7 .

don”t have to make it the same size. Also I want you to save

the procedufe és procedures that you program -to make the

, truck.”

4. Ask subjects to recapitulate: what, they are supposed to do.
Make sure that the explanation includes all three points

‘underlined above. Re-explain if necessary.

" +m. 5. Do the same with the snowman task.

“a

Your picture has to be the same shape but you-

" 100
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DIAGNOSTIC CHECKLIST .

INSTRUCTIONS T0 THE RESEARCHER

Please check the following ché;t before beginning any session.

PRE-TEST
CHECKLIST,
UNIT 1
_UNIT 2
UNIT 3

UNIT 4

UNIT 5 °
UNIT 6
" TRUCK
TASK |
SNOWMAN
_TASK™

L.

LOAD °  ERASE

L

MATERIALS FOR SUBJECTS

"BOHI

"UNING -

"POL

LOGO commands
LOGO commands & exercises

LOGO commands & exercises

. - LOGO commands Q/exercises

LOGO 'commands, examples &
exercises - o

'LOGO commands & exercises

S v,

LOGO commands, exercises &.listtl

LOGO commands & picture of
truck' ' ’

LOGO commands & picture of
snowman

—
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: .. INSTRUCTIONS TO THE RESEARCHER

“Instructions before starting the diagnostic checklist

Ask the subject if he/she knows this kind of keyboard or 1f

+4t“s different in any way from what they are used to. Show then

PRI S

the [ and ] keys.

Give them‘the list of LOGO commands and read through them

~with them., They may know all or some of them, don“t teach them

now, tell them they will be learning the unfamiliar ones soon.

Tell them that they can use the list whenever they like'lf they

forget a command. )

~
Give subjects as welI two blank sheets of paper and pencils

that they can use in any way to cowplete the task.

102

)

Subjects should not be allowed to keep any of the materiala..

If they would 1like a copy, they can be given one after.the final

session. .

-

sAt the beginning of each session remind the subjects that

%

‘they can refer to the LOGO commands on the sheet.

A3
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COMMANDS
ST/CS .
FD 80
BK 40
RT 90
FD 35
LT 90
FD 40
. BK 80

PU o,

SETH 90
FD 35
LT 90

PD

. ED 30

PU-

¥D 7

_PD
1 -

PE BK 5

103

DIAGNOSTIC CHECKLIST

UNIT 1 T

USING BASIC TURTLE COMMANDS v

§ [ :

! , .
VORDING{Q{ THE TEACHER . CHECK X

"then go forward 40

. turtle can draw . /

First of all, can you make the turtle show on the
screen? v '
€an you make the turtle go forward 80 steps? .
and can you make 1t come.back 40:steps?

Now make it turn righé'90 steps

and then forward 35 steps

0.K. now meke it turn left 90 steps

and' back 80

-

Now I want you to make the turtle 1ift up its pen

1

so it won"t draw when it moves

0.K. now make it turn to the right 90 using SEjj///

then go forward 35 steps

/

and turn left 90 ’ //

/

Now we need to have the pen down agaiq/ so the
/

-

Go forward 30 steps ' v
then 11ift the pen up again /
and now takeljust seven stepg/f;rwatd
Now put the pen down for ghéllast time
and go forward ten steps/

oops, we made a mistake, can you erase five ' of

those’ ten turtle steps?

1
P _ ’
y -
7/
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_HT

ST
subject

, .types '
- ) ;Le6ﬁﬁ§ngf /
: to make a

square /

/ -

Now thgﬁ we’ve written Hi can you hide the turtle -

8o we.see it on our picture?

/ :
and;if we want- to erase what ve”ve dravn what do we
S dd?

/Now I want to

1

N

see 1f you can do something on your

own, Do you,tﬁink ﬁhat4you can make a square? You

need to get the turtle on the screen.

k RN ¢

I would like you to type ifi each command, so dgn“t

use REPEAT

I

\

0.K. good, nbw can you clear the screen?

s,

a

W
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USING THE REPEAT COMMAND

Note

If the group 1s not able to attempé or completes the

following, give them 1instruction immediately from the

Instructional Materials Unit 2, étlien}roceed to Unit 3 of the ,

Diagnostic Checklist. . A
COMMAND WORDING OF, TEACHER 7 \—eHECK X

Now we“re going to vse the REPEAT command

, i When we“re using REPEAT do we put all the commands

on one line or on different lines? ER "ONE"
Can * you make the turtle draw a dotted 1linme 1ike

\ this?

e.g., REPEAT 3 [FD 20 PU FD 20 PD]

. €S Now can you make the .turtle draw a square using

Y

the repeat command?

e.g., REPEAT 4 [FD 80 RT 90]

- Ce
t

cs Good, now, you can clear 'the screen again.

) | ' | | /JJ
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\ o . '
| UNIT 3
DEFINING A PROCEDURE IN THE EDITOR AND RUNNING IT
. | i D
COMMAND WORDING OF TEACHER CHECK X-
ED ”QQX Ye“re going 'to teach the computer how to do
or ED TO BOX ' - '

REPEAT 4 [FD 50 RT 90] .

END .
CTRL C

BOX

something that we,cqp‘save'on the disk in case we

want to use it later. This is called a procedure,
i

b '

We“re going to write the procedure in the editor.

Let”s call the procedure BQX: - 0.K. now how do we

\
start?

i
-~

— 1 want you to tell the computer hoﬁ to make a

" | . '
square box using the repeat command. Make the
EASTAN AN N \‘\\\*‘

square with its siﬂeé 50 turtlg stéés.

How do you tell the computer you“ve finished
‘writing the procedure?
The turt! doesn”t work when you“re in the editor

so can you get back to the turtle screen?

Now how can you make the turtle draw the box?

-
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A

COMMAND

ED "BOX

CTRL D12
or
Cmmmem]2

CIRL C
BOX

4

URIT 4 T ,

2 o——— —
v

"EDITING A PRQCEDURE

_NORDING OF TEACHER . - CHECK

0.K. now let”s say werwanf to make the box bigger.
We have to change ‘the number of turtle qieps that
we put in our procedure. How can we do this?

e

Can you move the cursor down one line?f

Now move At across to the 50

s
andvghénge 50 to 120

Vs

.

107

S
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. . . ’ f PARTY ' ' o
l ) ¢ - ‘ C o

-—
.

. SAVING AND LOADING A PROCEDURE AND USING SUBPROCEDURES

. .
o )

) . "COMMAND . WORDING OF TEACHER - CHECK X
> wvin ;;%grhat’s the size of box that I wanted. '
CATALOG 2§§§§9e written some procedures on the disk but I

can”t remember their names. Can you ask the

computer to show me the lisf)of the names (of the
precedures I°ve saved)?

LOAD "HI ° _The one I want is that one called Hi so can Yyou

“load it from the disk into the computer so we can

use ic?
@ HI Will you show me what Hi does?
ED "BOHI 0., but I°d like to put 'your BOX and my HI

together so that when I type just BOHI the turtle

will draw BOX -and the draw HI like this (on paper
\

N . ff . the teacher draws the square first then Hi) Can
2 B you tell me what I want you to do?
BOX : Cén you put BOX at thelbeginning?
HI and the Hi next?
CTRL C . Now let”s see what the BOHI does. 4 >
BOHI - , ]

SAVE "BOHI ~ Good, now Will you save' it for me p;£;;:j7“.
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\ . R o

INSTRUCTIONAL MODULES ) ’ .

INTRODUCTION ’ ‘ o

Before beginning any unit please check the‘folléwing:

¢
8 L4

1. The computer and monitor are working
2, LOGO is loaded and functioning . y '

3. The subjects are placed so that they can easily see the

keiboard and the monitor.

For the EXERCISES the. teacher should ask subjects working in

A

bairsuto take turns typing the commands for each exercise.

£
>

o Ay

K
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"~ o USING BASIC TURTLE GOMMANDS - o

Group’ CAL

e

Pérformance Objective l‘

)

4

Performance: . Using Basic Tuitle. Commands, to program in I_.C;GO'

-

° . 'cj
" Conditions: '
. TN . . ) ’
Given:” a. - a serles of three simple design exercises.
. . L B
- an Apple II + computer SRR
. - / .

the OGO prbgramm’ing language (1'9,82)

Y

aulist of LOGO commands;

, b. with no assistance ‘ . :

[
LY

x .
Standard: : Each. pair of students will program the . computer

w’ <

to )

n

produce three designs, using the Bas_i{'c 'Turtle'Cc';mmands, to be the

same shape though not hecessarily the same size as prototypes, '

' 'l . a"
within 3 minutes. . - ®
* (N .
" - .
o
- a » h‘
A -
< a
! A
\
\ | a
' ’ 3 -
‘ o Y /5"
= S
L
3 Y -
. “
¥ . .
L] L)
Al
,
°
b »
A\l
.\ 5 h .
° * K .
b 3
3 > ’
PR 2
»
v H
’
o -
- ® v
-~ v &
'
& &
o - \é - [ \
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UnitAContenfs . ‘ K
. ’ N
a. use of full and short commands

. FORWARD FD*. _ r
© t
BACK - BK ) “
o _ + INPUTS SN .
RIGHT - .- RT )
~ .
LEFT - v, LT : : . '
CLEARSCREEN cs # . } -
. \ .
pentp. L. '~ PU . -
PENDOWN BD o . A
 ad ’ + v o8 :
PENERASE . PE . , : C
. T ' ! .
-HIDETURTLE'  HT . L.,
SHOWTURTLE - . ST » .
’ b’ Discrimination among error messages ‘
\J "I don”t know how to ..." ' L v
"N’t enough, inputs to ..."
_e._Turtle directions - . ' .
g ' "'P“,‘ s . v .
d. Turtle angles ., ﬁE ‘ I
. . )
i
I'd ]
o
PR 5 ' ,
( - 3 ! ° s °
- o P4 ]
: N 3
X . '
[ 2 = -
* 7 . ‘
H o . | g
l“ J -« : . [}
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Q

.l;” Introduction to the 3eyboafd
- you can see the ké}béard'for the computerlis‘a lot llﬁe a
~typewgiter |
-~ when we preés a key, the'leéter we pressed appears on the
screen instead of on paper
- the blinking light is cdlled a cursor, it shows you where
you“re go{pé to typé next (type "hello")

- you can erase "hello"” by using {-==--

W

\ —

2. fntroduction‘ﬁg the Turtle .

o

"Welcome to LOGO" means that the computer is ready

’

'.

? means that it”s ready for us to type

. - we're going to  meet a little turglg.that will ﬁakeﬁja
, drawi&g £or us

- first we have to ma*e\the turtle show on the screen =

- type CLEARSCREEN and press return to have the turtle ahow

» ) on a blank screen : , . '

- now we’re ready to make the turtle draw

- whatever we type in will show here where the ? is
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+  Demonstration of Basic Turtle  Commands

EXAMPLES - ' E

TEACHER TYPES POINTS TO NOTE - .. ' . . ON SCREEN

'FORWARD 50 - command - ‘

RIGHT 90 - space bar , * . ‘
FORWARD 50 - number of turtle steps ' .

RIGT 90 (==-=r . St . :
RIGHT 90 = use {===-- key to erase mistakes . ,
FORWARD - 50 - o N
BACK 10 . i .

CLEARSCREEN ]
The teacher asks the subjects to.take turns in typing EXAMPLES B.
and C. .
" EXAMPLE B .
FD 70 ° C - short commands easier to use

RT 30 . - = error message
FD 40 . :

. BK40

BK. 40
"LT 60
FD 40
HIDETURTLE : .
cs . o e ?

EXAMPLE C:

" The teacher. shows the subjects the plcture he/she is going. to
draw. ) :

SHOWTURTLE - error message
HT .
ST 2

RT 90

FD 25

PENUP .

. FD 25

PENDOWN

FD25 (===w==

FD 25 -

PU - ’
RT 90 , ,
FD 30° . -

RT 90 . : . .

-FD 25 ‘ -
PD )
FD 25 : o .
HT , . : N ) ' .
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»
)

~ 3. Introduction to the-penposition
- the turtle pen may be in one of three positions; these are the

following:
“ pendown (PD): draws when the turtle moves

penup (PU): doesn”t draw when the turtle moves .

penerage (PE): erases everything the turtle goes over

[ »

- the turtle always stays in whichever position'(ﬁn, PU, . or, PE)

you Put"1t~1n'uptiluyou change it Lt -

v
\/ A . ]
. ,
PR !
-

e

T

Cvo A Introductioniig turtle direction

:‘the turtle can move forwards (FD and input) and backwards (BK

s

“and input) with the turtle in any of therthree positions above

N (pu, PD,  PE). In.ﬁtﬁerowérdb,-it can move and leave'g line

(PD), 'leave no line (PU), or erase a line (PE) when the turtle

>

goes both forward ang‘backqard.

5. Introduction to angles C L

“

there ’areﬁtwo ways that you can move the turtle to a different

’

. direction

the first is b; using the right turn (RT) and left turn (LT)

.

commands with an input

“
.

the computer will always ‘add the angle you give it to the angle
it is already atlto point in"a new direction

EXAMPLE: type RT 45 then RT 90

t

type LT'45 then LT 90

-

< gee .the turtle was facing straight up and we added 45 degrees

then we added_anoiher 90 80 now it”s pointing to the lower

Ll

right A . .

PN

A >
.
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- the . second way to move the turtle to a different direction is

by using the SETH commands —

- this does the same as the previous RT and LT cgmhaqdaf’E;;;;:/7,

th;t SETH commands do not add to each other.

-

EXAMPLE : SETH 90 is always to the right, seth 270 ‘to the left.

The fbllowing depiéts the SETH commands representing the
[ 4

direction of each command.

9
SETH 0

LY

SETH_ 270 _ "~ SETH 90

SETH. 180

EXAMPLE : type SETH 90 then SETH 180 then SETH 270

1

~ R : .
N .
L]
'l
@ \
’ : N
, . .
’ LY
. L]
< \ < 3
[ 4 - #
[ ' , ¢ Y
« \ . - s
. b ’
Al -
1 i~ -
s
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'UNIT 1 - ,

SUBJEGTS”S COPY OF THE EXERCISES ¢

)

Make the turtle draw the designs that you see inside the dotted

boxes, The other lines will show you how to do }b '_gte_p_.t;x‘_itep. )

A S l N
S SR I | O S
' N B (

- g’ s e o

, ‘ T ' '

% pfue B oL
T | ‘
° L—-—--——-q——-———l
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UNIT 2

. USING THE REPEAT COMMAND

Performance Objective 2: -

Performance: Program in the LOGO computer language using the

a

Repeat Command.

Conditions: ' ’ ’

Given: a. a series of three simple design exercises.

‘an Apple II + computer

~

the LOGO programming'language‘(1982)

8 1ist of LOGO commands
———— . N \
b. with no assistarice '

-

T
Standard: Each pair of students will program the, computer to
produce three designs using the Repeat Command to be the same

shape though not necessarily the same size as prototypes, within

3 minutes. "“&
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- Content 2£ the Unit . )

. REPEAT [input]

Introduction

If. we want to make a sqﬁare we have to type in a long 1list
« : SN
of commands to make the turtle go forward and turn and forward-

) and, turn etc. four times. We can make this a lot easier if we

\ - use the REPEAT command. We can make the turtle draw something as
' S mény times as we want.:
4 S "
° Q' . !
/
/ . :

118

o

o
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EXAMPLES
TEACHER TYPES °  POINTS TO NOTE ‘ ON SCREEN

EXAMPLE A:

FD 10 : - long 1ist of commands to

. make two steps _
- RT 90 :
FD 10 . . ‘ | L -

LT 90 -
FD 10
RT 90
FD 10

REPEAT 4 - - to make four steps
[FD 10 RT 90 FD 10 LT 90}
' - shorter to use REPEAT
- need to know how mgny times to repeat {note
spacing) and what you want to repeat (in brackets)
- 811 commands on one line '

. The teacher dsks the subjests to take turns typing EXAMPLES B
and C.

EXAMPLE B:

CS
FD 20 - doing this four times will make & cross
: (show on paper)
- BK 20
RT 90
cs ‘

-~

REPEAT [FD 20 BK 20 RT 90]
- - with REPEAT
- forgot input for number of repeats
- respond to typing error messages

cS G
REPEAT [FD 20 BK 20 RT 90] .
| - with REPEAT
- forgot input for number of repeats , }

- respond to typing error messages

REPEAT 4 [FD 20 BK 20 RT 90]

EXAMPLE C:

cs E :
REPEAT 2 [FD 20 RT 90 FD ‘40 RT 90]

- to draw a rectangle

- respond to typing error messages -
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"UNIT 2

SUBJECT”S COPY OF THE EXERGiSES
Use the REPEAT comdand to make these designs. )
R N ' . . \ .
Your désigns should be the same shape as these but they don”t
. P - ‘

- have to be the same size.

Before you begin each one, tell yout“tgacher how you“re koing to
' \

, . (
- do it. What are you going to REPEAT how manyntimeq?

. [ " B
You need- to ' clear the screen each time before you make a néw

design. - , g
cs |
19 ls ———— i »
s ‘ i_ i ' : \ '

. i : ‘ .
s / L - | o
2. ‘ ' '

' . ]
cs
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UNIT 3

DEFINING A PROCEDURE IN THE EDITOR AND RUNNINGRIT *

. Performance Objective 3:

Performance: Define a procedure in the editor and rum 1it,

Conditions: - .

Given: a. - a series of three gimple design exercises

1 \‘ .
an Apple II + computer"

the LOGO programming language (1982).

a 1ist of LOGO commands ‘

b. with no assistance

Standard: Each pair of students will program three'érocedures in

’

the editor; within five minutes. These proceddtes will produce

designs on the computer that are to be the same shape though not

necessarily the same size as prototypes.
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Content of the Unit : °

EDIT “~=—- ‘ “procedure”

ED ‘ - “editor”
. T0 === ' . e
END °

CIRL C

~4

CTRL G

SR\

~--~(run procedure)

Intfo&uction

We“re going to teach the computer how to do something: that

——— it can remember. ‘The commands that we type:for that are called a

Y

procedure.

When we“re writing a procedure we have to do it in a ‘place
called the editor. When you“re in the editor you can”t see the

turtleo . B -
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ExaneTEs - \

Subjects should be given a copy of the .three designs to be -

drawn in the examples. - ‘ .

TEACHER TYPES . ~; POINTS TO NOTE ' . ON SbRtEN

EDIT “TEE ' - use the shift 2 for " § N e,

FD 60 - : i "

RT 90 . = LOGO EDITOR at:bottom of screen ?

FD 25 -T0 - :

BK 50. . ~= type slowly-and’ carefully o

HT ) - check command is.correct before pressing
return .

CTRL C s = get back to drawing screen o

TEE“\ ¢ { o " .-‘ Y M

cs . Lo - ) ‘ :

. The teacher asks the sibjects to”take turns in typing EXAMPLES B

.
1
1

and C. ;

EXAMPLE B: | T S ’

ED “BOX - use of (emms to erase error before pressing
return
FD 50 ‘ .
RT 90 - use of CIRL G to stop procedute when an
' " error is made. ,
FD50 .~ ’ - v
CTRL G '

n

ED "BOX

FD 50 : i | .
"RT 90 y - v : ) N

D 50 o A\ =

RT 90 \ ‘ o

FD50 . .

(......-

FD 50 .

RT 90 , . .
. D 50 - - = : ‘
.END . s - ' : ) .

_CTRL ¢ .
BOX «
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EXAMPLE C:

TO BIGBOX .  , .
REPEAT 4 [FD 120 RT 90]

- END

Y
s
L]
. .
. .
.
Q
- I's
. .
N . ;o
® .
' 3 N
. R
,
» \
A
a
.
- ;
.
o
.
.
>
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.
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L ¢
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£
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-
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'
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©
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ED - . . = to make & bigger square 2
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" , UNIT 3

SUBJECTS”S COPY OF THE EXERCISES

' 3
Write a proéedu‘te to draw eath design and use the REPEAT command.

b
KYour turtle designs should be the same shape as these but they (

1

.don“t have to be the same gize. . ’ :
[+ ! ' -
1, \ .
' A
K
» -
2. [ v ] °
‘ N >
U ' ® ' 0 :
) -~ k .
N ” y
[ - [ . , y)
v a ~
]
-
3. ,’\ i . [.°% .
LI ' .
> - i
a * . N ;
" ‘ ' o o
) Tt
LY ’- M
- » .
/m*""%
-~ hd i
\ . .' Y
. ]
- . )
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. - p . \ :

- \ UNIT 4

EDITING A PROCEDURE . e

|

@

Performance Objective 4:

Performapce: Edit a procedure in the LOGO computer language.
‘ X

Conditiens:

Given: a. - a series of three simple design exercises.

an Applé 11 + computer

the LOGO programming language (1982)

©
1

a list. of LOGO commands
< 'b. with no assistance

Standard: Each pair of students will successfully edit " three

" procedures; within five minutes. These procedures will produce o

designs on the computer that are to be the same shape though not

' -
necessarfly the same size as prototypes.

L]

L
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r

Contenr of the‘Unft

CRLN = - -

cmL P

Qummnm . /
————)
_ CTRL D
C?RL B

CTRL 0

Introduction /ﬁ

err both.examples and -exercises, the subjects should see

the desigpﬁ that the prccédure is intended to draw. Also the
procedure should be calTed before editing is attempted. All

procedures should end by hiding the turtle.)

bd -
¢
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" EXAMPLES,
I’ve written some procedures but they didn“t do.what I wanted.
them to do because they had some mistakes 1n‘them. ]

‘Hereis a 1list of the commands in the procedures and the designs

they“re supposed to draw (give the subject EXAMPLES UNIT 4).

EXAMPLE A:
Let”s look at tﬁe first one. It"s called I.
Type I and let”s see what it does.

That“s what it ddes but what I wa

ted it te do is this (show the
subject the design on his EXAMPLE aper). | ’
Look at the procedure. The ¢e marked wi{h an X is ‘where _tﬁd"
mistake is. \
Do you know what I°ve done wrong? (subjeéts mdy respond that you
forgot to put the pen down)
(Show the aubjegts on their EXAMPLE paper what the commandg
produce.) Look, we did forward 60 then penﬁp ihen forward 20.‘
We need to put the pen down after the FD 20.
C;n you get back into the editor so we can fix 1it? (subjects
type‘EDIT "I)
0.K.- we need to move the cursor down so let”s look at your 1list
of commaﬁds (show LOGO commands sheet). CTRL N will move the
-
”‘cp}sor down to- the nekt line. N is for next.
Now move 1t doJﬁ‘to FD 15 and then type CTRL O to open & line, ,0
is for open (qhow on LOGO command speet)
No; you can type PD. |
0.K. let”s get out of the editbr (CTRL C) and try I again.

- Y N
Good, you“ve fixed {t. . .
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EXAMPLE B:

L4

let”s look at another procedure that has a mistake.

' . Type RECT. That’s fot what we want, is it?

What“s the-problem?,(REPEAT 1 should be REPEAT 2)
So let”s edit RECT (subject types EDIT ”REQ;)

We neéd°CTRL N to.get to the next linme then move the cursor over

(with the arrow key).

Now we need to delete 1 (show subjects on command sheet) so we

2
’

‘use CTRL D, D is for delete; -
(0.K. now you can type 2, « T -
Ai;ight, let”s .see it (subjecé‘types CTRL C and RECT to get a.
rec}angle on’the screen), | J
EXAMPLE C: .
The last one is called EL,"
Can you show }t to me first? (séreen will say that LOGO doesn”t
know how to F in EL). :

Can you fix it for me? Type EDIT "EL.

0.K. npﬁ.move’the cursor down to F and, put the D thgt’s missing.

Good. ) o

0.K. let“s try it (subject types CTRL C and EL). ‘

Now 1I°ve got some procedires I want you to fix on your own.

~ (give the subjects the EXERCISES sheet and read through the

instructions with them.)

[y
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UNIT 4

SUBJECT”S COPY OF THE EXAMPLES

L

The X shows yov where the, mistake is.

THE PROCEDURE ~ *  , . THE DESIGN |
.- : A

EXAMPLE A: . ]

TO 1 | - '

D 60 . : l

PO ‘ I

FD 20 )

(1ine missing) X

FD 15

BT " .

END @ . - * C’* .
EXAMPLE B:
'TO. RECT \ L :
REPEAT 1 [FD 30 'RT 90 FD 60 RT 90] - X

HT
END

EXAMPLE C:

"TO EL K

LT 90 .

F 60 X

RT 90 /. . .
FD 100 L .

END '
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UNIT 4

SUBJECT”S COPY OF THE EXERCISES

*

Instructions

Here are three procedurgs with the Hesigns they are supposed
to draw, but they don”t work properly. 1°d 1iHe you to fix them.
1. Type the name of the procedure to see/what it does.

2. Find the X in the procedure. Thit means” there”s a
mistake. ;

-3. Fix the mistake in the editor.

. P
4. Make sure the procedure draws a picture like the one
here. :

.

. 1. BOX

TO BOX

REPEAT 4 [FFD 40 RT 90] X

HT _ . p
END |

2. TENT . - o
TO TENT
RT 30
FD 80 , L
RT 120 -
FDBO X ‘ -
RT 120
BK 20
FD 110
HT .
END

3. EM . t
\ f
TO EM ' .
FD 80 - -
RT 135
FD 30
LT 90
FD 30
\RT 135
_ ¥D 40 ’
(l1ine missing) X iy
END . )

-

131
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. UNIT S

SAVING AND LOADING A PROCEDURE AND USING SUBPROCEDURES

Performance Objective 5

7’

Performance: Save and load a procedure and use subprocedures in

- the LOGO computer language.

Conditionss

c . n ~

" Given:. a. - an Apple II + cohputet

°

the LOGO prograﬁming language (i982i"

a list of LOGO comménds ' c,

[4

b. with no assistance . .

) ¥

’

Standard: Each pair of students will successfully do the

following; within three minutes:

-

a. use the catalog to find certain procedureé

b. load procedures needed ~ . X

'

c. encorporate procedures (as subprocedures) into a new

[
procedure f

S

Ry LR

—
RS i
s
4

3
e
.

FET I
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Content 2£ the unit: \ -

<

SAVE “...

LOAD "'.'

'CATALOG

Introduction

(The nétion of procedures and subprocedures shoqld be explained.)

We“re going to éeach the computer to do something'new from
what 1t already kﬂgws. Wh;t it already knows 1s cdlled a
procedure, right? We write procedures in the editor and save
them on a disk so we can use then again. Well, 'we can lbad some

small procedures from the disk into the computer and put them

together to make a bigger procedure that: can do more than one

- thing.

EXAMPLES _ ' ‘ s

A . .
TEACHER TYPES ° WORDING OF TEACHER ‘ ON éCREEN
EDIT First-of all, I'm going to
TO SQUARE write a procedure called a
REPEAT 4 SQUARE in the editor.
TFD 40 RT 90] - -
END
4 /.
CIRL C - Now let“s look at it
SQUARE .
Subject types »
CATALOG I’ve written some other procedures ‘that are

on-the-disk but not loaded.  We“re going to

133

use those and our square to make a big

procedure that contains two small
procedures. Will you show me the list of my
procedures.

——— LOAD “U ' I want you to load that one called U so you

have to type LOAD "U
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EDIT
SQUARE

]
END

CTRL C

" SQUAREU

.EXAMPLE B,

CATALOG

LOAD "N

"N

- EDIT

N
SQUARE
END

CIRL C
NSQUARE

EXAMPLE C:

CATALOG

s
N .
[N LJ}
' B

make a new procedure called nsquare

134

Let“s see what it does. I \ l

0.K. we know what square does so now let”s
put them together.

We“re going to call the new bigger procedure
SQUAREU so you can get us into the editor.
Now type TO SQUA\t)EU. ‘

Now I want the turtle to draw' the square

first so move down' a line and type SQUARE
then down another line and type U . '

Now we need to put END

Now lets see what SQUAREU DOES

Let“s look at the catalog again. I need you
to load N for me. Do you remember how to

load a procedure? ' r———l

LOAD “N .

let7s see what it’does.
We“re going to put N and SQUARE together to

.80 let”s pget into.the editor and start a

procedure called NSQUARE

We want N first the SQUARE and now END

0.K. let’s see it

For the last example we”ll use two procedures
Jou haven’t seen. Look in the catslog and

1711 show you what we need.
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LOAD "0
LOAD "T
0

cs

EDIT
TO TO.
0

T

.END

CTRL C
TO.

EXERCIS;S:

, 135

)

We want to load O and T

Now let”s look at ‘them. Type O first
0.K: clear the screen and then type T.
Let”“s call the new procedure TO.
We have to put a period -after TO
We need the 0 first then the T and END

So now let”s get out of the editor and see

L 3

The procedures the fubjects will need for these exercises

are saved on the disk but should not be loaded by the ‘teacher.

Give the subjects the EXERCISES sheet and read over the

instructions with him/her.

N v
- . te
. .
»
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UNIT 5

SUBJECT”S COPY OF THE EXERCISES

\

THE NAMES OF THE PROCEDURES SAVED THE DESIGN DRAWN BY
BUT NOT LOADED ' PROCEDURE
G ‘ . ' -] ‘
14

§
PENNY ,
LONG .

’

FRAME ' ' : r——‘l

Make three new procedures that will draw the designs . below.
] 4 B .
Use the CATALOG then load the procedures you ne‘ed. Look at each
- procedure when you load it. Give the three procedures any names

you want,

- [

2 | O \ | ‘ ‘

3.l

don“t call this one
GO; it won”t work!!!
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* UNIT 6

DRAWING POLYGONS, CIRCLES AND ARCS

" /

El

Performance Objective 6:

' 2 : )
Performance: Draw polygons, circles and ' arcs- in the - LOGO

computer language. , \

Céndit_ﬂtons: : o )
: \

Given: a. - a series of three simple d-e‘sign exercises.,

an Apple II + computer .

the LOGO programmir(g language (1982)

a 11st of LOGO commands

b. with no assistance :
Standard: ,’ Each pair of students will bgogram the . comquter to .
drav three designs incorporating‘ polygons, .circles and ar;s; to

be the same shape though not n’ecessarily the same s8ize as

prototypes, within 3 minutes.
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. REPEAT 5 [FD 20 RT 72]

Group CAL. - ' : ' l v

'
)

Content of. the unit
[ 4 . - -
CIRCLER + imput : '
CIRCLEI: + 1input e
POL + input ~ - - = " -

~

Demonstration
= d

r

1

Do you know how to make circles and arcs? (subjeéts “will

-
4 2

may respond "yes, with CIRCfER and ARCR")

.
» . -
N

So CIRCLER with inputs will made circle going to the right'

CIRCLEL with 1nputs will malé a circle going to. the left..

2

EXAMPLE: type CIRCLER 20

-

type‘\CIRCLEL 20

Well, I'm going to show you another way of mak& them.

Can you check that the pen is down and the turtle is ahowing. *

»

Can you type' . o

)
v ¥

: REPEAT 3 [FD 20 RT 120] How many sides does this shape have?

Now I want you to type in some more REPEAT commands and
4 .
We~1ll make different shapes. I don”t want you to erage them each
t{ge »'so we can see all the shapes on the screen at the same time.

REPEAT & [FD 20 RT 90] | o

REPEAT 6, [FD 20-'RT 60] P
We“ve jl.ISt\'.go\t two ‘m.qre ta go, Co . ' ]
REPEAT 10 [FD 20 RT 36]

. ) S e -
REPEAT 15. [FD 20 RT 24] 3 ‘ .,1 f ,
{Give the students List 1) . - ‘n:.,«;.a‘-‘: ° -

138
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If we have a. look at all the commands we“ve given the

——

. 1 .
computer they all look like REPEAT, then a number of sides and
. X

forward .20 was always the same, then rigﬂﬁ'a certain angle.

B

Well the angle is the same as 360 divided by the number of  ~

sides in the shape (show subjects the paper). For example, look

- .
’ at‘the g;uare with four sides. If ve divide 360 by four we get '
90. Also for the shape wiEh six sides the anglz is 360 divided
' by six which equals 60. 1 think the easiest one is  _the shapg ‘
’ with ten sidesi ' 360 divideq by 10 is 36, right? ‘
N o N I’v; written. a procedure that will let “us make a’éhape with

L] . By . r L
any number of sides we want. It”s called POL.

™ ' . F “ .
You can type in POL 3 and you get a shape witha 3 sides.

. See? Try some other POL mumbers but don”t use more then 22.
_ Also don”t ‘clear the screen then we can look at all the shaées

' ﬁ together and compare them. : o A \

J u So tell me again, what 1is this_nuﬁber that you’re typing

«

‘after POL?  (subject should say it"s the number of sidgs). You

‘ ‘ can see that when the number of sides 1is bigger,°'the shape looks I

i
N

more like a circle.: e o

So with the procedure POL we can make a.triangle, a_square

»’

and other shapes that look more and more like a circle.: *

‘1Now we’re going to look .at how to make circles of different - h
sizes. If we ﬁave a small ;meer of foréarq steps before the ° ’”:¢
turtle turns, we get a small circle, right? And if we have ‘a |
Y bigger number of forward steps before it turn;, ”what happens?
\ Response: (the circle will be bigger.) > i )
A There 1is a pr&heduteﬂthat lets us change the forwgrd 'steps
to hget‘.the size of cfrclébwe want. - . Now let”s try it. .fype S
. \ - p &

o
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L4

CIRCLER 5, but don;t clear the screen then we can look at many

sizes together. The five is the number of steps it goés fdtwa;d
- '\ ' 1
before it turns each time. '

Now do- CIRCLER 8
CIRCLER 10 -
You see when the CIRCLER number we use is bigger, Bo is the

circle, tight? CIRCLER 20 is the biggest that will fit on the

screen, .

1

Let’s jbst try CIRCLER 25 to see what 1t£do;a (1t wrapa).///
0.Kn leave them on the screen. k1l those circles are on thﬁ
figh!‘"%ide oflthe screen. What about drawing some on the other
side. We use CIRCLEL. Let”s try it.

CIRCLER 15

v 0

CIRCLER 20

What .I want to do now is draw-a circle that touches a- line

80 can'you clear the screen and type
.

FD 100

BK 50

CIRCLER 10

+

Let”s put all the things we“ve just learned together to makeo,

a plcture. itfs gground face with a littie square hat on it.

0.K. 80 type

¢

cs

RT 90 .
FD_100

BK 50 )

CIRCLER 12 NN !
BK 10

LT 90 o

and 1f you type POL 4 what will 1t give us? (a square) That’s

rfght, POL gives us the number of sides we want but CIR makes a

*

circle the size you want.
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)

POL ) . ) * n

HT :

0.K. we’ve looked at different shapes and circles -of

different sizes. Now I want to show you how to make just part of

4

a circle.

L

Remember that the number df sides times the, angle’ equals'

360. . Let”s look at what happens when it equals only 180.

type CS —
ST . .
. REPEAT 15 [FD .20 RT 12] )

_ 80 we get half a circle or what we call a semi-circle (on screen).

(show on paper) if you‘muitiply 15 repeats by 12 turning steps it
— ]

onl} makes 180 which 1s half of 360.

Now let”s see what happens when we change the FD 10 -to FD 5.

'

type REPEAT 15 [FD 5 RT 12]

We get a smaller semi-circle because thé number of forward steps

was smaller. - //’ff-‘f\ji

This time we"ll just repeat 10 8o type
N -

cs R o ///’—_‘\>¥ S
then REPEAT 10 [FD 10 RT 12} - { ' o .

(on screen)

You see we get an arc because the line doesn“t go even half way

round a circle. Ten times 12 is 120. We can make a design that

looks a bit like a fish so type ;}K::::::::>
RT 90 and '

REPEAT 10 {FD 10 RT 12]
(on screen)

-

These are both arcs because they’re not complete half- .
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circles. Remember for the half-circle we had 15 repeats but here
- we only have 10 so it doesn“t go fpund'és fai, E
0.K. that’s th{ end of the things that I wanted to show you

but now I want to see if you can do something on your own. Can

+

you use what we’ve just learned to make these designs? (show the
~ ~ - ,
) ,ﬁ subjects the EXERCISE page) . ‘0 o

S o



UNIT 6
- SUBJECT”S COPY OF THE EXERCISES
Hike these designs using the commands you have just
1.
2.
- \_ -
. — s
3. '
; ..
;
- ‘ .
” o % . . e
“ -

learned.

]

143
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LiST ﬁ

REPEAT 3 [FD 20 RT 120]
REPEAT 4 [FD io RT 90]
REPEAT 5 [FD 20 RT 72]
REPEAT 6 [FD 20 RT 60]
REPEAT 10 [FD 20 RT 36)

REPEAT 15 [FD 20 RT 24) , ' S E
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EXPERIMENTAL TRUCK AND SNOWMAN TASKS

<
(Teacher”s wording of instructions to the subject)

I would 1like you to produce a program in the computer
language LOGO that will draw the picture you have here. fou can
use the 1list of LOGO commands on‘xhis-sheet to help you and you
can use this pape; and penciluto write anythiﬁg down. .
The picture that you make must look like the one here on the
paper although it doesn”“t have to be the same size as long as it
looks similar and {t has all the same parts. : -
fou _can program your graphic in the editor or outside thg
editor whichever you wish. )
Since you are a team it is important that you work together
and help each other to accomplish the task.
If you have any sﬁggestions please ask'me now because I
can”t answer them once yoﬁ have started.
You have at most 45 minutes to finish the graphic. This is
not a test so you won't be—graded on it but try to do the best

you can. Also no one will listen to this tape except for me so .

don“t worry about others hearing what you saj.

Give students.a copy of the ‘following LOGO commands and either
the truck or snowman graphic.

NOTE ALL PROCEDURES MUST BE SAVED!!!!! o ;/f
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- Figure 1: Tru‘ck,’l'as'k Graphic
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,Figﬁre 2: Snowman Task Graphic
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LIST OF LOGO COMMANDS FOR STUDENTS” USE

COMMAND  ABREVIATION EXAMPLE  EXPLANATION
2y .
BACK BK BK 10 MOVES TURTLE BACKWARDS
v CIRCLEL - . CIRCLEL' 20 DRAWS CIRCLE TO THE LEFT
" CIRCLER - CIRCLER 20 DRAWS CIRCLE TO THE RIGHT
CLEARSCREEN cS cs CLEARS GRAPHICS SCREEN,
: . HOMES AND SHOWS TURTLE
. CLEAR N - CLEAR CLEARS GRAPHICS SCREEN
CTRL-B - CTRL-B  MOVES CURSOR ONE LEFT
CTRL-C - CTRL-C  EXITS EDITOR :
CTRL-D _ - . CTRL-D DELETES CHARACTER AT
' ‘ CURSOR
CTRL-G - . CTRL-G  EXITS EDITOR, NO CHANGES
g . . MADE
CTRL-K' - CTRL-K  DELETES LINE .
, CTRL-N - CTRL-N  CURSOR DOWN ONE LINE
. CTRL-0 - CTRL-O OPENS NEW LINE :
CTRL~P ' - CTRL-P  MOVES UP ONE LINE
FORWARD FD FD 10 MOVES TURTLE FORWARD
FULLSCREEN - Y FULLSCREEN GIVES FULL  GRAPHICS
. X . SCREEN -
HIDETURTLE HT HT MAKES TURTLE DISAPPEAR )
HOME - ' HOME MOVES TURTLE TO CENTER OF -
{ — SCREEN- :
LEFT LT "LT 90 MOVES TURTLE A CERTAIN
' . NUMBER OF DEGREES LEFT .
. PENDOWN PD PD CAUSES TURTLE TO DRAW
. - WHEN MOVING )
PENERASE PE PE CAUSES TURTLE - TO ERASE
EVERYTHING IT PASSES OVER
PENUP - PU PU CAUSES TURTEE TO LEAVE NO
TRAIL WHEN MOVING
POL - ~ POL 4 DRAWS A SQUARE
RIGHT RT RT 90 MOVES TURTLE A" CERTAIN
. NUMBER OF DEGREES TO THE RIGHT
SETH - SETH 90 TURNS TURTLE IN THE
.. . HEADING SPECIFIED
SHOWTURTLE ST ST  MAKES * TURTLE POINTER
- , : APPEAR
SPLITSCREEN - SPLITSCREEN GIVES MIXED TEXT/GRAPHICS
X SCREENS
TEXTSCREEN - TEXTSCREEN HIDES TURTLE SO ONLY WRITING
‘ APPEARS . ‘

« | SR
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FLOV CHART OF PROCEDURE | —_—

o
READ INTRODUCTION
2 < . ' -4, N
. READ INSTRUCTIONS CONCERNING THE CODING OF GRAPHICS

: L

CODE EACH GRAPHIC ON THE APPROPRIATE EVALUATION SHEET ACCORDING
TO THE FOLLOWING

' B -

1. note components completed

2, categdrize errors in graphic

t READ INTRODUCTION TO IPA

N READ DESCRIPTIONS OF CATEGORIES

r

READ INSTRUCTIONS TO CODERS =«

READ LIST*OF,‘OFTEN ENCOUNTERED EXPRESSIONS

®

GO THROUGH CODED EXAMPLES

) v
COMMENCE .CODING INTERACTIONS
. ACCORDING TO THE FOLLOWING

1. indicate A, B, C, or D after - , ‘
each interaction for the appropriate oo
category X

=~ 2, leave blank if unsur‘e ( to be returned to later)
)

- AFTER FIRST RUN THROUGH IF SOME INTERACTIONS STILL UNCODED GO
o THROUGH AGAIN IF NECESSARY WITH THE DETAILED  CATEGORY
- DESCRIPTIONS TO AID IN THE CAT%ORIZATION \
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T .

INTRODUCTION ~

The following is divided into four main sections. The first
section consists qf instructions apd examples to aid ‘the
researcher in evaluating graphics produced by children in the

-

computer programming language LOGO. ' ]

Thé next part congsists of the actual graphics along’ wfth
evalu;tion sheets designed to permit the researcher to produce a'
score for e;ch graphic based on certain criteria that will allow
for an objective'iqping. Two types of graphic were produced egch
baged on a prototipe,‘ which are also included. %hi;ty graphics
of a t;uck and 30 of a snowman were produced by the students. .

The third settion is coﬁprised of 1instructions for the
coding of tfanscripts of verbal interactibgs according to the
Interaction PfocQSS«Analysis.,

The fourth part consists of the actual transcripts.

- \

"~

T
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PART I:® INSTRUCTIONS FOR THE EVALUATION OF GRAPHICS AND EXAMPLES

OF CODED GRAPHICS o
¢ ‘

INTRODUCTION

The following was designed to permit the evalubtiong’of
Q
graphics produced in the programming 1anguage LOGQ, This will

aid the researchér’;n evaluating gfaphicg in as an objective and
complete a manner as is possible with mafgrigl this }s normally
open to subjective interpretation. . ] -

The procedure is as follows: First, the c;mponencgyfor each;
graphic are listed.” The researcher checks'off. each component
that was attémpted in the graphic. Next, points are deducted‘for

the followingr A, proportion; B, missing lines or unconnected

Y

el N

lopsided figures); D, extraneous parts..

Each category results in ‘a-deduction of five pbints for each
fault. Thi's figure 18 then subtracted from 100. This figure is

them multiplied by the proportion oflﬂ!;mponents successfully
» . -
completed. -The resulting product is the final score.”

The actual scoring sheets are presented below for the truck
. . . . —

and snowman'graphic. Number of commands and programming time
(these do'not concern the coder) as well as room for comments is

included oﬁ the forms.

T

' parts; <C, disto;tions; (e.g., inaccufﬁte angles resuftiﬂg;jn :

&

The procedure then is as follows: Each graphié has an

evaluation sheet attached to it. First, check off eacn,noﬁponent

'that was attempted or completed. Second, deduct five points Sor

each of the reasons stated. These are: A, lack of ptoportion{

- B, missiﬁg lines or unconnected parts; C, distortions; D,

’

L4
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1

. deducted for each part or line that ig.missiﬁg. Ple?se note that

. ‘the graphig‘ib distorted. This may refef

Group CAL ' . 153
- , .

0

extraneous parts. Each|of the these will be discribed by way of 4t

examples. (see Coded Graphic Examples). ° '

- . e "
-=->Please note that points are always deducted in five poﬂﬁk
- . - L4 -
idcrements with some categories limited to five point deductions

in total.{~-~ : -
" A. Proportion:  Points are deducted according to this

category when the general or specific part of the graphic is out

s

of proportion noticeably. Only five points can be deducted 1in e

this category.

3

B. Missing , lines of,‘un;onnected parts: As the name .'

suggests, 1if parts are missing or lines missing five points are

if & component is missing thi% ill-ﬂé% be reflected by this
category as it is already covered dn the list of componments.

C. Distortions: . Five points-can be deducted in total if
‘ R4 : .
to a graphic that is at , ~n >

an- off - angle or parts that are at a different angle than ofher
: : = ‘
parts or the whale. ‘ . . "

D. Extraneous parts: Five points are deducted for each
{

extraneous part in the graphic.

. Please note that-the LOGO turtle that is used for drawing
. N N M ’

may be present on some of jbe graphics. This “turtle” 1s a
small triangular object that may be anywhere in the graphic or,~f .

. ) \ b v
surrounding it. ‘Pofhts should not be deducted for the inclusion

of the "turtle™.

< . : 4 : e
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EVALUATION CRITERIA FOR THE FINAL SCORE

TRUCK TASK

Components i’a‘

cab

window ' .

box

»

.left wheel

- - - . -

right wheel

) i BEDUCTIONS

Category : ' ‘ ‘ , Points Deducted
;: proportion --, }OL :

B: missing lines or unconnected par;s .

C: disio:tions' ‘ i

- - - - i e

D: extraneous parts

- - - -

/

¢

FINAL SCORE = 100 - deduct{ us X no. of Egmponents completed

= > - -
. ' 5 )

'

]
- e

Number of commands used T

Total time used - \ :

Comments: e B )

154
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EVALUATION CRITERIA FOR THE FINAL SCORE- |
, \ :

SNOWMAN TASK

Components

hat

head

body

right %n

left arm

fork - ‘ -

tree

DEDUCTIONS
I»

Category

4

. /

Points Deducted

o )

A: proportion

-
.

B: missing lines or unconnected parts

C: distortions

D: extraneous parts

TOTAL DEDUCTIONS =

\ :
f}INAL SCORE = 100 -~ deductions X no. of components completed’
o \‘ - . .

!
.

!

Number of commands used = ¥

Total time used . ‘=

[y

yComments:
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CODED GRAPHIC EXAMPLES

¢

-

P

The following&e*ﬁgples (Figures 3, 4, 5, 6) when compared to
the prototypes '(!qéures 1 and_2) would produce the following
deductions. These are summarized on ihe evaluation sheets that
follow. In each graphic all the components have been attempted
therefore each component will be checked off as susp/ in the
components section. | ' .
T, In the snowman‘of Figure.3 thé arms are large in relation to
the body therefore five points should be deductedl

In Figure 4 there is a space‘Setween the head and the body
of the snowman therefore five points will be deducted for
category three,

In Figure 5 the window in the cab of the truck {s at an
incorrect angle requiring a five point deduction.

In Figure 6 a line exists on the back of the truck that

should not be there according to the ptothype. Fivé'points are
]

-

deducted for this.
~~--3} Please note that@t 1s not necessary for the coder to make

the final calculations as they will be made later. ‘The number of

minutes and number of commands will also be completed later by

_the researcher. {-=--
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’

EVALUATION CRITERIA FOR THE FINAL SCORE

SNOWMAN "TASK

Components .

head

body

v/
/
right arm f/
v
v
TV

left arm )
fork “ -
tree / .
e
- e
DEDUCTIONS
Ca§ggory Pdirits Dedpcted
A: prop;;—;ion o A i J. S" -
B: missing lines or unconnected parts O /
C: distortions N i 0O
D: extraneous parts 9]
TOTAL DEDUCTIONS = s

’

4

FINAL SCORE = 100 -~ deductions X no. of components .completed 95-

-

Number of commands used =
- Total gime used -

CBmments:

"7
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EVALUATION CRITERIA FOR THE FINAL SCORE

Group

" SNOWMAN TASK

Components

hat

headﬂ \/ )
v

body

‘right arm 4 ' K .

left arm V4

fork V4 -

tree -V i \:zi

LI

DEDUCTIONS

~

Category . Polints Deducted

A: proportion - ~ 0

-l

- BN
B: missing lines or unconnected parts ® S‘

C distortions ¥v)

D: extraneous parts " 0

TOTAL DEDUCTIONS = . ‘ ” ) <

FINAL SCORE =100 -~ deductions X no. of components completed 95
- i . . - -

7».

Numbér of conmmands used =
Total time used = ‘ R

_Comments:
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‘. EVALUATION CRITERIA FOR THE FINAL SCORE

Group
. T

TRUCK TASK

Components

-------------“ﬁnr-— - L/
: cab 74 . -

window .P/ . . .

box N V4

left wheel V/f
“  right wheel Vv

ST DEDUCTIONS

Category Pointg Deducted

A: proportion 0

B: missing lines or unconnected parts 0

C: distortions : . L5

D: extranebdus parts .y 0

T 4
TOTAL DEDUCTIONS - s

[ 4

EINAL SCORE = 100 - deductions X no. of compohents completed

Lo 9s

5

———

» Number of commands used = .

Total time used

- P 3 -
. Comhents: L) _ ' v .
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EVALUARION IA FOR THE FINAL SCORE
. N N 7
Group
TRUCK TASK' . f : °
Comgohents ’ - .
cab V4 . , /ﬂ\
- - o ’ . l\ -
windou’ V4 . : \ .
. Y o~ s
box ' -
» v ) e
left wheel .
- S ! -~
right wheel v/ ) , 4
. 'DEDUCTIONS “
—_— [
Category . v Points Deducted
- & --J - - - ——mpe————— Ey
A: proportion ' . ' {C_)\j’
B: missing lines or unconnected parts ' 0 '. .
C: distortions . . 0 ‘ g
5 ~

D: extraneous parts 3
. S

TOTAL DEDUCTIONS : ’ N v /
- ) - , . 2 . - .
FINAL SCORE = 100 - deductions X-no. of components completed 9:
L . ¥ - - -
3 M ‘7 [}
. 5 .
s -} .
. \ Ve
Number of commands used = . ©
: ) v -.
Total time used - . ; ' , :
Comments: R a . .
. . X
’ - o & !
h / h ' [N .



|

I3

p - Group CAL * ) '
A3 . /
‘ -
! .
” . - . CONDENSED INSTRUCTIONS FOR THE CODING-Z)_I;‘ GRAPHICS
. "- . ~ . ‘ ] t . ’: e ' " . .
. ’ 1..,; Each graphic fs designated by a seéries of numberg. \\Plgase
. indicdte this-designation on the evaluation  sheet accfdmpagning
. - . Ty v .
o . , . . -
- - each graphic. You will find a space beside the word Group at the
top of each sheet epressly for this. '
o ! . P i . ' ’ .
3 2, ) 2, Check off each component that /as ttempted in the graphic.
AR , T3, Deduct points for: A. proportion . . )
- « Yo
- C e Mo B. missin7 lines or unconnected parts
~ . .o e ¥ ¢ . distortions .
. N . + C )
’ t b‘ - . D.. extraneous parts=
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. PART 1III: INSTRUCTIONS AND CODING MANUAL FOR THE INTERACTION

PROCEég~ANALYSIS
TR
* \ R
" INTRODUGTION “T0 THE INTERACTION PROCESS ANALYSIS
'. ’ B
The 1IPA - Categories hape been used in clinical teaching

" (Shaw,‘ & Parker, 1981), family therapy (Mishler, & Waxler, 1965),

management /labor problem-solviing (Landsberger, 1955), political

-

analysis (Hare & Naveh, 1985) and in general to delve into the

. &
structure and dynamics of the group process.

. The versatility specificity of it“s categories makes it ideal
o L -
for 1investigating interactions among individuals in small group

learning and particularly small-group computer-assisted leqrning,

»

of which much has been written about but little is known.
This versatility 1is reflected in the fact/fhat results from

investigations using the IPA are useful in three wa}s:' First,

4

they can be used for research purposes, to investigate either the

¢

inteq&al workings of groups or in the comparison of groups from

different‘pop%}ations or with differing characteristics. Second,
they have practical significance in the sense of aiding in the

.diagnosis of problems with the sample of groups one 1is working

i

Gith’,and perhaps ~dllow1ng\ for the extrapolations to ‘other

comparable groups. Third; results can be compiled to be used in
o \

the production of norms for particular kinds of groups.

; ’ -

The ‘following manual is designed to aid researchers and
. 'A . N
practitioners who are {nterested "in small group behavior,
A ) \ ’

especially as it relates to comiuter-assisted learning. .To this
end it serves two functions: Fitét, providing general information

' for, those wanting to interpret reséarch using the IPA; Second,

. .' R
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it can be used as a;training‘manual for thos; interested in using
the)IPA for coding small>group learning situations.

This manual 1is based on piiot research ;onducted with 36
fourth grade students working in groups of t;o or three
working collaboratively on a CHL task. Transcripts and audio
recordings made of these students’ interactions were subjected to.

-

coding  using the IPA categories. AsSthe IPA 1s a very genera}’
instrumentﬁg?d,the documentation is a bit dated (the original uas‘
proéuced in 1950) 4t was decided to redefine the caLegortea
according to contemporary social reglit{es and especially: to make
it more appropriate for small-group learning situations.

The categorieg themselves are as originally described by
Bales 1q 1950 or in his‘tevised version (Bales, 1970) with{g&%j
their definitions being changeaxin the manner as described above.

The following ‘theoretical rationale for the IPA is/ based

directly on Bales original 1950 work.  The IfA escriptions are

only loosely related to Bales as modifications have beeh made to

allow for -easler scoring, make the IPA more interpretable for:

researcher§ and , practitioners {(n the area ‘of ;mall-g:oupv

learnipng, and make it more in line with contemporary thinking and
v {

parlance.

<
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I. THEORETICAL RATIONALE FOR THE IPQ_~,/C

A) The IPA in general practical and research usage

In many respects the IPA is a systems theoretical concept as
a small group is considered a system that operates within the
confines of a super system (;.e., socigty), and can produce
sub-systems (i{.e., individuals or pairs that break from the main

group to form 'a coalition). The interaction system is the key to

the system that one can use to discern soclal systems,

1personality', or culture. Further, the IPA is a system in that

"

each category derives its meaning by its context with respect to
the rest of the 1nQe§action categoriesﬁ

The IPA allows the social scientist to observe and classify
groups and therefore make empirical generalizations about human
behavior in social situations.

v First, howevei,'it may be helpful to define what is meant by

, -

a small group. - According to Bales (1950, p.33) "A small group is

defined as any number of persons engaged in‘interaction with each

-

- other in a single faced-to-faced meeting or a series of such

meet%ﬁgs, in which each member ;eceives sofne 1mpreésion or
perception of each other member disiinct éﬁough so that they can,
either. at the time or 1n-later quesiioning, give some reaction to
each !of the others as an individual pefsoﬁ, even though 1t be
only‘to‘tecall that the other was preseng." .

‘ Interaction 1is clearly’ tﬂe key to the definition as {t

, [
excludes groups that may be physicslly present yet do not

+" {nteract in the 'social sense of the word (e.g., students

"

_attending a lecture). . .

»
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Size of small groups may range anywhere from two to eight;

172

the greater the size the more the possibility that sub-groups

will be formed.

The categories themselves are concerned wiéh the most
general aspects of interaction, not with the content of the
interaction. per se. This makes them ideal for cross subject
matter research as the categories will be represented in the
' communic;tion,between members of any small group. =

It is assumed, _moreover, that all smailqgroups are similar
in that they are composed of indiv}duals with a common goal and
with problems of ‘s;cial and emotional 'relationships when =&
;ﬁ%olution to this goal is attempted. Each verbal act of an
individual in a group 1s categorized in reponse ,tg’ these
problems. Scorigg 15 continuous making in-depth interpretat{gns
impossible, and gurface meanings the accépted norm. |

Each unit to-be-scored, or single interaction may be defined
as the smallest segment of sociai interactgon that can be scored
using the categories. This rather circular definition will
' become clearer once a familiarity with the IPA develops as one
always reduces the unit to the smallest that will sustain only

one classificatioh; 1if there is room for two categories for one

segment, then it can be divided. Every action {s an interaction,

The observer/scorer”s role is to code these units into one

of éhe four categories by thinking of himself/herself as the
person-to-whom the unit is addressed. The scorer must refect on
how the individual that produced the uni;‘(the actor) reacts 1in
respoﬁse to the common group experiences, igaftibectutions,' and

definitions of the situation rather than on the basis of basic

- 18
-«
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[

personflity characteristics of that individual.

t ¢

The basic conceptualization of groups working together 1is

© '

one ,°f a series of problem-solving sequences. "The group 1is
¢ontinually hgving from a felt need toward a solution, from
tension toward tension reduction, from a state of heightened

-motivation toward motivations reduction...” (Bales, 1950, p. 49).

Each act is therefore part of ‘' the larger problem solving

sequence, Individuals within the group are ablé to jump back

13

L)

S

polving sequence with questions (considered forward reference),
' * . .\
proceed with attempted answers (may be forward or backward

' r?ﬁerence depending upon the outcome), which may produce either
U

negative téactions (backwarq reference) or positive Feactions
(backward reference). The successive acts may be relating to the
future or tbe past with a cgptinual focussing on one or the other
being healthy. ®»

‘ In sum;hthe IPA is a system of catego;ies.that allows one to
study processes from the most feneral perspective, that of goups

working towards a’common goal, regardless of what that goal is.
e L)

[

— -

ﬁanipulate symbols. For instance, a grqup may start the problem-

and forth in the problem solving process through their abilitf,to .
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B) IPA in Group CAL

\ ’ -

In group CAL the need for a process measure as comprehensive
as the IPA 1is apparent in light of the ;teviods attempts at
categorization of social interaction that were much more

limitding (e.g., Webb, 1984).

o

, Perhaps the most important role that the IPA can contribute

to the investigation of group processes in CAL 1is .in the
- J
. determination of norms for such interaction.

Soreg
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Figure 7 depicts the
of each 'for quick

explanation follows.

CATEGORY )
POSITIVE
A SOCIAL-EMOTIONAL

AREA

175

II) CODING PROCEDURES

IPA categories with the general descripﬁions

¢

reference. A detailed description and -

DESCRIPTIONS
L4
1. SEEMS FRIENDLY t
2. TENSION RELEASE

3. AGREES
9

L

=

B - STATEMENTS

4. GIVES SUGGESTIONS
5. GIVES OPINION

6. GIVES INFORMATION

>

C QUESTIONS

7. Yksxs FOR INFORMATION
8. ASKS FOR OPINION

9. ' ASKS FOR SUGGESTION

NEGATIVE
0
D SOCIAL-EMOTIONAL
AREA ‘

-

10. DISAGREES S
’ -
11. SHOWS TENSION

12. SEEMS UNFRIENDLY

r
e ad -
. -

F}GURE 7: IPA Categories
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" where coding 18 unclear.
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(3

Al DESCRIPTION OF THE IPA CATEGORIES : St

1) INTRODUTTION

The following °°31Q€ procedure contains a general
descriptionn of the 1IPA categories followed further on gy the
detailed iPA sub-qptegory descriptions. You are required to code
only the categories (A, B, C, and D), therefore the detailed
descriptions may not be ﬂecessary except for cases of uncertainty

It {s recommended that the coder ‘'work from Figure 7 and code
continuously skipping any interactions where the coding {is
unclear, After going throuéh the tfansc;iptg, coding where

possible, the researcher may go back and consult the detailed

sub~category descriptions (on page 182) for the interactions:

" that are questionable.

2) GATEGORY DESCRIPTIONS .

’ +
A brief description of the meta-categories follows:

. ¢
' The IPA categories are of two general types: Those related

§
.specifically to the task (categories B and C) and those dealing

with socio-emotional interactions that may or may ﬁot be task-
related (categories A and D).

wd,

The later consists of both .positive aocio-egotional
interactions (category A) and negative soclo-emotional
interactions (category D). ‘ .

Category A consists o} pasitive socio-emotional interactions
such as statements thaﬁ are supportiy;, friendly; cOnsiliatbry,

that are meant to release tension, that reflect happiness upon

176
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achieving goals, and express agreement that may be task-related,
as 1in agreement concerning certain information. Examples would

be “"excellent”, "good”, "okay", "yes”, "alright", “boy that was

. WY
close”, . br

¢

--->Please do nk conffuse "okay now" or "okay“ when 1t 1s
used as a figure of s;;ech with a statement of agreement. This
should be clear in the transcripts as when these terms are used
as figures of speech they are followed by other statements)nff%r
instance "okay forward 15".

Category B expresses task-related opinionms, sugg?stions, and
information. Giving opinions may be a statement like "it“s too
ldhg", ‘giving‘ a ;uggestion may be "go forwifd 15", and giving
information may be "it was 15". :

Category C in a sense is thé opposite of B in that it refers
to questions that may org may no; lead into interactions
categorized as B. The following is included under C: Asks for
information, asks for opinion, and aﬁks for 'suggestion. The
coding ¥or this area is quite easy as the 1nteract?ons usually
' a;e in the form of a.question punctuated by a question mark.

Category 6 pertains to the negative socio-emotional
interactions. This category 1s comprised of disagrees, shows
tension, and seems unfriendly. In the text, ghese may be
indicated by an exclamation mark. As in category A, disagrees

may refer to task-related interactions although it is included as

a degative° socio-emotional interaction. Exampies are “oops”,

indicating tedpion;‘ no", indicating disagreement; and ;you

. aummy“, indicating unfriendliness. '
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3) LIST.QEibFTEN ENCOUNTERED EXPRESSIONS -

\

The students in this study were required to produce a
picture in the computer prdgramming language LOGO. The following

is a 1ist of 10OGO commands that you may encounter in the

178

transcripts. Most of these will be printed in capital - lettera.

The abreviation of each where applicable, is in parentheses.
backward {BK}
CIRCLEL ..
CIRCLER.
clearscreen {Cé}
forward {FDl ’ / B 4

nideturtle_{HT} .

home . ' St

left {LT} . , " ..
pendown’{Pbl ‘ - "/’iJ{‘ BRI S
,penerase {PE} . . t . . -
penup {PU} | o ) o
pol - ‘

.‘1tepeat -{FD - RT -],

right {RT} ‘

-‘bhewtu;tle,{ST}. : .
‘#;plitscreen
textacreen : T <

You wmay also encounter words like ”retu:n“,v “space” and

‘ '>variou& numbers dealing with the length of linea, apaces, and the

. 8ize of-ciécles. Phrases 1ike "Not enough inputa to..." and. 1

'“don’t know how to... " refer to the computer”s neannvof telling

ki
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*

the students that what they have inputed to the computer is not
correct according to the LOGO progfamming language.

The first task that the students were required to program

/
L]

consisted of a picture of a-truck, the second of a snowman.

Included ‘in the second was also a Christmas tree and a fork.

4) EXAMPLES OF CATEGORY CODING

The following lists some (typical and'atypical) interactions
followed by the letter representing “the category which 1is
: .

appropriate. Where needed an explanation is also provided.

who cares ’ D : 1ndicat;s tension
let“s do .;. . B i suggestion

ya ‘ A indicates agreement e
1 fogééé‘ghgt““w”"BA' - i”hgﬂam“" *  information éi;egmw
oﬁ boy! ‘ D indicates dismay
Henry! '.Dox' _‘ ' indicates dismay
Fﬂ t)ﬁ o : . informat@bn given
where”s the K? "C ' ' asks for information
too big B givss opinion

" space ‘ B . | giveé information
ya circle ] A | - * 1nd1catés agteément N

wait a minute * B -"gives a suggestivn Coo-

" alright A A . \1ddicates agreement
doéﬂ‘ R :: B - 3.‘ Egives Information"
oopy!/(l ‘ D :;ﬁ : . e indigates diémay §
it,do;su't matter B ' S7i:? gives opinion ;

.J‘
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o LS
Lo ' oh my God!

yéu dummy

are you crazy

' oh shoot!
. }
sSOrry
7I
! excuég me .
trué’,me

gee

.
< [}
see!
e
.
0
©
.
e & e+t e e e ot e e e e = e g =?
*+
.
N
-
.
v
.
. .
L3 . ' v
* e
[
t
| !
.
‘
] )
" o
.
e
’
.
. .
N g

. 7 .
~
3
LR
N s
.
o 1
3 . .
. ] \
.
.
f 1
' .
- 4
4 '
. . ) - . t
- w
’ ' ‘l. _YY‘
, - . a

»

. ) 180
. | | -
B ’ . gives information
D _ - : indicates dismay Lo
D ' " deflates other”s status
D, indicates gntagoﬁism
. . . * .
D . indicates dismay or temsion - \
- P
A ’ consiliatory statement .
A o ' asking pardon . S
A . _' tension release
B o (; glves a suggestion
D' indicates tension ™
[s] ! ". '
\ ’ J .
N ' o
. - 1 <
‘g'ﬂ
‘ 4 i
] }
. , ‘1 a ,
A é:;" .
- v 4 c'. - ,"‘!‘1
'. ‘ " N .!."‘.’ ) * ﬁq?
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.3 €) QUESTIONS 3 D) NEGATIVE SOCIO-EMOTIONAL

Group CAL - \ .
»> ’

. . t\ ‘-
5) .INSTRUCTIONS TO CODERS : : .
\ . : i

\
.

Please code every line except those within these, symbols <,

~ - a

as the interaction delineatdd by these symbols was produced,‘by . R

the experimenter,

.
Please mark an A, B, C, or D after each utterance according .
, . < . . ‘ : C v 7\
to the category which you think is most appropriate. . : .
. a
SUMMARY OF INSTRUCTIONS N
q
. 1) TASK _GR SOCIO-EMOTIONAL
’ . . a »
t . i .
[
2) TASK o ‘ ) . 2) SOCIO~EMOTIONAL ’ -

-

3 .B) STATEMENTS 3 A) POSITIVE SOCIO-EMOTIONAL

»

- bmma
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. . ’ < s .
6) DESCRIPTIONS' OF THE IPA CATEGORIES ' - , e
< - .

-

* INTRODUCTION o D S W

3 -

The following describes the foui Baies (19§0) IPA categories
lettered A through D. Sub—catpgoriéq aré numbered 1 through 12.

.Within each sub-category sub-sub~categories are 1indicated by

H ’
lower case letters and specific instances of verbal behavior

t

falling (;1th1n, each’ subcategory are marked by Roman Numerals
&

followed by exampleﬁ;.dithin quotation‘marks‘qhere appropriate.

A. POSITIVE SOCIAL EMOTIONKL INTER

b

(3 .

.a

¥) SEEMS FRIENDLY; SHOWS SOLIDARITY, RAISES OTHER"S STATUS,

' _ REWARDS ' e ’

a) Initial anq responsive acts’ of active solidarity and
affection, includes:

- 1) saying hello or other friendly greeting, extending an

invitation to participate in the group, or any verbal .

[l

symbol of solidarity and acceptance,
"que and help us solve this problem.”
11) the recipient”s coun'teraction sucﬁ as aécepting an
offer, thanﬁing the other or saying g;odbie,
. "Alright, I°11 help ygﬁ with the problem.” - .
i 11{) any indicag}on éf good will towards the other, , | -

"You“re always good at this type of problem.” | \

L

iv) a friendly comment to "break the ice”,
"You look well today." S g
~  v) a comment indicating hospitality or comaradary,

""We always work well together.”

N .

A . »
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vi) the expressipn of sympathy, ’ ' a
- - "I can see!how you feel.” ) oL

vii) indication that a relation’sl{ip is developing at a more

‘:\,A ..“ ' 1ntim'at“€\”1eve1 (e.g., the u;e of first names, the use
' of we when not used previously), )
, " "We’ll solve this s"oo!ﬁl"' - ’ .
' viii) indication that, the 'speakexj cénﬁdes or .1dentifies
¢ B with another, . } '
) . Coe ;:an understand how that could happen." ) $
. ’ 1,x). forming an allience with the other, ' .
_ \ Con “We can do it together:"' ,
P ‘ x)  any i:n—dyiaca“t?b"n that the s'pe'aker is attracted to the oth;r, S
"You're my favorite partmer.” *
‘b Ini_tial and’re;pons‘ive status-raising acts; the épeaker has
. the Spgcifyic aim of raising or enhanaiqg the other“s status. '
‘ This inc‘lud'es: '
i)) prdaising, rewardiﬁg, boosting the Pother, giving approwllal )
. . or 'encouragen{xent\hz» ’ o E
. ;'That's fine,™; "You’.ve done a good job,”; "Swell”
11) 'complimenting, con\g‘ratulating, showing approval of the- '
] ‘ c other, giving credii: to other, showing enthusiasm for
-, o ’ views of; other, applauding or cheering h‘im/he:j’,
) ~ "I think that "is a verg} good idea.” . . ' N
1i1) expressions of gratithde o,r‘ appreciation, ;dmiragion,
respect, or revé;ence, i .
» K ‘ "Thank you for helping me debug this program.”
VN iv) emulation by the spe:;ker of soth'ers, ‘

"I“11 try it your way next time.”
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[
‘'volunteers, .assumes a duty on behalf of the groups or. a

- member of the group. This includes: !

W

» & ‘ ‘ .
c)\‘ Behavior in which the speaker offers assistance to the other,

184 -

1}‘ sharing or distributing something, invitations to.patticipaté

I

{n rewag@, o »
"You can- have a turn now."

11) trading or loaning something, _ ' ¥

"I“11 let you use the manual now."

t

111). altruistic, generous, or self—sggrificiﬂg attitude,
"I711 type in the long part.” N k
‘:1v) ‘;iving a gift, '
“Your can have t?is liét.“
v) defending of or advancing the interests of another ﬁy
speakét, a
"I think his ideas are qﬁiie interesting."” .
vi) giving support, eﬁcpuragement, sympathy,
"Your.doing fine."
vii) attempts to calm the gyﬂer_or gratifying-heeds of any
kind, oo ]
LH"Don‘g worry, you®ll be gblé to do it."
viii) :ttitude of nutturance,ﬂbenevolence, or charity,

"I711 give you the help you need."

. d) Interaction occuring after or during conflict situations. The

following are included: ‘ \

1) urging of pacification, -- Y,

"Let”s calm down and get back to work.”

A
L3

the’

3
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- . “ii)' speaker urges unity or»harnony, agréement, cooperation.

S . " ..mutual obligation ~or ' expresses the® values of
' solidarity, ° o o e . ‘.
A "Let”s work together to get the job dbne.” ¢

111) suggestion of compromise,
- . ", "L think that I711 help you with that part if you help

. " me with this." . ' . °

. , + 0
&\J” . .
'a .e, - t

2) DRAMATIZES, SHOWS: TENSION RELEASE, JOKES, LAUGHS, SHOWS

SATISFACTION o

{ " i ‘ . - ’ ' oo -

a
’

a) Spontaneous indications of relief; including the following: o

e i) expressions ofrfeeling'better after a period of tension,

4 -
.8

satisfaction gratification, enjoyment, relish, zest, enthusiasm,

-~

pleasure, delight, joy, happiness.=
. "I“m glad that we finally resolved our differences.

11) positive responses to a compliment,

"Thank you.very much for saying that.”
i r

a%

111) indication that the speaker 1s thrilled, elated, euphoric,
"That”s wonderfull!!!" )
| : . -
b) Joking; includes: '

7 1) 'friendly joﬁes, trying to amuse or entertain, any

L4

frivolous, humorous remark;

(Context dependent)

-

. i1) clowniné and kidding the other in a friendly fashion, ‘ ,
"Joe always-types the “o” instead of the “p~."
@ :
111) active horseplay as long as is not perceived as aggressive,

- R

k (Context dependent) !
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¢) Laughing; tncludes:
; ™ : ) .
1) positive responses to joking such as laughing,

4
¥
L=}

"ha, ha that éertainly is funny.”
. ’

. ' ~»
3) AGREES, SHOWS PASSIVE ACCEPTANCE, UNDERSTANDS, CONCURS,
: COMPLIES Lo

?

a) Speéker is perceived as m&g;st, humble, respectful, and

. 4
unasaertivaﬁ

*

"1°11 do what you tell me to.” = ) .
b) Speaker appears to have come §p! some decision or adopt a ‘plan

. /
of action, >
"Yes, that”s what f’ll do." : T .

& }
¢) 1> Speaker agrees to a course of action,

"Let”s do that.”
1i) Speaker complies with a'request or suggestion,

"Okay, 1°11 do that.” - , . ' '
111) carrying out something agreed upon by the group;

* "Yes, I’m copying that.” '

' iv) ylelding, oﬁeying, o: f&ilowing a request, - ,
1711 do what you*;ay." : ‘ b . .
d) giving apecific signs of attention to what the othér- 151
aéying, shouing‘comprehension, or insight, :
"1 see.” "SPre, now I get it."
e¢) admitting an error or oversight, br asking the other”s
! .

pardon,

"It wag my fault, I°m sorry.”

0

186
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PO ve -

4
- /
f 1) speaker accepts someone as he/she is regardless of their
.. ) o 4 h
performance on the task,
"Don“t worry about not being able to finish the drawing."

- 11) forgives, -or pardons others from‘blame.

-

"Don“t worry ﬁbout it, we can fix {t."
h) speaker 1s ‘submissive, pliant, meek, in response to

aggression direcged toward him/her,

program.”

"I won“t do it again.”

B. STATEMENTS

-

4) GIVES SUGGESTION, DIRECTION, IMPLYING AUTONOMY POR OTHER

. 4
a) .The process of cooperative action including all acts

' suggesting concrete ways of attaining a desired goa}, such

-
odifying a solution, and
/

as proposing a solution,
indicating where to start towards a solution,

"We should start there Pnd ork up till we finish."

b 1) Speékér proposes or suggests how the situation is té be*
'defined, the purpose And nature of the roles to be taken,
glves instructions or/makes proposals about t&e task showing
where, when, how, 3ﬁy, something 1is to'be gode, ] -

"Consider for s éﬁéent what would happen if..."

11) direct attempfs to guide others regardidg some activity,
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»

-

. 1113 the speaker, as a recognized leader, requests otyefs'
. to do thipgs as part of the routine mechanips of group
manaéement,
“Kéven, can you write down the commands?{
g » iv) the speaker assigns tasks.or roles, .
. ) “Susan can type in the commands.” .
v) thetdelegetion of authority or initiative,
"Dave you be in charge of checking for mistakes."
. vi) simple requests, -

”

“Would you hand me that sheet of paper.”

5) GIVES OPINION, EVALUATION, ANALYSIS, EXPRESSES FEELING, WISH

a~‘1) statement of a hypothesis or expréssion of undetstandiugi
resulting from inferential and evaluative processes,.

3 "1 think that;ovefall it will look quite good.“

i1) any expreasién of desire, want, 1liking, wishing, or

hoping, any expression of poizcy, intention, or guiding
principles, or- law referring to the future yet "

) 4

| unimplemented at present,

1 wish we could fix it so that...” sl
‘ ' 111) any expresglon of ambition or aspiration, i
- — "I hope tﬁ an expert at programming after this course."

b) any evaluatiﬁ@ of the speaker’s own‘previous actions,
"I think that 1 could have done a better job on that.”

.t. 'f\ q%f the speaker attempts by c)1nference or reasoning, in an
' ) objective way, to understand, diagnose or interpret the
™ other, his motivation or activity,

"I think that I know why you did that.”
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3

d) statemerts about the nature of the environment facing the

n

group as a whole, which ar% essentially inferential,

h}pothetical, a matter of opinion or plausible

interpretation, not immediately observable,

"Well, 1let’s see. Two times the square root of this second term

1s..."
. \

\ : “

6) GIVES INFORMATION, ORIENTATION, REPEATS, CLARIFIES, CONFIRMS
a 1) speaker focuses the attention of others on communication to

follow,. (e.g., calling other”s name, mentioning problem to-

be-discussed),

"Well, let”s review what we have to da." " &
11) any looking back on a past activity of the group,
"Tgat’s how we did it yesterda;." ) B
' iiis'the speaker reports without inference some past
thougﬁ;, feeling, action, or exgerience of his/her o;n,‘ \ -

either sﬁontaneously or in response to questions,

"Yesterday I was sure we couldn”t do it.”

[EN—

e v . ’ §

¢) the speaker repeats, or clarifies something said previously
without resorting to 1nfé§gnce or interpretation beyo&d that
originally given, ' ' ' _—
"In sum, we must combine all the parts.”
-d) statements of fact about the nature of the outer situation

‘' faecing the group which are essentially objective,

df./

straightforward, non-inferential, non-emoiionally toned,

N

descriptive observations of empirical generalizations which

are recoénized as generally established or easiiy confirmed

a *

L//”\ by observation, ' ; a
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“We just ;have 30 minutes left.” ',.,” .

. - ¥
C. QUESTIONS -~

(3

7) ASKS FOR  INFORMATION, £ ORIENTATION, REPETITION: .- AND

v . CONFIRMATION - . o
\ J , ~.' 4 1

. a 1) speaker indicates lack of knowledge mnéeded for some course
’ v ,
of action, }

“Can you givé me more information about the stéT' .

©11) pﬁzzelment or bewildefment on the part of the speaker,

“""What exactly do you mean by that?" .

A v

b 1) Direct questions requiring. the giving of a factual ;athér

"
"y

- than an inferential,ﬁnswer,
."“How long is that line?" -

i. \  11) indefinite expression of a lack of knowledge, )

LIt
"I don“t know about this."” “/

8) ASKS FOR OPMION, EVALUATION, ANALYSIS, EXPRESSION OF/O

FEELING

4

a) Open-ended, non-directive leads and questions exploring the

Al

other”s feelingg, values, intentions, and 1uc11nations,

Generally this encourages statemedts or reactjons withoug
J \ .

limiting “the naturé’ of the response, except in a very

’

general way,
"Well, how do you feel today."”
§ 1) the speaker produces questions, statements, or responses

f ‘which serve an 1nte£pretatiqn, hypothesis, diagnosis, or

/ further analysis of some idea from another’ person, his

1
i
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-~

- y
/
/

definition of the  situation or opinion’ on some topic in

L)

¢

an objective manner,- \ /

! .
/

. "What do you think will happen if we move this over there?"

11) the speaker may wish. to get the otbef%s interpretation .
or oﬁiniop as Qn aid where ghere,ié no known aqe;er
and only conjecture is éossibleyl . !

"How long do you suppose it wil}ﬂbé?" .

/ 3+
, /

. e
9) ASKS FOR SUGGESTION, DIRECTION, POSSLBLE WAYS OF ACTION -
- , &
a) includes all questions or requests, explicit or implicit, for
suggestions as to how action shai1 proceed through the

utitization or concretg ways and means to goals,

. , ’ . \ .
"I wonder what we cap/do about this?"

-

L]

D. NEGATIVE SOCIAL EMOTIONAL INTERACTIONS

10) DISAGREES, SHOWS/PASSIVE REJECTIdN, FORMALITY, WITHHOLDS

. - RESOURCES. . =
' o # ~ ;

a) The speaker/displays an attitude which the observer conqihers

M »

" over=-cool, frigid, inexpansive, unresponsive to a situation

where an emotional response is expected including:

v

i) - passive forms of rejection, such as rémaining silent or

v

uncommunicafive }h tge face of overfures of ‘another, Lt
"How would yp; do that Jim? - oo
(no response by Jim)
11) any péésiv; withholding-of'friendsyip,
(Context dep;udent) ¢ . *

L]
111) any indication that the speaker is detached, isolated,

-
.
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disinterested, impersonal, aloof, f&rmal, dqsant, unghcial,

Vo reserved, unapproachable, or excluéivé,

L
)

"I think that we should work on this indepen&;nly.f

| =) working at somgthing other than the prgblem with'whtch
the'gr;up is concerhned, '

’ "1”11 be rézaing,while youasolve the problem.” . . .

'v) speaking or paying attention to outsiders, sdcb as T

. observers, . ' E ¢ L
' to observer, "Why are you writing every tpi?é down?" '
b) speaker appears go be skeptical, or cautious aboﬁt“accepting' ’
a proﬁosal,khesitant, critical, suspicious, or unttu;iful, .
"I don“t know about doing it fhat way.,"
c 1) speaker mildly( disagrees, digbellef, astonishment: . ’ ) »
' > amazement, or incredulity regarding reports; observations or
interpreiations of éthersl - ' , .
‘“I don“t see how you cohld‘;ave made it thatawaf."
- ii) speaker amends or corrécts anoth;r's description of a ° %
situation, his/her interpretation or diagnosis, or .
-
. contradicts something the other has:said, . |
,. "I think that what you wrote is wrong, it should be this way."
d1i) apegker withholds resources, ‘ R .
- ' "I°11 keep all the copies myself." °
1%) p;ssesgive or secretive attitude on the patthof}thé‘speaker,_ )
- ”{\yonft let ;ou seelit now." . :‘ - o ‘vy )
: .111) spegﬁir ;efuses t; let another participate in an aétivifya o .
"You can”t do the typing Jim.” : )
. . ‘ . . . o
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. ] - ) ; ‘. _ C e \
; | . " 11) sHows TENSION':.AS.'{(S FOR HELP, wlmgsid's oulr.os THE-FIELD .
- 4 . . R ? T ’
a) Diffuse tension; ', includes any 1nd1cation of impatisnce on t.he .
‘ patt of the speaker, " ) _ ‘ﬂ. ' .
AR ) "Huﬁ'y up!™ . - ': Lot ‘ . - i .
. ~b) Di.ffuse anxiety; includer’ ) ", o i °
: . T . ). speaker appearing to be startled, ald'r:\ed' dlsmayed -
~ e s ,.‘ concerned or ihas)misg:lirings about something he/ghe has
o ' ldone‘ or in_t:ends’-t; do, ’ . .
' "I canlt belleve that”s the- way that I did that!"
J “11)" any ver:b&l expressions ,of"fear,' ’abprehegpsion;’o\r‘pani_c.
S “Oh no we have to be finist;éd b}f #xe"o"clock.” f
| ° *111) _any ;lndication. t.hatf.h. the speaker does not want to
. : o 'preceed becq‘us"e ‘of° fear ot; fpilure, - Lo
\ oo . “We shouldn”t go on sinc?'we probably can”t finish,”
. : iv) 'speakver’s ‘ft;-i:ens'e fear of "blém;, or’ of provoking .
_. oppositiop. .o;: hostility,_ - - L' i e O
A "It§ ndt my fault that the program bombed."’
S c) .Shame and guilt ‘Includes. et . L ‘
ce L | 1) admission of’ 1gnqrapce or 1ncapac1ty, ’
I . ' "1 ju.st' db‘h,t l’;now enough pbout ‘pr;grae;nming in- L-OGO " a
‘ 11) adnigsion of unﬁaimess to another, L g -
' ‘ "I guess that.nyou should hsve had another tum. '.
‘L S 11;) blamming opeself . " - y
| \ - © , "1 pushed the‘wton‘g 'button;" o S ‘ ) A A -
L" S ) . ) ‘ “"1\’1)_ self-critxcai, depieciat{ng, " sscausing,, 'condAcming,
5 "'_ - ) R :humiliﬂating,—"or self-convicting, y T o '
AY . . "I will never be able so'"'get.' it to run.” ) '.
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L ) ‘ d) Prustration; iqnluies:“ ]
. { 13 apeg}er indicates that an eafort ?as failed resulting in .
- . girustration, g ‘
’ . "Affer two hours it stiil doesn”t work!"s
P :d- . . 11) speaker indicates being depsived in some ;Ay,
< ' . " . C , s ' . ™ ‘
~ "1 didn“t have all the information.l
L ' 111) unhappiness and discouragment on the part of the
2 > ”: N . : spe;kér, ’ ‘
. - . vI'm just fed up!" ' A ’
» .“ é) Asking for ﬁelp, permission; including: ~ )
i) Qp;aker’suemotion;i.rghuesﬁs'for permission or help,
fﬁ; ' "Come on,’let mgﬂdo iet!”
' : i1) speéker ‘places r?ssonsiblity for his/ﬁet ptoﬁiems on
6thérs, ’ : '_ ¥
‘ 4" ] : "It’s;ﬁjqﬁt fault, you should have told me that”s the
A T, ° w}ong,butfﬁn.“ , oo ' d
. R '<, e 114)° §peaker fldtters,'ﬁor attempé% to appease lanother
. . ; through i{nsincere means, ,‘J | . .
. . . “I’m sure that you're the best."’ . ’
2 iv) speaker insincerﬁly-abases himself/heréglf‘ to obtai;
' ST . some ends,\‘ ~ ’ ’
, Cf( ‘“Qéll you:cin do that - so much better than me, 8o you’d .
( ‘wi \ s . .betté?'ﬂbilt.* o
— ;/” §' Yf spéaker . attempts - to ghame another into some kind of ‘
“» P o ’ desir?d,beha?iOtvby acting'}p if 1nj?red, or puf upon, '
"' . - ;I ;luays hgve_to,do“these things; yéu never do."” |
o NN 1 ‘speaker pleads, or begs’another’}or a favour,

. vi)

“Please, do this for me.”
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s \
vii) any attempt to arouse sympathy through the telling of

-

misfortune,’and hardship, & ,
, ~ ¢ “My: hand hurts so much T- can hardly type."
viii) any manifestation of'a craving for attention, . ¢ R

' "1 want to give the teacher the finished copy."” ..
- ’ f) Withdrawl out of éﬁe field; iocludes: ) K
¢ ‘ 1). speaker indicating tﬁat he/she is psychologically
ial ' i withdrawn from the«ptéglem at han&,

"I can”t- think about this right now."

‘11) overt withdrawl from the group, such as resigning,

By . )
"You finish it, I don“t want to." R
\ . 2

: 12’)/ Sﬂ0W§ ANTAGONISM, DEFLATES OTHER“S STATUS, DEFENDS OR ‘ TN
p o ASSERTS SELF = -

-

a) Autocratic control; includes: .

i) attempts to. control. or regulate in an autocratic manmer, \,

- v ‘/ - ”
“"You“re going to do it my way!

_— 3 11) the ;rbitrary assignment of a role,

“Tom, yoéu only write down the commands.”

5]
v

1i11) defining or restricting the poyets of another,

"Come here, you must stay rightﬂheke!" .

~ v

iv) hpéaker\ls overbearing or dbgmatis, inconsiderate or

~

g w servere, . . T B .

L 4

S “You must do this!” ; ' . . ‘

a ]

v) afbitrary attempts to lay down principles of"condqct,

.- . <\ atendérds, or laws,

"You can’t go until this is finished.”

i ) L}
vi) a?bitrary E}teqpts to settle an gcfuggpt, to ‘give a

L4 .

. .« - -
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T decision, to force, éombel, «coerce, subdue, subject,
‘master, dominate, .

"1”11 decide who 1s right.” -

N

~ \gif) the sp%aker prohibits the other from doing something,
represses tlie otﬁet,'prescribes some activity,

"You have to do this.”

, 8

b) Autonomy; includes:

Il

1) speaker is noncompliant, unqiiling, ignores directions .or
LAY .requests;

"I'won“t do it that way!™

€

11) speaker is negativistic, stubborn, resistant, or sulk&,

) ) "I’llﬁﬁﬁf; dd i¢ the way that I want!™

¢

111) also carping, hdxping, griping, mnagging, . badgering,
harassing, annoying, perturbing, distutﬁlng, or
e pestgring‘another,

"Come on, do it thig‘way.5
. Y
vi) speaker is disrespectful, discourteous, impudent, bold,

sausy, 4f11ppant,.uqashamed, or unrepentant when justly

[

accused,

o
-

"We all saw you do it, Dave.” .
. “

Q

“1 don“t care, I can do what I want."”

c) Status deflating; tncludes:

1) conspicuous attempts to override another in conversation,

interrupting  another, interfering with °~ his/her

» s ¢

lpeaking, gratuitously finishing off sentences for

e . him/her when the other does not want help,

(Context dependent)

T e +

\

N e e e

196 .
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ii) any implication of inferiority or incompetence on the
part of th; other, such as belit;ling, ridiculing,
) minimiziné the other, or making fun of him/her,
"Yéu\were never good at this.” ”
111) speaker beiﬁg maliciously aétcaatic, satiriéal,
“ironical, |
o ! "So you thought you could solv; the problem eh.”
‘ iv) téasing,’ tauhtéﬁg, Seckling, gloating, jeering,’
o scoffing, mocking, sneering, ba1£ing, 6: provoking
another t6 say something indiscreet or damaging,
"1 finisheq before yeu!"

v) damning another, finding fault with him/her, complaining,q

criticizing another,

A

""It“s so hard working with you." \
vi) making charges against another, blaming -him/her,
(//, prosecuting, 111-treating or browbeating,
- “I know that Jim is the onE who ruined it.” - . /,'~;
0 ' vii) any act of gdagip, any libel, slander, smirching of
-another”s character, demeaning him/her,  informing
against him/her; exposing himfgz;, or 9naetmining
‘his/her position, or discrediting hi@/her, ' T
. "1 bheard he ;as just.as bad at the‘last session."”
. '+ wviii) tricking, hoaxing or humiliating snother,
’ "You just can”t get anything right.”
ix) any tndication that the actor 1is indignant, offended,
insulted, affronted, . -

"I’velalways had my programs run, until now.”

e
. a .
Py ¢
2 P
3
¥ . " f
' s
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o x) pﬁmposity, self-importance, self-righteousnes, self-

¢ ¥

satisfaction, or smogness,
"1°m the one who made all the right decisions.”
' 4

xi)' pride, vanity, arrogance,, snobbish, self:conceitedness,

presumptuousness, or condescention,

! "You didn“t do it as well as I did.”
d) Status defending; includes: ’ ' L o,
1) speaker saying something that would indicate that he/sh%
: | has a chip on their shoulder, ‘ PR
- , "It didn”t work because of your meddling."
ii) refusal to adm{t‘guilt,'1nferioriti’or weakness,
"Well do;'t blame it on me." -,
e) Status seeking; includes: : . ‘
1) spectacular or conspicuous statements,
(Context dependent) .’
i1) attempts to excite, amaze, fascinate, entertain, shock?
intrigue, ér amuse another as aemeans-of réiéing one’s
own status, . ) .
(éontéxt depend;nt) a /
111)% speaker showing fo, seeking applause, plaxing the
/ . . . | clown, ' - - .
(Context dependené) \
1v)lapp1auding; or advertising one”s self, B
.\ ,"I'm the best one to d; that."
. ' _v) speaker tries to outdo another, L
"1 can do that better that you,"” ‘
N -
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9

£) Diffuse aggfession; ‘tncludes:
1) speaﬁer is aggressive, or.quarrelsome,'
: (Context dependent) l

. i1) speaker shows annoyance, irritation, anger,, or temper
' tan£rum, ' .

i C"T’m reallg fed up." - g

) i1i11) any indication of intoierance, or malevolehce,
. ‘ "I won“t put up with this."' t

iv) any indication of crueify, Vendictivénesé,‘br refaliation,
, : "I'li do‘the'sqme'thing to you'uhen I have a chance.”
v) when speaker indicates envy, agariée,'or attempts té.;ake
some;hingﬂauay from another,

"I wish that I had a color monitor." ‘

) . N
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Appendix D: Jnter-coder Reliability Coefficients for the IPA
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Categories and Final Score
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Inter-coder Correlation Cogﬁficients Across Tasks

Positive Social
Negative Social .
Ansvers

Questions .

Final Score

»

.935
.945

.995

.960

917

S

Table 1

~
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s
e
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' .o Table 2
. Inter~coder (Eortela,tion Coefficients for Task One
J " i
-~ ‘ -
Positive Social  .938 . ~ ” .
- . , 3 |
Negative Social .960 - ’ : "
Answers .999
Questions .968
Final Score . .978 N .
‘ — -
‘, ‘ ) N
. ’ . -
) . - . -~
- - . )
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Group CAL

b

Inter-coder Correlation Coefficients for Task Two

v

Positi&é Social
Négative Social
Answers
Que;tiong

Final Score

.924

.909

‘e 971

.869

.797

.Table 3
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1 ’ N
. ! - -TaPle 1
- " Raw Data for Male Groups for Task One .
¢ ¢
' '
1 to. - %
- ‘ r R GROUPS ‘ |
‘ v
P , NN MMZ M3 MMA MNS  MMG  MM7  MMS MM9  MM1O
Proceiss Data ° 4 . 5 .

turns at keyboard 41 20. 56 57 46 12 13 .34 24 66

*
°

o;u}ns, writing_bp N ' . ' ‘ e
) . » paper 00 00 09 00 90 00 o0 00 -00 .00
I .aiﬁhlating turtle . t. o , . ) .
i , movements »217 02 41 18 32 14 14 12 - 08 14
~ monopolizing . . o . . ,
e, .+ equipment 00 03 00 00 00 00 00 00 00 01

- b

removing self“\
) from group V'

* » -Interaction Dpti\ .

, *_ statements -

-

questions,

4. . " number of
interactiogs

~ "+ Product data

oot -

P

“no. of commands
/ "

fiﬁnl-lco%é

3

00°
/

L}

246

number of minutes ‘45

‘124

00

' 31.0 09.0 28.0
109 - 394
e,
17
109

057.5 100.0

~ 00 00

289
44 ‘34
080

095.0 087.5 100.0 100.0°100.0 097.5 097.5 057.5 °

081

00

00

00

263+ 300 308 -
28 0 12 13
095 ' 069 -039

100

291

21 ~

089

00

242

14

067

36.0 17.5 . 24.0. 15.0 30.0 08.0

L)

. 4
139

06

positive .socidl 28.0 14.5 23.5 33.5 ‘@f.5 40.0 51.5 30.5 44.0 34.0
fﬁekgtive social 27.0 14.0 39.0 55;0 34.5 37.5% 53.0 33.5 24.5 39.0

152.5 07445 205.5 151.5°'182.0 184.5 181.0 136.0 162.5 143.0

31.0

273

40,

\



> Table 2

- 4

Raw Data for Female'Groups on Task One'-

GROUPS- .

»

FFl FF2 FF3 FF4 FFS FF6 FF7 FF8 FF9- FFI0

- -

Process Data

turns at keyboard 15 54 60 70 68 38 39 20 © 26 45

turns writing on

paper 0 00 00 OL 00 00 00 00- 00 00

simulating turtle ' ‘

movements' 07 01 16 - 36 20 14 15 05 16 27
monopolizing \ . -
equipment ° 00 00 00 00, 00' 00 00 00 - 00 00

removing self - {
from group , - 00 Q0, 00 - OO 00 00 00 80 00 00

Interaction Data . : - v -
positive socfal 25.0 3310 33.0 20.5 44.5 51.5' 18.0 34.0° 450 35.5
negative social 33.5 19.5 29.0 38.5 57.0—20.0 30.5 18.0 44.0 36.0
1 . statements™ | 111.0 160.0 213.5 233.0 133.0 194.5 225.5 192.5 237.0 193.5
" Qquestions 22.5 2800 56.0 28.0 18.5 14.0 34,0 .34.5 34.5 £8.0

S number of - ‘ : .
\\lnteraqtions 204 300 348 330 259 294 330 "300 375 298

‘- &
Product data

number of minutes 15 36 31 41 44 © 34 22 17 19 29 !
no. of commands 114 139, 151 116 160 169 076, 079 . 113 109
\ | fipal score . ~--097.0 072.5 092.5 047.5 095.0 100.0 100.0 092.5 097:5 095.0

4 * 2 . 4
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‘rTab1‘e'3_ - B

Raw;batg for Mixed Groups on Task One "4
:ﬂ) ~ -

F 4
v

u . . 1

GROUPS

MFl MF2 MF3 MF4 MF5- MF6 MF7 MF8 MF9 MF10

Process Data - N .

. turns at keyboard 31 33 68 69 77 32 29. 29 38 20

turns writihg on ’ o '
paper ' 00 10 00 00 00 00 00 00 00 . 00
similating turtle . o
{movements 11 00 34 41 42 - 08 .- 11 04 04 - 08
monopolizing . oL '
equipment - 00 00. 00 00 00 “s00 00 00 00 , 00

removing self.
from group ' 00 0l 60. 00 00 . OO 00 00 00 00

Interaction ﬁata .

4

positive social 33.5 12,5 40.0 ==—= 49;0 25.0 .20;0 16.5 15.0%39.5 °

‘négative social  13.0 26.5 56.5. ----::53.0 32,0 30.5 43.0 14.5 37.5
statements 123.5 192.5 218.0 -=-== 212.0 120.0 140.0 112.0 182.5 234.0

. questioms . 25.0 18.5 1.5 - 20.5 085 .5 20.5 15.0 37.5°
number of - * : ‘ , -
fnteractions 201 247 342 --- 351 193° 223 218 , 234 340
Product data - d

nqiber 6f minutes 19 30 38 39 45 25 15 22 31 14

~

no. of commands 064 083 169 129 119 110 073 098 132, 078

final score 097.5 090.0 090.0 040.5 097.5 100,0 097.5 097.5 100.0 100.0

* = missing data - ’ ‘ : 'fﬁ

. ‘ : : s oo , )
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N L4
.- final score

Group;CAL

.Table &

211

- iRaw Data ;or Male Groups on Task fwo
» ’ ’ * GROUPS”
’ - MMl MM2. MM3  MM4  HMS  MM6  MM7  MME  MMO  HMIO
‘Prbcess"Data . . ' ’ ) ‘ )
turns at Sgyboard 47. 43%' " 69 69 66 33 40. 49° 47 ‘67,
turns writing on ‘ - . A h’ A . L
paper 01 :00 : 00 00 04 - 09 00 00. 00 00
.simulating turtle _ B .
movements . 13 03 38 ?7 42 | 09 ‘ ?0 09 - “;5’ ;0~’
' monopolizing ¢ s o ,
equipment co 00 00 00 00 . 00. 00~~ 00. 01 .. 00 - ;01 .
're;oving'self : ; . R ., to ‘\ ',’,
from group 04 10. "00 00 - 00 00 00 06".00 16
Interaction Data ' ‘ ‘ o, )
positive socia%#) 28,0 14,0 58.0 46.0 " 41,0 22.0 35.0 20.5 “46.0 19{5
negative social 49.5 10.5 35.5 33.0 43.0 26.5 22.? 24.0‘ 26.5 24.0

+ statements .110.5 03}.5:201.5 153.5 217.5 139.0 135.0 098.0 218.0 111.0
questions . 29.5 07.0J 25.0 30.0 '34.0 _23.0 20.5 25.0 -09.5 13.0
number‘of S v | - " | K
interactions ©218- 080 ?08 314 402 235 239 182 307 231
Pgoduct daéi. “ .
number of minutes 45 39 45 ° 45 45 24 31 35 27 ° 45
no. of commands 137 199 221 171 197 149 170 100 <159 209 .

080.5 083.5 097.5 043.5 095.0 092.5 095.0 095.0 100.0 090.5
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Table 5

Raw Data for FemaléJGroups on Task Two

GROUPS

FF1 FF2 . FF3  FF4 FF5 FF6 FF7 FF8 FFQ  FF10

Process Daéa
turns at keyboard 44 76 80 61 54 41 . 40 23 50 38

turns writing on

paper . . 00 A1 00 00 00 00 00 00 00 00
simulating turtle ’ . (
movements 06 01 4l 36 42 14 200 11 31 18
monopolizing ' ' : ' . .
equipment ' 00 , 00 00 00 00 00- 00 00~ 04 00
removing self . ' L . .

_ from group 00 00 00 00 00 00 00 00 00 00

Interaction Data
. positive social 26.0 43.0 24.0 15.0 40.0 20.5 24.0 37.0 38.0 23.5

- megative social 49.5 10.5 35,5 MB.0 43.0 26.5 22.5 24.0 2.5 24.0

Q , N
statements 144.0 131.5 246.5 160,0 151.5 150.5 216.0 206.5°165.5 122.5
questions 12.5 23.0 29.0 28.5 22.5 09.0 30.5 ?5.0. 18.0 12.0
: v : ) -~
- pumber of N »
interactions 241 218 345 243 267 219 300 309" 355 192
. - . . \

Product data
number of minutes 40 45 42 44 45. 36 25 23 43 25

no. of commands 150 ~ 192 260 171° 285 170 136 145 216 110

final score 087.5 081.0 080.0 085.0 092.5 092.5 087.5 090.0 073.0 066.0-

L4
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Table 6 ¢

N

Raw Data for Mixed Groups on Task' Two

GROUPS

PR © MFI' MF2 'MF3 NP4 MFS MF6 MF] MF8 MF9 MFI0

Process Data

‘turns at keyboard 31 40 82 50 73’51 3% 53 26 4l
turns writing on ‘ ) . .
. . paper 00 29 00 03 01 00 00 - 01 “ 02 00
. J .
similating turtle . - i b
movements . "11 00 19 46 38 03 11 "05 12 13
monopolizing ' . . ' N
"equipment | 00 03 00 ° 00 00 02 00 02 ° 00 00

removing self . - ;
from group Q .00 qy 00 02 03 00 o1 00 00

Interaction Data
positive social  30.0 13.0 28.5 24.5 37.0 12ﬂ5 31.0 07.5 24,0 37.5

negative social  20.5 20.0 52,0 43.0 51.0 09.0" 38.5 15.5 .16.5 32.0

stateéments 144.5 182.5 "146.0 145.0 170.5 064.5 157.5 054.0 215.0 211.5 .
questions '22.0 114.5 17.5 19.5 40.5 13.0 19.0 13.5 23.0 30.0
number of )

interactions 201 226 247 245 311 106 253 095 288 332

Product data

number of minutes 19 39 45 44 45 41 18 45 26 31
: no. of commands 064 142 252 112 -2W 210 111 162 126 147

final score 085.0 061.0 085.0 066.0 097.5 092.5 097.5 061.0 095.0 097.5

~

4 . ' V::,\
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¢

&

K Table 1

Socia}'lnteraction and Achievement Data For Male Grdups

on Task One as Coded by Coder One

© ' GROUPS »

MMI MM C MM3  MM4 MMS MM6 MM7 MM8  MMO - MM10

positive soctal .21 14 34 . 37 32 42 57 31 41 31
. negative soctal .27 13 42 56 38 39 58 34 27 40
- . . ¥
’statements&_ 158 © 075 202 146 177- 181 173 135 157 133
questions . 32 .10 23 37 18 25 15 30 08 31
final score 060 100 095 090 100 100 100 100 100 060
. - . , ¢ .
'l
P <&
. ‘ ¢
J S a N
| v
s ]
|
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Table 2°

)

Social Interaction and Achievement Data for -Female

Groups on Task One as Coded by Coder One

GROUPS

FFl FF2' FF3 FF4 FF5 FF6 FF7 FF8 FF9  FFl10
-

 positive social 26 35 37 26 - 45 58 --14 38 53 38
negative social 32 -~ 20 ‘32: 41 61 20 32 19 | 46 | 37
statements 11 158 203 225 1277 194 222 188 227 189
questiens 22 28 58 28 20 14 35 29 35 19

final  score . 095 075 095 055 100 100 100 090 100 100

] ¢
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Table 3
Social Interaction and Achievement Data for Mixéd Groups

on Task One as Coded by Coder One

GROUPS e

: MF1 MF2 MF3 - MF4 MF5 MF6 MF7 MF8 MF9 MFl0

positive social .35 Y2 42 == 53 - 30 20 16 15 42

L

- negative social 57 + 32 58 ---. 57- 32 32 4 15 - 39

statements 120 193 214 -z 203 116 138 110 . 182 230
questions 25 19 18 -~ 27 09 26 31 15 21
final score 100 095 090° 040 100 100 100 100 100/ 100
‘ . . <
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Table 4

N . é
Social Interaction and Achfevement Data for Male Groups on

f

Task Two as Coded by Coder One

GROUPS

MMl M2 MM3  MMA MMS CHM6 MM7 MMB ' MMO  MMIO

positivé social 27 14 30 51 41 21 37 22 50 20

negativé social 31 19 42 66 ‘ﬁ}' 41 & 30 33 29

-

[

statements . 117 031 199 158 216 138 129 ..098 212 107
. questions 31 07 25 35 3% 23 21 2% 10 13
final score - 071 .086 100 044 100. 095 100 100 100 086
\/
/f
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|

Table 5 ‘ ) .
o [

Sociai Interaction and Achievement‘ Data for Feqale

N Groups on Task Two as Coded by Coder One

GROUPS

3
.

FFL __FF2 FF3 FF4 FF5 FF6 FF7 - FF8 FF9 FF10

- -
-

14
LY

positive social - 30 49- 27 18 43 19 .27 . 41 43 2%

‘ negative social 51 1 .37 33 46 28 24 24 35 24
’ * 1

statements 138 120 - 241 155 146 145 210 201 155 122
questions 13 23 29 30 22 09-.-32 26 20 1%

" final séore 090 086. 085 085 095 090 090 095 066 095
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Tahle 6

[

Socfal Interaction and Achifevement Data for Mixed Groups-

on Tagk Two as Coded by Coder One

L
[

GROUPS

y b

MF1' MF2 .MF3 MF4 MF5 MF6 . MF7 MF8 MF9  MF10

positive soctal 31 13 34 27 38 14 32 . 07 -20 38

o

negative social 21 19, 52 . 45 51 09 40 15 17 3l

Cstatements 142 183 139 147 171 065 155, 055 214 21l
questions 23 25 19 20 41 13 19° 14 23. 31
final score 085 061 085 066 095 095 100 081 -095 095

L
“' ® o o
v
: N
& . ,@

ot

2
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' “Table 7 -
Social Interaction and Achievement Data for Male Groups
' 1y ° LN ' ©l ~ °
, on Task One.as Coded by Coder Two ‘
1 \ ~
. - gRoups |
a i L .
) MM1 ' MM2  MM3 ' MM4  MM5 MM6 MM7 MMB MM  MMIO

. positive social 35 15 23 ° 30 17 38 46 ' 30 41 30

e

negative social 27 | 15 33 S& 31 '3 48 33 22 38

3 9 ¢

statements. - - 147 074 209. 157 187 188 189 137 168 153[\ R

questions - 30 08 33 35 17 23 15 30 .08 3
final score - 055 100 095 085 100 100 100 095 095 055 /
o A ‘ - . "‘ . ) . .
¢ < ’ - ..ﬁ. 1
LY i . N 3 - -
. -
: ‘ ’ < -




Lo . ~ \\ . Table 8

Socisl ‘'Interaction and Achievement Data for Female

Groups on Task One as Coded by .C’o_der ‘Oqe.
9{ )
. ' : ’ -
o o GROUPS’
; - FFl FF2 FF3 FF4 FF5 FF6 FF7 .FF8 FF9 FFl0 .
» z .

,

o

positive E?éi,al 24 31 ,29 - 15 -44 57 '+ 22 30 @8 33 .

N 2 \
.. negative social 35 19 26 36 53 20 29 17 42 35
’ N ’ ' , - . s
. A8
gtatements” = 111 162 224 . 241 139 195 229 197- 247 ‘198
questions .23, 28 54 28 . 17 14 33 40 34 17 -
) final score 095 070.- 090 045 . 090 100 100 095 095 090
. . oA . & L N
w ’ © \_ 13
/ s
.-
' _— I'd
- . < . _
. % ad ‘
. . [N o L' .
ALY N A ’ )
’ 1 »
~ ; ~
* PR ® N
- eﬁ%
. ! " L. ' °
< j‘ . " o -
] _ & o
2 - ™ -
. ‘. . ,
s .3 ' 1
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. Table 9

Social Interaction and Achievement Data for Mixed Groups
on Task One as Coded by Coder One s

GROUPS

MF1 MF2 MF3 MF4 MF5 MF6 MF7 MF8 MF9 - MF10 -

s - i g - -

L}

positive social 32 13 38 -— 45 20 20 17 15 37 =

negative social 13 T 23 55 - 49 32 29 L2 14 %
statements . 127 192 222 --- 221 124 142 114 183 fzaé ,
questions 25 18 17 -- - 22 08 23 .28 15 21
final score ., 095 085 090 035 095 100 095 "095 100 100

s
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... Table 10
Social Interaction and Achievement Data for Hale‘Gfoups

A N ’

on Task Two as Coded by Coder Two

~ GROUPS

MMI  MM2  MM3  MMA MMS  MM6  MM7  MM8  mM9 b
N ' . _—

positive social 29 14 26 41 41 23 33 19 42 19~
[

negative soctal 33 28 41 77 42 38 37 33 30 2
statements . 104 028 204 149 219 140 141- 098 224 113
questions  28° 07 25 "33 % 23 20 2 o B
final score 090 081 . 095 043 095 090 090 090 100 095
d | . &
) . ‘ b
) .,
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‘ - 1]
1
d
Table 11 - .
. “ .
Social Interaction and Achievement Data for Female
LI T
Groups on Task Two as, Coded by Coder Two
' " -, ' GROUPS .

. ] . 2 .

FFL FF2 FF3 FF4 ° FF5 FF6 FF7 %8 FF)  FFIO0

-

I 4 L}
4

positive social 22 37 21 12 377 2. 21 33. 33 23

L

negative socia) 12 23 29 27 23 09 29 24 28 24

statements 150 143 252 165 157 156 222 212 176 123

questions . . 12 23 29 27 235 08 29 _ 24 16 11

final score ‘ 085 076 075 085 090 095 085 085 066 057
¥

s
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"Table 12
Social Interaction and Achievemeﬁt Data for Mixed

-

. [Groups on Task Two as Qodéd by ‘Coder Two,

L]

GROUPS ‘ - -

MF1 MFZ MF3 ' MF4  MF5 <MF6.° MF7 MF8 MF9 MFIO0

-

ositive social 29 13 23 22 36 11 30 08 28 37

negative soctal © 20 21 ° 52. -41 _ 51. ‘09 " 37 16 16 33

statements 147 182 153 143 170 064 160 053 216 212

questions 20 14 16 19 40 13 19 13 23 29
final score . 085, 061 085 066 .100 .090 095 061 095 100
: C )
v |
\
! " - :‘;



