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This study focused on social and cooperativé bebavior

in traditional science classrooms. Students in 30 junior and senior
"high school science classes were observed in teras of the axnunt of
time spent on task, or time spent concentrating on' the lesson. The ‘
-physical organization of the classroom, the instructional style of
the teacher, and the subject taught (biology, general science,
cheaistry, and earth science) were taken intdo consideration by the
observers. Helping behavior, as distinguished from social or
cooperative behavior, was most frequently observed in biology

. classrooas, predictably in laboratory work. Students apparently
interpreted the laboratory situation as legitimate for helping or
-working with each other. Helping ‘i nstances centered mainly on
requests for information such as definitions of teras or
clarification of the assignment. Cooperation and interaction betweet
students was rarely found during lectures, although social
interactions did occur during these periods. A discussion'is
presented on the value of cooperative dnteraction between students

-classroom. (JD)

5\ and its effect on acaderic achievement, particularly in the science
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v A NATURALISTIC STUDY

3

- Rachel Hertz“Lazarowitz
‘ "+ Haifa University

©

J. Hugh Baird -
. \ Brigham Young University “

Clark Webb
Brigham Young University

o

.The present study fdécused on student-student interaction
in the classroou, a domain Johnson® (1980) justly considered
neglected in educational research, despite .its significance.
Empirical- data as weil as naturalistic observation indicate
that student-student interaction is a Lonnonplace of life
. in ‘the classroom. However, {ittle research is available as

to the chardcteristics and iualit& of these interactions. ¢

.

N >
Educaters may unthinkingly view all student-student inter-
o, *

actions as "off-task," merely social-verbal exchapges; and,

; therefore, disruptive to classroom learning. However, the

. present study showed that a significant proportion of student-
student interactions may be H‘p-task" and in fact significant

in furthering and facilitating learning. Such facilitation

may .occur through peer discussion and exchange of imformation,
<3

helping and assisting one anothar, and clsrﬁfying,content
and concepts. . i

Indeed'teachers and ré&searchers interested in cooperative
learning emphasize student student interaction as possibly

Y
the most significant vehicle 1leading to cognitive and social

gains. (Sharan 1980, Slavin 1981).

¢
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- The gfesent study focused on social and cobperative behaviors
that emerge naturally in traditional classrooms although most
of the research in cooperative learning has treated "cooperation"

as an independent variable, implemented in inngvative classrooms
v [

‘and examined as a causal intervention through measuring Eogni- T
tive and soc¢ial outcomes as dependent variables. See for example

reports of the Jtgsaw classroom (Aronson & Goode, 1980), STAD

’ (Slavin 1978 &.1880), Group Investigation (Sharan and Hertz-
Lazarowitz .1980) and group 'discussion (Johnson 1980).

* Believfng th@% student-student beh#viors are not productively

~

¢
viewed as comprising a solitary dimension, we suggest that

o . v

_they~are tied.,to other dimensions 0f the classroom. Kesrtz-

-Lazarowitz, Sharan and Hare (in press) described four insftuc-

°

tional dimensions: which functdon in classrooms in varying
. patterns: * a) the physfﬁél organization of the classroom,sb)

instructional style and communication pattern between teacher
., and students, c) stud7nt-stude
. v

nt behaviors in - the cognitive
\ A

¢

"and social realms,‘amb d) the structure ,0of the learning task.

< o

The authors claim that a predictable inter-relationship and

2 N\,
> \

interdependence exist among these four structures in a conser-

: Al

vative/traditional classroom. In general, the physical organization

@

is%aimed aE maximizing isolation of ?tudents (sitting in rows),
the teacher is the cegger of agtivitfes and usually communicates
with the class as a whole, studen;-student interactions are
minimized,’and the learning task is typically to be accomplisﬁed
by each individual for himself or herself, withogt ;eference

4

to possible mutual interests of a gfoup of pupils. The four

“, -
. Tt eI S - e ——




dimensions ijust mentioned can be usedto analyzeoso-called4€open"
classrooms, "cooperative" classrooms, and other”settingé for learning.

o
The term."cooperation" was defined a number of years ago by
" Deutsch (1949): The nature of the' goal was emphasized-by

’,

him. asthe salient feature distinguishiﬁg cooperative and competi-

tive behaviors. -In a recent publication Bar-Tal and Geser

°

(1980) redefined it as

. K N

é ® - An acEivity in which a task is performed by two

. or more individuals (a) employing common means
' \ in a coordinate manner, to attain indvidual :
: goals or (b) striving in a coordinate manner tpward
. attaining a goal. (p. 214) -
‘ Bar-Tal and Geser also define “four conditions under which

. -cooperation can take place in the classrqom:;”Compulsory,
e suggested, ursolicited and fqrbidden. The conditions reﬁg;
to the manipulation of conditions and atmogphere for cooﬂération ‘9‘

by the teacher in strurturing the learning task. Bar-Taf

-

Py

{ _ and Geser s important contribution to the definition of c%operation

A -

in the classroom was based in part, on definitions of the'

g . T <o " ) . SR Loy
e nature of” the learning task in:reference to its social-cognitive
features (Steiner 1972; Sharan, Hertz-Lazarowitz 1978; Sharan ;

%- and Hertz-Lazarowitz 1980). , ‘ !

: . Accurate observation of classrooms demands ‘careful consid-

PRy Areangr g

Jeration of the fo;r dimensions introduced earlier, viz., the
ﬁhysical, the instructional st&ie/ ;ommunication patterns,
"student~student behaviors, and Epe structure of.the learning
‘task. In the present stdﬁy social bghaviors of students were
treated as, dependent variables, while the other dimensions

e

i ‘Were pefﬁeived as independent variables, namely, the physical

N
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2 organization of the ‘classroom, the instructional mode, the
Lo

teacher's communication (as defined by his or her discipline’

management), and the nature of the learning task. In the

v

authors' judgment, oniyqthrough this multi-dimensional view

A A

observe different social interaction behavior. among students.
Investigating the occurrenhq and nature of sogial“and
- <

Eooperative behaviors, the present study had three goals within

<

< -

.of the classroom’caﬁ)pne accurately (or at least more accurately)
|
|
\
\
|
|

: 1

the organizing construct of the foyr classroom dimensiors:

1) to conduct a series of naturalistii.observations in secondary

~ L)

schools. resulting in basic data on social behaviors ‘of students; - -

~ 2).to test for the effect of three variables on social bzhaviors,

- e -

viz., science subject, mode of instruction, andidiscipline

3
‘v

in the classroom; 3) to conceptualize and describe cooperative

W
. eliciting or hindering the occurrence of these behaviors as
" he or she used diffgredt goal structures in connection with
the prescribed learning tasgks. I . .
‘ Method - ’ - : s . .
) . - |
. Subjects. Thirtytscience classrooms in six junior high

-

l

\i and helping behaviors, ;ccounting for the teacher's zole in .-ﬁ

|

|

|

|

|

|

\

|
schodls’and one high school in the Provo, Utah area, were observed

\

over‘a period of three weeks. All classes were'taught during h?

this period by science studept teachers from Brigham Young m§
. e 0 | ) g
University ag part of their mormal field experience in teacher :

-

educafipn.

> One hundred ‘and fifty-nine observations were conducted,

. resulting in a total of 2,650 observed student behaviors.
T ] 4

-

o
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Trained oBser;ers coded the social behaviors, the conditions

under which they took place, and the cogﬁitive level of the
. .

intefactions. Inter-observer reliability among pairs of observers

was .94 and among all observers, .96.

N 1

Observation Schedule

The observation instrument included‘two
parts: a) background information, and b) social behaviors
of students in thé classroom. The background inférmation
coh;isted of the followiné independent variables:

¢

1. The\subject matter taught in class at the time

the observation-took place. Classes were observed in four

science subjects: General Sciencé, Biology, Chemistry, and

-

Earth Science.
.

2. Mode of Iastruction.  Observations revealed five

N i~
- .

-

ma jor instiuctional modé%: lgboratory, lecture, individual
R .

work, filuas and games, and tests.
3. Discipline. ‘Observed classes were evaluated for

low, average and high diécipliue-revelé. Agreement among

b}

three judges was .91: ) ,

<

It will be noted that the three variables described above

are three of the factors or dimensions characteristic of classrooms

¢

in general, gccording to-an earlier discussion in this paper.

o

The fourth dimension, physical organizatio&, was not deemed

to have sufficient impact as an isolated independeht variable,

and instead is taken into account thrbugh its influence as

.a part of the educational setting within Subject Matter and

t

”

Mode of Instruction.
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The social behaviors pof stgaents, following the theoretital

Y

- v .

approach/}o the sotrial-cooperative mode of learning exélicated

by Johnson and Johnson (978) and Sharan and Hertz-Lazarowitz

@ 980), were cakegorized ag follows: .

*

i. Non-interaction
9

2. Social event: off-task student-student vérbal

®

interaction

3. Cooperation: sharing of means or working together .

on a task, a process, and/or:-a product

1

4. Helping: an interaction fezaturing an explanation3

_clgrification, or exchange of informaticn wﬂgther

L

requested or not ,

- o
o

Data Collection

v

Each class was observed at -least twice a week for the

whole:.period. In each pefiqd three observational cycles were

.

completed. After waiting a few minutes for _.nstruction to

begin, the observer randomly Selected & starting point on the

sehting chart for his or her first cgsle and observed fifteen

* —_—

to eighteen students.. The observer approached the target

student, observing him or her for thirty seconds, recording— ’

-

“_the type of behavior, then proceeﬁed to thé next student in o

12 -

the row, following the same observational‘pattern. Each cycle
lasted about 10-12 minutes. A five minute interval was inserted

’betbeen cycles, enabling observers to divide a class period

into its beginning, middle and fiwal phases.

LN -
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Observers classified student behavior dccording to the

-

categories described earlier. Whenever. a 'social interaction
<«

' : & _—

occurred the observer

listened to the verbal exchange and made his or her judgment
as to the nature of the interaction. In .the judgment of the

investigators (and thf observers), the time required for classes--

both pupils and student teacheriﬁ-to adjust to the presence

. of observers was minimal and distortion of the-particdlap .

~
P, -

class routine was not noted. . -

,. Each cycle of observations.was a umit for analysis, and
< Fid -
each behavicr frequency per cycle was recorded. " All frequencies,
mears, and standard deviations are classroom measures and

not student measures. Prelimi%éry comparison of data from

s .
\ - °

‘the high school and:-the junior high schools revealed.no‘signi:

fic%nt differences on any of, the dependent variables, thus

=

data from both school levels were;analyzed toggther.

°
o

-

Analysis and Results .

A mulgivariqte analysis Qf variance (Manova) for the

four dzpendent measures qf studeat behaziﬁg§ (non-interaction,’

,8ocial éyent, éboperation, and helping) was conducted for

each of the three indenendent variables (science ,subjects, -

. .

. instructional modes, and classrodm discipline level). The
Manova yielded over-&ll significant differences for each of

the independent variables and for the interactions.

. 9

For science subject, F(12,315) = 4.08; for instruction

E]

modes, F(16,364) = 7.23;‘for discipline level, F(8,238)“= 3.56.

¥
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These F vaiues are significant beyond the .001 leyel. Inteéaction

eﬁfectsifo} the followiné pairs of variables also were signifi-

< .

., -cant: For ﬁisciplipe by subject (DxS), F(16,36b) = 5.43;'fof, .

discipline by inmstruction (DxI), F(32,440) = 3.48; for subject’ T
-by instructional mode (SxI), F(48,460) = 2, 39 -1 The three way 1
i

interaction (DxSxI) was also significant: F(12, 315) = 5,11.

B . |

A.sefiei‘ofunivariaté analyses of variance (Anova) yielded

further main effects and interactions for each dependent variable,

as described below. ’ :

Table 1 °presents a general descriﬁtion of the behaviors
L 4
observed in the clagsrooms. The‘bulk of the student- behaviors .

were non-interactive in student-student terms. (Student-

. \

of the research.) Fifty-eight percent of the total behaviors .
LI ‘ M

coded was of such a nature. However, 42Z was social interaction

i
teacher interactions were considered non-interactive for pﬁrposes
. Q

behavior. Social Events were twice as frequent as cooperative

that thé mean (per 10-12 minute cycle) of non-interactive
behaviorw (9.64) was morg than four times as high as the mean

for pro-social (COOperation plus Helping) behaviors (2. 19)

~

.

“ [

" i (Insert Table 1 About Here)

[N

i
and helping behaviqrs combined. Of interest is the fact . .

Table 2 presents Ehe sums, means anq standard deviations for

.
s

the‘four pos§ibie behaviOrs by the four sciente su%jects faught3

The Anovas yielded main effects fpr subjects on two of the ’

v @

four behaviors. Non—interactivecbehavior'(F - 2.89) and Cooperation

‘ ' |
. .o . e LJ

A}
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* \

(FF= 4.50) varied significantly among the science subjec;é -

-

ﬁauéht: Helping and Secial Events were not significantly different

among the four subjects. Biclogy elicited a high mean of .;f
. [ 2 - -"

" - nop-interactive behavior and, "at the §ame_time, high means
- ‘ !

imr Cooperation and Helping. . h .. .-
»

- L

& (Insert Table 2 About Here)

7
)

" - -
. . .
he . -

IS

Table 3 depicts the frequencies, row percentages and

EOluﬁrpafcentages in a chi square analysis to illgstrate the

-

distrihution of the ﬁive:inj}ructional médes observed in each

. . ) _ s~ N -
.of the four science subjects. As can te seen, a.non-balanced
> g 7

distribution exists among the five instructional modes. Lectures .
were encountered almost twice as frequently (317 vs. lé+i)

as lab work. . Individual work accounged for 21.4% of the instruc-

>

tional configurations, filme_and games 12%, and tests 19.5%.

One would expect a greater percentage of lab activities in

science subjects. The Table aiso indicates that General

Sclence was dominated by.an in‘}vidualistic 1natructiona1.

.mode, that Biology featured lectures (302) and testing (42%), .
anduthat lectures and indlvidual work predominated in Chemistry
(ﬁwfdl of g8 most 70%).- Earth Science was the most balenced

science su! ject in terms of distribution of inmstructional

3

modes. . The chi square for this analysis was signficant aS-

the:.bOl level: X2 = 42.34. The‘x2 indicates the great gap
. AN »

between expected distribution of instructional modes by’scienee

/

]
subjects aad the obeefved reality in the .classroom.

’ o 9 11
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~(Insert Table 3 About Here).

‘ AR . . -

Table 4 presents the sums, means. and standdrd deviations '
[ - ¢ - )

% of thEefout*tehaviorb‘observed amoné studehte in the five

4

- - - . . "
P *
N B ! 10 N
. s R N - - - . . E

’instructional modes. Three of the behaviors were found to -

the lahoratory mode of inst;uction, while the highest mean

1) [ .

be;significantly different among the ‘instructional modes.

Analyses of{variance yielded F values of 9.64 for Non- interaction,

. -~

l 72 (not significant) for off ~task Social¢Ebents, 20. 52 for
g - -
Cooperation and 2.60 for Helping. ’ “ T oA ot

- - . .

(Insert Table 4-Aboutcpere)

N b
. B .
‘ - . .
. N . . . o

- . . ) J\\\ . » . .
< §tudent-student helping behavior was su?pris%pgly frequent
» . . . . : ~

fn‘rest'aituatfbns. The highest mean'fér éooperation is witﬁin .

N - ab N

for Belp-ng 1s within the "individual" tork mode. Although )

- o - »

-we, think it reasonable to assume that lecture ‘and tésts would

i
» « " .

be high opughe ﬂon-interaction measure, the data clearly demonstrate

- - L. -

"that a considerible nuhbegiof Social Events occurred bithin_'

. . - 4 FaR]

even'tﬁe mosttcontrolled fnstructional modes. -Since social‘

’

events will occur amogg ptudents in any setting” apparently.

) perhaplxteachers ought to‘ask themselves. What, kind of socidl

-

.y .‘1 -~
interaction would .be mosc productise during a given instructional \
é ‘)“':'. I“
activity? “Thée in"estigators believe the potential gains in
- £

clasaroon atnosphere (and even student academic performance) o
T e .o
reéﬁlting fzom the foster&ng “of pro-social interaetions nake ,

- >
é g . X .

" such fostering wqrthwhilea C T .

o,

iy
.
¢
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« The Anova for maid effects of discipline on the four

2 o

behaviors did not yield significant differences: However,

-
o

- ¢
__all the second order interactions were significant for Cooperation.

——

These interag}ions generally indicated that classes evaluated

¢ as either high or low in discipline were similar in eliciting
relatively high means of cooperative Behaviors. The classes

assessed as ayverage in digcipline were low in eliciting Cooperation.

v

For example, Biology and Chemistry classes with low level
discipline showed means of 3.37 (SD = .79) and 2.76 (SD =

. : . a2 \
1.44) respectively. General Science and Earth Science classes
\ E
with high discipline rqgistered_high.mean scores also for

°

cooperation: 3.04 (SD = 1.%4) and 2.67 (SD =*.58), respectively.

32 >
The mean scores of Cooperation in *the "average! discipline

'lzvel were as small as .82 for Biology and .56 for Chemistry.
The interaction for Subject by Discipline was significant ’

at the .001, with an F value of 3.71. .-

k3

The DxI interdction tF = 6.33, significant at .061 level)

followed the above pattern, showing Céopergtion to be generally

¢

-higher in the labs with either "low" or high" discipline--
means of 8.07 for labs with "high" discipline‘and 7.20 for

*labg with.-"low" discipline. The mean of Cooperation in labs

J

- with "average" discipline was remarkably lower (1.40).

- e
v

The subject by inétructionalimode interaction was affected

&

by the unbalanced distribution of the modes by subject, shown -

in Table 3. However, the mean of cooperative behaviors was -

-

markedly higher in the lab instructional mode. (See Table 4.)

The F value for this interaction was 3.44, p‘(.OS.

-

T . o o



. negative social events are found principally in low discipline

}
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Finally, the three-way interaction of disciplYine by subjezt

by instructional mode was significént for cooperation: F(12,315) =

>

4.05, p <ﬂ01. This three-way interaction confirmed the detailed

descriptions’ summarized above.

Discussion

The findings clearly demonstrate that student-student inter-

actions are a significant factor in science classroom life. While
58% of students' behaviors were defined as non-interactive, \

nearly half (42%) were interactive in nature. Of those iiteractive

-

behaviors, two-thirds were off-task (Social Events) and one-
third were on-task (Cooperation and Helping). One should
remember that the daéa were collected in traditional classrooms
where on-task cooperation was only rarely encouraged. Behavitors
%uch as listening to the teacher and doing on-task individual

work were fdr . more prevalent, often being demanded by the

jal
teachers. .

Q

- The f{hding.that a majority of interactive behzviors

were off-task social events must attract our attention and .

consideration. The implication is that since they were

not channeled into learning activities they might correlate
: .

neggtivgly with academic gains (Slavin 1981). If student-

student interactions reflect a matural human need, we should

~ ‘

~

seriously seek ways to channel those behaviors into the learning' °

’

experience. The'assumg}ion that 1eardin§-neutral or learning-

-

clarsrooms 18 negated by the finding of the present study

that the frequency of 8such events is similar in both low

14
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and high discipline classrooms. 1In fact, interaction effects
proved to be significant only for cooperative ?ehavior with

all independenE measures, supportiag the surgrising iinding‘

that non-interactive and social events did not differ across
discipline level. . Such a finding supports the generalization

that in all classrooms a noticeablejportion of student int;raction
is in the form of social events not related to the learézng

task.

The present study wés conducted in science classrooms
because we anticipated a variety of instructional modes,
physical orgghization and learning tasks. Most of the classes),
however, used the most typical organizational structure-;

TOWS of\pugils. Five main instructional approaches weréu
observed in the six&hlassroo&s visited. Unfortunately all

of them shared either)an individualistic goal strgcture,

a collgctive goal séructhre (lectures, movies), or a competitive
goal structure (tests). (For the concebt o% goal structure,
see Johnson and Johnson 1975.) Only the labs and éames featured
a cooperative goal'stfuctupg, but these activitiec were not
common, although one might expect gcience teaching to promote
them. The frequency of use of instructional modes was balanced
across subjects génerally, but unbal;nced within each content
area (see Table 3). |

Sometimes, specifically in lab activities, dyads or
triads of students would gatheg.to perform an experiment

,or other assignedhtégk. ,In these settings, not surprisingly,

cooperative behaviors were observed frequently. Coaperation

15

13




occurred typically whenthe teacher structured learning tasks
requiring mutdal effort in means or goals. An example would
be where students worked togther to build a clay model of
a cell--forming the cla} (the means) to make specific parts
of the cell, then working together to assemble the cell whiie
eﬁthanging verbal messages, thus cooperating through process
to creace a cooperative product.'

Helping nehaviorj‘as distinguished from coop?rative

<

behavior, was most frequent in Biology classrooms, predictably

in 1abs and individual work (see Table 4). Helping instances

centered mainly on requests for information such as definitiors
of terme, clarificatibn of the assignment, or explaining
science principles. Most of the Helping was achieved through
peer verbal interaction, €.g., explanations.o

| In our view, the prineipal conclusion to be drawn from
the study, relative to the issue of pro-social student-student
interactions, is that while cooperation and helping did not
predominate by any means in the observed naturalistic classrooms,
the behaviors were found in all settings and substantiallyg
so in labs and individual work. Apparently students interpreted
these situations as legitimate ones for helping or working"
vith one amother. Cooperation and helping were rarely found
in the lecture, though social events were as frequent as
in other modes. In other words, the centraiization of the

a

teaching mode does not decrease off-task social interactions,
9

but does affect adversely pro-social, on-task interactions.

This finding possibly would undergo a significant modification -

w6 ) o |
B 6.14 / ‘ ~ ]




classrooms perform at higher levels than non-cooperative

«

if students were told that cooperation was allowed, or even

better, if theywere taught how to cooperate relative to achievement

of the leafning task.

Finally, the preSent study'did not correlate the dependent
varigg;eé with academic achievement, so it is beyoﬁd the
scope of the present paper to maké suggestions, or to explore :
implications in that realn® The data from rese;rch on cooperation

suggests that cooperation ﬁntheprocess of learning is'positively,

correlated with academic acheivement, and that cooperative

classrooms (Sharan 1980, Sharan and Hertz-Lazarowitz 1980,
Slavin 1981, 3ohnson and Johnson, 1975). Since most of- the
cited studies were done in elementary schools with integrated
cooperative techniqugs, it is still an open research question
as to what happens ‘in secondary schools with regard to pro~
social intéragtion within.a"non-cooperagive"ﬂclassr;om. .The
present study begins to provide the data necessary to answer
that questdion.

Beyond the empirical questions, we face some value questions
as w?ll. Gan science teaching survive without cooperation ¢
among studentsf Among researchers? Among lab wo;kers? The
practice of.séaéﬁce (as distinct from the teaching of it)

. s -
is preeminently a cooperative endeavor. Can the transmission

of its principles, findings, etc., occur successfully without

2 s

that same mode of effort? Many of the_approaches to science

’ »

education preach an "inquiry" method that ‘engages students

in an interactive procéss of inquiry and investigation

e

?




(Suchman and McCombs; Marek and Renner, 1979). According
to our findings, the reality in secondary science classrooms

o has not, as yet, followed the preaching.

. ! ;

For further information -.-conctact: J. Hugh Baird
: Secondary Education
; . 149 MCKB .
RS ) Brigham Young University
B B Provo, UT 84602
(80.1) 378-3441

‘ “or
Clark D. Webb
Ed. Advisement & Certification
. 120 MCKB .
; ¢ , . Brigham Young University
- Provo, UT 84602
g \ (801) 378-3427
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Table 1

—_—
. Student-Student Behavior.in_Spiénce Classroomns
in Junior High Schools and High Schoouls
(N = 159 Observations) .

-

iﬁueans, Sums and Percentages)

Behaviors Mean* | Sum ° ' | Percentage

Non~Interaction 9.64 - 1533, 58 e

Social Events 4.69° L 747 28
Cooperation 1.13 180 7 ' |
e Helping 1.06 170 6.5 - !
G — ~ 4
5 Total 2650 100 }
— |
. *Range 1-~17 ..~ ’ . %
- : - 1
ST Ceme = . i
foTT | -
B ‘ 1
;»,.: N hd ’ ‘;

¥

LR AN
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. Table 2

Sums, Means and SD's of Student
“ Classroom Behaviors by Science Subjects
. (N = 159 Observations)

N=22 N=42 N=38 N=57
e ~-|General 5 Earth F-
Behaviors Measure—|Science [Biology | Chemistry | Science |Values
S DR e ——— |
Non-Interaction S* 212 464 379 < - 478 ._ﬁ—_T—_"f
M** 9.63 |° 11.04 9.97 8.38 2.80% |
(1533) SD¥** 3.05 4.64 4.63 3.58
Social Events | s | 133 143 164 307 *
i ' M 6.04 3.40 4.31 5.38 1.84
(747) ) SD 2.71 2.54 3.12- 2.61
- Cooperation S 9 63 38 70 |
CISQQM SD 1.09 2.43 | - 2.32 2.30 |
Helping s | 28 60 32 50
s ' . M ;“1‘.—27\~'~ 1.42 084 087 1.74
(170) SD 1037 ’ T 1’*.86\ R 1028 1010 050

* F (df 3,122) p<.01
F (12,315) = 4.08 p<.001

*S = sums %
¢

**M = means = : -
*%%SD = standard deviation

8 *
-




é' Table 3 ’
kg L‘ . i .:’d‘ 5
v Frequencies and Percentages of Five Instructional
L Modes in Four Science Subjects .
’ (N = 159 Observations) &
. f _ e
i Science Individual | Films & -
% Subject Lecture | Lab Work Games Tests |Row Total
Y .
T Gemeral—— ) 3a | 1 12 4 2 .22
Science 13.6b 4.5 0 S48 — 91—
j;':' 6.10 308 3503 2101‘ 605 1308
;
15 8 3 3 13 42
i Biology 35.7 19 7.1 7.1 1.0 | -
;: 30.6 30.8 8.8 15.8 41.9° 26.4
20 4 9 3 2 38 -1
" Chemistry 52.6 10.5 23.7 7.9 5.3
: . 40.8 15.4 26.5 15.8 6.5 24 ¢
11 13 10 9 14 37 ]
Earth Science 19.3 - 22.8 17.5 5.8 24.6 °
22.4 50.0 |, 29.4 47.4 45.2 35.8
Column Total 49 26 34 19 31 159
30.8 16.4 21.4 ©12 19.5 100

~

x? = 42.34 (4f 12) p<.001

va) number of observatione

“.b) row 2
d)\gglumn Z'

~
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Code . ]

Trast . P
e A T, N
B rais, LA 0 i ddr s T2 A S St

ﬁg.::::‘:“-“":':‘“ N o oer s l} w;i‘? - R ‘7‘
. 1
b g : |
%_ ’ . ) I3 -
\ & . *
- Tatle 4 : |
? Sums, Means and SD of Students' Classroom ’ ’ |
: : Behavior by"Modes of Imstruction ’ :
:§ (N = 159 Observations) .
§~ ° Modes of Instruction . .
2 Type of Lecture-} Lab Individual} Films and Tests
P Behavior easure | (N=49) |(N=26) |[Work (N=34) |[Games (N=19)] (N=31) F
;  Non-Interaction| S* | 596  [122 271 170 374
£ - Mkx |° 12.16 4.69 7.97 8.94 12.06] 9.64%
(1533)- SDk&% 3.60) 2.63 2.88 2.:36 3.55
% Social Events s 205 122 | 189_ - | 115 117
;Z’ . M 4-18 4-65 . 5-55- 6-05 3-77 1-72
5 (747) SD 2.78] 2.88 2.91 2.41 - 2.86
22 —Gooperation — . 18 23 | 17 oy 16 6 E
e o S | .36 4.73) .50 .84 <« «19]20.52%
(180) s SD 1.03 2.76 »1.16 1.97 .79
7 Belping ° - s °24 40 67 13 26
S ' M .48 1.53 1.97 .68 .83} 2.60%
(170) SD .68] 1.65 - 1.46 1.10 1.63
2O F (4,122) P05 .
F (16,364) 7.23 p(.001 .
fﬁ#é = gums’ N
‘K%M '= means . ; N
*4#SD = standard deviation ]




- . References . - .
: . v ° , .

: E. Aronson, and E. Goode, 1980. "Training'Teachers to Implement’
: Jigsaw Learning: A Manual for Teachers." 1Im S. Sharan,

et al., eds., Cooperation  in Education, Provo (UT), Rrigham

| Young University Press.

<

Bar-Tei and Ceser, 1980. "Obsérving Coopérating in the Classroom
v T Group," In S, Sharan, et al.; eds.; Cooperation—4in—Education, -
N Provo (UT, Brigham Young University Press.

KT

M. Deutsch, 1949. "A Theory of Cooperation and Competition.
In Human Relations, vol. 2, pp. 129-152. :

D. Johnson, 1980. "Group Processes: Influence on Student-
Student Interactions on_School Outcémest—JI+McMillan;
ad.; The -Social Psychology of School Learning, New
Yorks Academic Press.

R A ey
BESEE IER :

o

Johnson, and R. Johnson, 1975. Learning Together and
° " Alone. Englewood Cliffs, NJ: Prentice-Hall. e

3

Frem
(=)
L]

e — 4

“D. Johason; and R.ﬁJohnson, 1978. "Cqoperative, Competitive,
and Individualistic Learning." 1In Journal of Research-
and Develoment in Education, vol. 12, pp. 3-15.

-, "\f?'ﬂm\f\:. rEv o €
5 .

gr?

E. Marek and J.W.'Renner, 1979. "Intellectual Develooment,' .
I1.Q.,xAchievement and Teacher Methodology." American .
Biological Teacher. vol. 41, pp. 145-150. ’ .

P R

. W

- ¢ »

S. Shdran, 1980. '"Cooperative Learning 'in Small Groups:
A Review of Recent Methods and Effects on Achievement, ’

%7 Attitudes and Ethnic Relations.”" In Review of Educational o
IO Research. vol. 50, pp. 241-271. ’ N

. |
S. Sharan and R. Hertz-Lazarowitz, 1978. cCooperation and 1
-Communicatign in Schools, Tel=-Aviv, Schocken Publishing _

House. . 1
|
|
1
|
|
|
J
|
!

-~ L

S. Shatan &nd R. Herfz-lLazarowitz, 1980. "A Croup-Investigation‘
Method of Cooperative Learning in the Classroom." . In
S. Sharan, et al., eds., Cooperation in Education, Provo
(UT), Brigham Young University Press. .

-~

‘R. 5lavin, 1978. "Student Teams and Achiesement Divisions."
In Journal of Researclk and Development in Education,
‘Vol. 12’ ppo 39"490

s

R. Slavin, 1980.° "Student Teéam Learning: . A Manual for Teachers.'
In Sharan, et al., eds., Cooperation in Education, Provo
. (UT), Brigham Young University Press. N ¢




B e e e P - - —— - g

[

5

z - . . . !

N .

[ ~

> , e ¥

M M

3, . '

N i

. |

- :
-

‘ .
i

4

: . R. Slavin, 1981. "Synthesis of Research on Cooperative Learning." ;
K In Educational Leadership, vol. 38, pp. 655¢660. |
I. Steiner, 1972. Group Process and Productivity, New York: ’ j
° Academic Press. '

. . J.R¢ Suchman and L. McCombs, 1968. Cases for Geological i
. . Inquiry, Chicagc: Science Research Associates. . |
- ‘ - ) A |
, ¢ : © TR

” " - . <@
__ .. T . o ) 7 - o B ,w
S~
: ST T T T T ’ -
: ‘ i 1
: ’ , ‘ .
T *

Y, G i iR
»
v
>
I
-

v
o€

K
.
»

:
N
2
H
3
.
z
L

~

TS e Ty pa

¢
.

ORI e R

L3¢

LT SRS T ey

R

WA
\
&
.
oo
o

LT
A

A

Aruitoxt provided by Eic: -

el
< IR e
S SIS S - U G




