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HBSTRACT

Verbal Interactions Among Elementary Students with the
Jigsaw II Learning Method
by
Katherine Gilbert, Master of Arts
Utah State University, 1287
Major Profescsor: Dr. Richard B. Fowers
Department: Psychology
The cooperative learning method, Jigsaw [I, was

implemented in a grade four social studies class for the
purpose of examining the werbal interactions among
students as they learned from each other. Jigsaw II i=s
structured to enhance cooperation because each student
has exclusive in%ormation that i= needed by other group
members to do well on a test. It was hypothesized that
the more capable students in a hetercgenecus learning
group would help the less capable ones learn the
material. s the lower ability students gained
proficiency in teaching their information, the variance
in the rates of speaking would be less at the end of the
implementation of Jigsaw II than at the beginning. This
did not happen. There was homogeneity of wvariance
be tween the rates of speaking at the beginning and the
end. The rate of positive verbalizations tlearning the

information and group functioning) was over 80X at the
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beginning and increased slightly during the
implementation of Jigsaw II, but was not statistically
significant. There was large variability in the rates
of verbalizations among students, as well as large
variability in rates of speaking for individuals across
different learning group sessions. Any trends in
changes of rates of speaking were obscured by the high
variability. The wverbalization rate of the high ability
students doubled, the rate of the middie ability
increased 322» and the rate of low ability students
remained unchanged. On five quizzes administered over
the learning unit, the high ability students attained
the highest quiz scores, but the Tow ability students

performed as well as the middle ability students.

2
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INTRODUCTION

Cooperative learning is a technique in which
students come together in =mall groups to help each
other learn; it is different from teacher—-directed
learning in small groups because the students work
together without direct supervision. The group members,
four to six in number and of varying abilities, become
recsponsible for each other‘s learning. The role of the
teacher changes from the prime dispenser of information
and superwvisor to a consultant that helps facilitate
group functioning either in the interpersconal or
academic domain. Cooperative group learning has been
used successfully across all academic subjects and grade
levels (Slavin, 1%230b).

There are several warvs to foster cooperation
be tween studentes for learning. The dewelopers of group
learning techinques at Johns Hopkins University (Slavin,
1980a) usze a group reward structure. When a member of
the team does well when competing against others of
similiar ability, points are won for the team. The
highest scoring team for that week is given special
recognition.

Another method, Known as the "Jigsaw Classroom"
{(Aronson, 1978), fosters helping behavior between

students by giving each group member exclusive access t

(n]

information that esverybody in their group must Know for



an individually administered quiz. More capable
students must help the poorer performing student if they
want to have this information for the test.

Still another technique is that used by the
Johnsons (1973 who beliewve that working together is
natural for children. They advocate the formation of a
cooperative goal structure by the teacher to foster
group learning. The teacher encourages group work by
presenting problems in a manner that allows the group to
solve the problem as a unit. They share materials and
ideas, divide up the labor, and when the task is
completed they are rewarded as a group. Through
interactions in the group ther begin to view each other
as prime sources of information instead of the teacher.

Cooperative group learning has produced increases
in academic achievement and self-esteem as well as

= have

hd

liking for school and peers. @Although many studi
examined the effects of cooperative group learning, very

few studies have examined what the students say to each

L

cther when they are working together to produce these
positive outcomes. The purpose of this investigatiaon
was to examine the werbal interactions of students

working in a cooperative learning environment.



Trpes of Cooperative Learning

Cooperative learning groups can be broadly
characterized into two Kinds. One Kind uses a group
reward structure, promotes high task interdependence,
and provides for individual accountability. The second
variety, the group investigative approach, leaves the
decision of the learning task and how it is to be
accomplished up to the students. The product is a group
one and its evaluation is made by both the teacher and
ather groups.

Group Reward and High Task
Interdependence Methods

The group reward methods developed at the Center
for Sccial Organization of Schools, The Johns Hopkin;
University, are Student Teams-Achievement Divisiaon
(STADY, Teams-Games—Tournament (TGT? and Jigsaw I1
(Slavin, 1980a>. With S5TAD, students are assigned to
teams which are heterogeneous with regard to academic
ability, gender, and ethnic origin. The students are
responsible for mastering material precsented by the
teacher. This can be accomplished through group
discussions, questioning, or work sheets. The incentiwve
for making sure that everybody masters the material is a
quiz takKen individually at the end of the topic. The
greater the improvement in a student’s =s=core ower past

performance the more points he contributes to the team.



Thizs system allows students of all abilities to
contribute the maximum number of points to the team.
The team that earns the highest number of points for the
week is given special recogniticon in a class newsletter
and if necessary another favor, such as free time.

TGT uses the same team formation procedure and
rehearsal of materials as STAD but academic game
tournaments are used instead of quizzes to determine
improvement in performance. Team members compete with
students from cther teams who are of the same academic
ability. The top scorer in the tournament receives the
areatest number of points for his team while the middle
and low scorer recejve proportfonally reduced scores.
The team with the highest score receives recognition as
decscribed for STAD. Jigsaw Il teams are formed in a
similiar fashion but in addition each team member is
decsignated as an "expert" in & particular subtopic of
the material being studied. Experts from different
teams meet to discuss their topics and then go back to
their teams to teach the material to their groupmates.
There is motivation to present the "expert" material
well and for team members to encourage a good
presentation because a gquiz is taken individually over
all the material. Team scores and rewards are the same

as for STaD.



Aronson’s (1978) original jigsaw classroom uses
high task interdependence but no group reward.
Hetercgeneous groups are formed on academic, gender and
race variables. Members of teams concsisting of tive or
six students are given exclusive access to task related
information. After meeting in groups with students
assigned to the same subtopic, they return to their own
team and teach it to the other members. Learning from a
groupmate is the only way to get the information which

will be on the quiz at the end of the unit. Poorer

m

performing students are soon helped by more able ones a
higher ability ones learn their is no advantage to
ignoring or ridiculing the less capable. Poorer
students start to become walued contributing group

members.

The Group Investigative Methaod

Johnson and Johnson ©(1%73) advocate the group
approach to learning through the dewvelopment of a
cooperative qgoal structure as opposed to an
individualistic or competitve one. A cooperative goal
ztructure exists when students perceive that they can
only obtain their goal when others al=o obtain it. This
contrasts with an individualistic goal structure where
achievement by one student is unrelated to others, or a
competitive one where the success of one student means

anaother fails. A cooperative goal structure is



established in the classroom by the teacher presenting
the learning task to the group as a whole, encouraging
the sharing of ideas and material, and rewarding the
qroup as a unit. The Johnsons use the example of
determining how long a candle will burn in a glass Jjar.
Instead cof producing a single answer, the students
speculate on what factors determine the length of
burning (eg. the shape of the jar, whether or not the
Jar has been used for a previous burn?) and record their
findings on a common worksheet. They are invited to
compare their results with other groups and speculate on
why everybody’s recsulte are not the same. The students
are encouraged to decide on their own how to divide up
the task so as to produce the best solutiaon.
Cooperative learning containe the essential elements of

positive interdependence, face-to-face interaction among

students, individual accountability for mastering
material, and appropriate usze of interpersconal and small
group sKills (Johnson & Johnson, 1783).

The group investigative method i=s based on group

inquiry in a social context (Sharan, Kussell,

Hertz-Lazarowitz, Bejaranc, Raviv, Sharan, 1785).
Apccording to Sharan (1980), the Johnsons’ cooperative
learning methods promote social interaction but not
problem solving and interpretation. The academic

material to be learned is primarily facts and



information. Sharan, Ackerman, and Hertz-Lazarowitz
(1979) have developed a cooperative learning method for
promoting higher level cognitive processing such as
analr¥sis and Jjudgement. It is more complex than the
Johnsons’ because more planning is left up to the
students. Although the general problem area is still
delineated by the teacher, the students decide on the
subtopics. With each group working on a difterent
subtopic, group members decide how to divide up the task
and select means for accomplishing the task. They

evaluate and summarize the information for presentation

hd

to the class. Both teacher and students evaluate the

finmal product {(Sharan, 1980).
Rezsearch Resulte of Cocperative Learning Methods

The effects of cocoperative learning technigues hawe
been measured on such variables as academic achievement,
liking for school and peers, self esteem, race relations
and mutual concern. Slavin (1?30b) points out the
difficulty of comparing studies due to different
methodologies. Some studies have used curriculum
specific tests and other standardized tests. The
primary comparisions have been made between classes
where coocperative learniné has been introduced and
control classes where regular classroom instruction,
usually whole-class, teacher-directed, instruction, has

continued,



Student Team Learning
Developed at Johns HopKins

Slavin’s (1?80b) summary of Teams—-Games-Tournament
(TGT>» research (12 studies) and Student
Teams—-Achievement Division (& studies) demonstrated
statistically significant positive results in the
experimental group for academic achievement, race
relatione and mutual concern across a wide variety of
settings and subjects. For TGT all twelve studies
measured academic achievement with either a curriculum
specitic or standardized test and some used both. Ten
studies showed a statistically signiticant effect for
achievement in favor of the experimental group. FRace
relations were improved in three cut of four studies and
mutual concern in five out of sewven. Only two studies,
using social studies as the subject area, found no
difference between the experimental and control

classrooms on achievement. Meither of these two =tudi

D

=
measured changes in race relationships, but one found a
statisticlly significant improvement in mutual concern.

Examination of five studies in language art

n

, and cne in
mathematics for Student Teams—-Achievement Division
(STADY showed a statistically significant postitive
effect for academic achievement in four studies for the
experimental group. These results are impressive
because the control groups in these studies used exactly

the same academic materials rather than just being held



to the same objectives. Three of the studies which
measured changes in race relationshipse showed a positive
effect, and five studies which measured mutual concern
demonstrated improvement in three.

Two studies done by Hulten and Devries (19762 and
Slavin (1?279) attempted to determine whether it is the
opportunity for peer tutoring or the group reward
structure that accounted for increases in achievement
with TGT and STAD. Both studies_conc]uded that it was
the group reward. The Slavin (1279) study also
demonstrated that the focused schedule of instruction
contributed to the success of STAD.

Slavin and Karweit (1?81) demonstrated that
coaperative learning techniques could be used as a
sericus alternative to traditional teaching methods,
that their postitive eftfects were not due to novelty,
and that they could be used for a major part of the
schocol day. They implemented TGT +for mathematics, STAD
tor language sKills and Jigsaw Il for social studies in
ten experimental classrooms. Using the Comprehensive
Test of Basic SKills (CTBS), they demonstrated a
statistically significant effect for reading wocabulary,
language mechanics, and language expression. 0On the
affective measures, the experimental groups had

statistically significant increases in zelf-e

w

teem,

liking for echool, the number of friends in school, and
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a decreacse in the number of non—-friendes in school.

The Jigsaw Classroom

Aronsan’s (19782 jigsaw classrcom developed ocut of
a need for better race relations in the desegregated
Austin, Texas city schooles. In a series of field
experiments the effect of the jigsaw technigue on
academic achievement, liking for school and peers,

self-ecsteem and egocentrism were examined. Blaneyr,

Stephan, Roszenfield, Aronson and Sikes (1%77), using

social studies in fifth grade, found that students in

|

zEroomes using the Jjigsaw technique liked their

ar

O

groupmates better at the end of the experiment than at
the beginning. This increase in liking did not come at
the expense of disliking others outside the group. 0On
the 1Tiking—for—-school measure, Anglos in the

experimental group compared to the controls increased

their 1iking for school; blacks and Mexican—fAmericans

decreased =11

i

htiy. However, in the control group,

1z

blacks dec

=

eased markedly in their liking for schoal,
while Mexican—Americans increased. The authars
specylate that the Mexican—american children were
uncomfortable with the verbal demands made upon them in
the jigsaw classrocom compared to the controls who could

avoid verbal interactions. On the self—-esteem measure

i

experimental subljects increased significantly while

controls decreased. @A followup =tudy done by Geffner
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{cited in Aronson & Osherow, (780 found that
Mexican—Americans increased their liking for school when
they learned social studies with the jigsaw technique.
This study lasted two weeks longer than Blaney et al. s
(1277) and the school had an almost 304 ratio of
Mexican—Americans who had been in the school for several
Yyears.

Lucker, Rosenfield, Sikes and Aronscn (127&)
examined the effects on achievement for social studies
with fifth and sixth graders using Jjigsaw and found that
students in the experimental class performed
significantly better than the controls. However, the

improvement in performance was dueg primarily to a

substantial improvement in minority performance in the
Jigsaw classrcom. Since, this experiment lasted conly
two weeks, it seems likely that anm improvement in Anglo

performance in the experimental classroom compared to
the control would be detected with a longer exposure to
the technique. Bridgeman {(cited in Aronson and Osherow,
1220 found that jigsaw students exhibited less
egocentrism than those taught by traditional methods or
in small-group classrooms. Students in this study
were shown a series of pictures depicting an event with
the final scene only explicable in terms of preceeding
ones. For example, a boy was shown crying over the

departure of his father on an airplane and then later
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0w

was upset when a mailman delivered a package containg
toy airplane. The mailman was not privy to the
information that the +ather had left on an airplane.
Children in the Jjigsaw group were more likely to say
that the mailman would be confused by the crying than
the control group which would say that the mailman Knew

his father had left on the airplane.

Group Investigative Methods

Johnson, Johnson and Maruvama“’s (19283}
me ta—-analysis of cooperative versus competitive and
individualistic learning experiences concluded that
cooperative learning promoted greater interpersonal
attraction among homogenecus students, students from
different ethnic groups, and handicapped and

32

(a4

non—-handicaped students. Johnson and Johnson (1%
concluded that cooperative learning is just as effective

as competitive or individualistic learning on

achievement. For csome tasks, such as concept
attainment, verbal problem solving, categorization,
spatial problem solwing, retention and memory, it ia‘
more effective.

Cooperative group learning promotes higher
cognitive processing than in an individualistic
condi tion where students work on their owun (Johnson,
Johnson, Roy & Zaidman, 1785). Ther assessed three

levels of cognitive processing through analysic af
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verbal interactions. Using a grade four social studies
unit, they defined low cognitive processing as
repetition of information, an intermediate level as
qiving new information and a high lewvel as elaborations,
explanations or relating to previocusly learned
information. With their wverbal interaction instruments
which measured factors other than cognitive processing,
they determined that of the total talking time 1.84 was
devoted to low level processing, 9446.84 to medium lewvel

and 11.5%4 to high lewvel.

Sharan et al. (19792 measured cognitive processing
with achievement tests based on Bloom’s taxonomy. @An
example of low level cognitive processing was recall of

information and sequencing of events, while higher
cognitive processing was represented by questions
requiring analy¥sis of problems, judgement and

evaluatian. Cla

n

zes taught by the whole-class

tradi tional method were compared with ones divided intao
small groups. There was no difference between the
classes for low level items, but the group learning

me thod produced supericor achievement on higher order
thinking. Sharan (1580 collected essars written b»
the students in the experimental classrooms asking them

to express their feelings about

in

mall group learning
compared to their experience in traditional whole-class

instruction. They were scored by outside examiners and
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not seen by the teachers. The children expressed a
greater sense of independence and responsiblity as well
as being better accepted by other children because they
were listened to.

The Johnson et al. (1985) study examined the werbal
interactions of small cooperative learning groups in an
attempt to link types of werbal interactions with
achievement. Using a grade four social studies unit,
they demonstrated that 20X of oral interactions dealt
with the exchange and elabortion of task related
informaticon, 10X with encouraging learning and
disagreeing, and 104 with non—-task related material.
Whether a student is speaking or listening in the aroup
appears to affect achievement. #Although there is only a
moderate correlation (.35, p<.03) between achievement
and speaking about task-related information for studente
of all abilities, there is a marked negative correlation
when low ability students are listening to new facts and
information (-.5&, p<.10) or to questions (-.S5&, p<.107.
Thereftore, low ability studentsz benefited by talking
about the informafion to be learned. “ager, Johnson and
Johnson (1%85) found greater achievement when a group
leader was designated daily to lead the discussion.

Johnson and Johnson ¢1983) have developed several
instruments for recording verbal interactions. Their

most recent instrument provides d:z:ia about the speaker,
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the receiver and the type of verbal interactions.
Verbal statements are characterized into four modes:
{a) the tacsk mode which is a statement about the

academic material, (b)> the management mode which is a

statement about classroom structure, rules, directions

or plans, (c) the social mode describes a person’s

feelings and emotions and interactions about non-task

and non-management subjects, (d) the process mode which

are statemente about group participation, communicaticn
skillse, and group process skille. The Johnsons ©1235)
found that 779 of the verbal interaction in cooperative
groups was directed toward the task, 17% to management,
94 to social and 1¥% to procecss.

The results of the Johnson et al. (1%285) and Yager
et al. ¢(1%85) studies may shed some light on why» the
Jigsaw classroom is successful in fostering better
achievement. Does the structure of the jigsaw learning
group promote talking about the subject matter which is
correlated with achievement? [Does & group leader emerge
who facilitates learning by everybody in the group? In
the Lucker et al. (1?7&) =study, it was the improvement
in the minority students’ performance that accounted for
the increase in achievement in the experimental aroup.
This improvement could be accounted for by a larger
percentage of time spent on task (ie. exchanging task

related information? or it could be that the lower
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achieving students were given the opportunity to talk
and thus practice the material. Everrone must impart
hissher "expert" information to the group, providing
everybody with the chance to talk. The "expert" in the
Jigsaw classrcom closely parallele the leader designated
in Yager et al.’s (1985) groups. Exchange of task
related information in the jigsaw classroom is done in &
positive social context because other group members need

the information.
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PURPOSE ~ND OBJECTIWVES

Many studies have compared cooperative learning
techniques with other methods of instruction.
Achievement and social—-emotional variables have been
measured before and after the interventicon, and the
tfindings are in favor of cooperative learning methods.
Examination of all the wvariations in cooperative group
learning reveals several factors that are associated
with increases in achievement, mutal concern and
self-esteem. They are: (&) a group reward structure,
(b) wery specitic learning objectives, (c) the
opportunity to talk, plan and interact and (d’» the
copportunity for higher cocgnitive processing. Wery few
studies have examined in detail what the students are
saying to each other as they work together in groups.
Doe= the small group finally provide the lower achieving
student the opportunity to talk which increases
self-esteem and eventuzlly the motivation to engage in
the intellectual task? Do groupmates provide
encouragement and support giving confidence to express
oneselt no matter how feebly? Does the nature of the
verbal interacticons change cver the implementation of a
ccoperative learning technique? #@Are there perhaps more
support and encouragement statements with time? Do

task-related discussions increase as members gain
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confidence and grow to Know each other’s strengths and
weaknesses?

Recent werbal interaction studies (Johnson &
Johneson, 1985; Johnson, et al., 1?2235) have been done in
classrooms in which cooperative group learning is a
regular part of the school curriculum. They have
characterized the verbal interactions that occcur in a
classroom with a well established cooperative goal
structure. Mo studies have documented changes in the
frequencies and tvpes of verbal interactions that occcur
during the implementation of a cooperative learning
method. Observation of werbal interactions during the
implementation of a cooperative learning technigque has
the potential for discovering what trpe of verbal
interactions contribute to the positive effects for
achievement and social-emotional wariables.

Since Jigsaw Il has x11 the factors associated with
positive outcomes for group learning, its use would be
appropriate for examining the types and changes in
verbal interactiones that occur when a cooperative
learning method is introduced. If students are indeea
helping each other learn, changes should occur in the
twvpe and frequency of verbalizations among the students.
It was predicted that in the beginning, the more capable

students would speak more because of their werbal

fluency, but over the implementation of Jigsaw II the
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less capable should talk more as they became more
proficient at teaching their "expert" material. They
should alsoc score higher on tests compared to scores on
tests before the implementation of Jigsaw II. Since
everybody cannot talk at once, it was hypothesized that
the higher ability students would be speaking lecss at
the end.

Therefore, the objectives of this study were to:
1. determine if the homogeneity of wariance changed ih
the rates of verbalizations from the beginning to the
end of the implementation of Jigsaw II.

determine if the types of werbalizations changed

]

during the implementation of Jigsaw II.
2. determine whether the type or frequency of
verbalization was associated with a student’s ability

{as rated by the teacher) in social studies.
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METHOD

Sample

Subjects

The subjects were 22 studente in fourth grade in an
elementary school of Cache County School District. The
students were assigned to three, five-member and two,
four—-member learning groups according to the following
procedure. They were first ranked from 1| to 22 by the
teacher according to their ability in =ccial studies.
Students ranked 1 through § were assigned to groups |1
through S5 (eg. Rank 1--Group 1, Rank 2--Group 2,7 and
then ranks & through 10 were assigned to groups,
reversing the group order f(eg. Rank &--Group 5, Rank
7==Group 4. The assignment of FRanks 11--15 was the
same as for Ranks 1--5 {(eg. Rank 11--Group 1, Rank
12--Group 2. This procedure produced hetercgenecus
learning groups with regard to ability in sccial studies
and gender. Some minor adjustments in group composition
were made to ensure that there was a girl in each agroup
as only 7 of the 23 students were female.

In order to determine improvement cver past
pertormance on social studies quizzes using Jigsaw II,
the teacher assigned a base score to esach student, which
was approximately five pointe below what hesshe would be

expected to score on a quiz. With 20 points possible on
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the quiz, the two highest ranked students were assigned

n

& base score of 20, 19 for the third and fourth ranked
students to 10 for the two lowest ranked students.

Students were not made aware of either their rank or

1}

base score, but were told that they could make points
for their team if they scored higher than their usual
score on social studies quizzes. For example, if a
student had a2 base score of 17 and scored 27 on a quiz
cut a possible 20, he received 10 improvement points,
the maximum pointe possible. @A student with a base
zcore of Z0 and a quiz score of 27 received 7 points. &
perfect gquiz score automatically received 10 points.
There was no penalty for a quiz score less than the base

core; a 0 was assigned. ~fter the third quiz, each

]

student’s base s=core was adjusted so it was five points

below the average of hissher three quiz scores.

Curr el Liim

The lTearning unit was about Indians of Utah, part
of the social studies curriculum. It was divided into S5
topics and each of those S topics was further divided
into 5 "expert" subtopics. The expert information was
printed on & sheet which was given to the students in
their learning groups. The =chedule for each of the five
topics was as follows: Ca) general introduction of the
topic by the teacher while students were seated in their

=

learning groups (3 - 10 minutes), ib) dissemination of
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the expert handouts (2 minutes), (c)> meeting of the
"expert" groups (10 - 15 minutes?, (d) meeting of the
"learning groups" 15 - 20 minutes), fe) review sessions
in learning groups and administration of the quiz (20 -
30 minutes>. On the first day of the cycle the topic
was introduced by the teacher and the expert groups met
for ten to fifteen minutes. 0On the second day the
learning groups met. Some topics required & second
meeting on a succeeding day for the learning groups.
There was always a review session on the day of the
quiz. While the expert or learning groups met, the
teacher circulated to give assistance with the academic
material or facilitated appropriate communication among
team members. 0On the day atter the quiz, each team was
given a summary sheet which listed each member s
improvement score (how much the student scored ower
his/her base score), the total fteam score (zum of
individual improuement points) and the team’s standing
in relation to the other teame’ performance for that
quiz. At the csame time everybody received a newsletter
announcing the winning team and indivwiduals who had
contributed the most points to their teams. The
individual quizzes were returned after giving the teams

eyeral minutes to study the team summary sheet and the

in

newsletter,
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Implementation of Jigsaw I1]

Teacher Training

The teacher was trained in the use of Jigsaw II
through a pilot study conducted in the spring of 198¢.
The Utah Indian topic was not used in the pilot study,
because it had already been taught that year. It was
selected for this study because of student interest and
enthusiasm in previous years. While this study was in
progress, the teacher taught another fourth grade class
the same topic using Jigsaw Il at an earlier time. This
allowed the teacher to detect any difficulties with the
written material or with the time alloted for a
particular subtopic. The class used in the study was
chosen because of a more flexible schedule which

permitted an extension of the lesson if neccessary.

Introduction of Jigsaw II to Students

kihern the teacher introduced Jigsaw II to the
students she followed the procedure ocutlined in the

teacher's manual Using Student Team Learning <(Slavin,

1780a)». The students were told that ther would be
learning about Utah Indians in a new way. They would be
in learning groups where each member would need to teach
his expert topic to teammates. They would ftirst meet

with other students who had the same expert topic so
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they could help each other learn the material. The
students were told that they must learn the material
well encugh to be able to teach the material in their
own words and were specifically told not to read the
expert information to their team mates. @A guiz would be
taken individually over all the information. Students
who improved the most over previous soccial studies
scores would contribute more points to their team than
those who did not improve. Everybody had an equal
opportunity to contribute points so they should wark
hard to help each other because team scores were figured
by summing individual improvement scores. After each
quiz, a newsletter would be published with the winning
teams and the names of students who had contributed the

most points to their team.

Pre—-Implementation Procedurec

Betore the actual implementaticon of Jigsaw, the
students met as & group to decide on a name. The
teacher lead a discussion on warys to help each other
learn. Ther reviewed the importance of ere contact when
listening, how to ask guestions and how to handle =x
situation when a group member was not listening ar
disturbing the group. On the follwing day, these skills
were briefly reviswed and the teams plared the "broken
squares" game, a group cooperative exercise described by

Aronson (1978, During these two days, the students
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were videotaped to acclimatize them to the presence of
the cameras.

Betore Jigsaw Il was implemented and during the
week after the study was finished, the teacher completed
a Behavioral Academic Self—-Esteem Rating Scale
{Coopersmith, 182> on each student. This scale
consists of five factors, of which the following are
abbreviated definitione takenm from the test manual:

{a) Student Initiative - how often students

participate in classroom activities, (b» Social
attention - how well the student "fits into" the

classroom envrionment, (c» Success/Failure - how

successfully students cope with failure, criticism,
correction, admonitions and other responses that
could be perceived as negative, (d) Social

Apttraction - how compatible youngsters are with

peers, (e) Self-Confidernce - & youngster’s lewvel

of verbal expression about school accomplishments.

Cpw LII=13

fAdjustments to Jigsaw II Procedure

Aftter the first week of Jigsaw II, the teacher
became concerned that the students were still reading
their expert material to group members and that students
were not helping each other learn the intormaticon.

Be tween the fiftth and sixth session, three brainstorming

[

activities, which according toc Kagan (1%?8&) promote
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group cooperation, were done. For example, within one
minute, they were to think of how many combinations of 2
numbers equal 25. They also watched a five minute
videotape exerpt from the pilot study of a student
teaching his expert material without reading it. #After
the viewing, the teacher invited the students to try
teaching in their own words and led a brief discussion

with them on how they could accomplish it.

Data and Instrumentation

# schedule was developed to videotape on & rotating
bazis three of the five groups each day during a
learning session. There were a total of 14 learning
group sessions (15 - 30 minutes duraticon?, resulting in
one group being videotaped 7 times, three groups 8 times
and one group % times. The study lasted 4 weeks. The
verbalizations cccurring during the learning sessions
were coded by trained cbservers into categories
summarized below. These categories were developed from
the Johnson and Johnson (1%85) verbal interaction
measure which coded the speaker, the receiver and the
twpe ot werbalization. In their study, the obserwver
recorded in the classrocom & two-minute continuous
segment of all group members’ verbalizations. The
ocbserver would then move to ancother group. The Johnsons

categorized verbal statements intoc a "task mode",
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"management mode", "social mode" and a "process mode".
The four werbalization categories used in this study
were as follows (see Appendix & for the complete
definiticons):

la. UOn-task - Information ¢COT—=1): a statement or a

question that is an exchange of task related
information. eg. a pueblo is an Indian village.

ib. On—-task - Elaboration (OT-E): any statement that

elaborates on the material or a gquestion about the
material that cannot be answered directly from the

expert sheet. eq. Debbie’s mother brought a craddelboard

2. Not-on-Task MNTJ): a3 statement that is not related

to the material being studied eg. let‘s plar after
school.

2a. Management-Positive (MP): a postive statement

relating to the functioning of the group eg. it’s Greg’'=
turn.

2Zb. Management-hNeqgative (MM : a statement that is

critical of the group’s functioning eg. »ou took too
long.

4, Miscellansous (MS): a statement that does not fit

into the above categories or cannot be deciphered.



28
Coding

To code one learning session, the cbserver watched
the tape without stopping and recorded the elapsed time.
During this viewing, the observer selected the student
whose verbalizationes were the clearest and recorded that
person’s speakKing on the second viewing. Only one
person’s verbalizations were coded with each viewing.
Viewing the tape as many as six times incbeased the
chances of deciphering complex interacticns or hard to
hear passages. Each incidence of speaking was recorded
in one of the four categories, (see mppendix B for
coding form?. To be scored, the verbalization had to
cantain a ftact or a comment, but not necessarily be
grammatically correct. If the student paused and then
made anoather statement, it was counted separately as
long as it made sense on its own. For example, if a
student said "they stole horses," paused and then said
"they traded them," two verbalizations were scored. I
bath facts were =said without pausing it was counted as
one. If a phrase such as "it seems that" was said, no
yerbalization was scored. When a student was reading
the expert material, the stopwatch was started and was
stopped when hesshe paused or said "um," "and" or some
other connecting comment. For every five seconds of
elapsed time, one verbalization was scored in the

appropriate category. If the student, while reading the



29

expert information in the on task-information category,
made a statement in a different category, that

verbalization was recorded cseparately.
Observer Training

Three obserwvers were trained using videotapes that
were made in the pilot study. Each cbserver was
provided with the definitions of the categories, the
steps to follow for using the werbal interaction form
(Appendix &) and copies of the expert handout. Copies
af the expert material familiarized the observer with
the subject matter. After the observer had learned the
definition of the four categories, the investigator and
the trainee observed one individual on the training
tape. Each time the student spoke, the tape was stopped
and the trainee coded the wverbalization. @An incorrect

categorization was discussed with the investigator until

agreement was reached. Coding of another student’s
verbalizations on the same tape was done alone br the
trainee. Agreement to within 104 of the investigator’s
score caonstituted readinese to proceed. Each observer,
betore being assigned a group, coded the wverbalizations

of all individuals in Group S for the first learning

n

ession. The =same 10¥ agreement criteria was required
before coding of the assigned group began.

The investigator (KG3) coded the verbalizations of
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Group 1 and observer JB performed the reliability check.
The investigator coded this group because one of the
trained cbeervers (MM was unable to continue with the
study. Although it would have been preferable to have a
trained observer do the coding for Group 1, it is the
investigator’s opinion that her coding did not bias the
study. The coding of Group | by the investigator was
done concurrently with reliability checks for the two
remaining observers. Since these reliability checks
were satisfactory and the investigator's coding of Group
1 tallied with the trained observer JB, it appeared to
be the best sclution to the lozs of one obserwver. The
observer SP coded the wverbalizations for Groups 2 and 3
with the investigator (KG> as the reliability check. JB
and MM coded Groups 4 and 5 respectively with the
investigator (KG) as the reliability check. To
determine agreement between observers, JB coded four

zescsions of Group 3 scored by SP and four sessions of

i
1]

Group 5 coded by MM. She coded the verbalizationz for
two individualse not selected aon the first check,

performed by the investigator.

Feliability» Procedures

For purposes of reliability, it was decided
initially that three learning groups would be randomly

selected for each week of the study and then two
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students within each group randomly chosen.
Intercbserver agreement was not achieved using this
method. Consultation between the cbserver and the
investigator indicated problems in the following areas:
t. Disagreement as to who was talking. This difficulty
was caused by several students talking at once, poor
sound quality due to background noise, excessive
movement of students as they jostled for positions
.around the table, tapping on the table and talking in
silly voices so as to be unrecognizable. This
difficulty was scolved by analyzing the later learning
sessions first. In the later sessions the tapes were
technically better and the students were working better
together. There was less physical movement around the
table and the quiet ones were speaking louder. As the

ocbservers gained experience they were better able to

c

[a]

de the tapes of intferior quality.
2. Students talking so softly that the microphone did
not pick up their verbalizations. The soft talking was

a problem for several students who were self conscicus

about the camera in the beginning. Soft talking
disappeared atter the fifth session. Al though nothing
could be done to enhance the voice lewel, the obserwvers

were able to pick up more cues through the experience of
analyzing the later tapes.

3. Coding of the wverbalizations when the students were
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teaching their expert material. Students who read their
material fluently presented no difficulties, but the
ones who read haltingly and slowly did. The discrepancy
in timings was solved by running the stopwatch only when
the student was speaking. When the student paused or
said "and" or "um" the stopwatch was stopped.

4., Redefining the unit of verbalization. The students
tended to speak in short phrases and grammatically
incorrect sentences. The expressicon of one idea or
piece of information could include zewveral pauses or one
student would be interrupted by ancther. This problem
was solved by redefining a unit of verbalization. It
had to be a unit of information that made sencse on its
own (eg. they got horses by trading?. I+ another piece
of information was added after a momentary pause (eg.
and they stole them?>, it was counted as a second
verbalization. I¥ the student said conly "they got
horses by," it was not coded.

3. Discriminating between an actual statement about the
information and a statement relating to the information.

t nt

T

m

o
hd
in

Students responded to information with such st
as "okar", "I don’t Know" or "what". These
verbalizations were to have been coded under an-task in
the subcategory of "closure". A closure statement
indicated the end of a vwerbal interaction. Howewer,

closure statements were the greatest source of
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dicsagreement in the on-task category. Father than code
these closure statements as "on-task-claosure", they were
coded as management-positive statements.

&. Redefining the criteria for agreement. The
trequencies within a category obtained by the observer
and the investigator were averaged. If adding or
subtracting 10% of the mean to either coder’s score
vielded the mean, then the score for that category was
considered reliable. For purposes of reliability, the
two subcategories of on—-task—-information and
an—task-elaboration were combined and considered as one
category. It was decided to combine the not-on-task and
miscellanecus categories because they were infrequent
and difficult to distinguish. It will be recalied that
the miscellaneous category included verbalizations that
could be heard but not deciphered. Some observers
deciphered more than othersz=. Since the frequencies of
management—negative and not-on-task/miscellanscus
statements were s=o low and a difference of only one
incidence would not meet the 10 criteria, only the
on—task—-informaticon and the management-positive
statements were concsidered for determining cbserwver
agreement. I+ aagreement was not obtained for these two
categories, part of the learning sessicon was reviewed
with the investigator to determine the source of the

discrepancy and the session was recoded by the observer
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for all group members. The second reliability check was
done for two different group members. I+ the 10X
criteria was not cobtained on the second coding, the
verbalization rates coded by the ocbserver and the
investigator were averaged.

Retining the definition for the unit of
verbalization and more specificity about the timing
procedure when the expert material was being read
improved agreement in the categorie=s with higher
frequencies. When these revisions were made, the
procedure for reliability checks was alsc changed. It
was determined that within a group there were students
who did the majority of the talking and others who did
little. The decision was made that for each session,
the reliability check would include the coding of =&
frequent speaker and a less frequent speaker. I+
agreement were attained for two persons, then it was
asszumed that the other membersz’ scores were accurate. @A
schedule was drawn up so that sach member within a group
was checked an equal number of times ower the duration
of the study. Thé following formula was used to
calculate intercbserver agreement:

Mo. of agreements * 100
No. of agreements + MNo. disagreements

It is readily apparent that categories with higher
trequencies will yield better intercbserver agreement.

A difference of only one or two werbalizaticone in a low



frequency category produces wide fluctuations. For
example, i+ an observer recorded 2 incidents and the
checker scored aonly 1, then agreement would be only 33%.
On the other hand, a frequency of 3 and 4 would yield a
794 agreement rate. Therefore, interobserver agreement
was not calculated for a category when the frequency for
that learning session fell below 5 incidents. However,
the reliability calculations do reflect the agreements
between observers for both frequent and less frequent
speakers, because one of each was chosen for sach check.
The adjustments made in the coding system produced
satisfactory agreement between the investigator and the
observer MM assigned to Group 5. Unfortunately, he was
unable to continue with the study. For the other two
observers, this procedure did not result in satisfactory»
agreement for seweral of their assigned learning
sessions. Part of the problem was due to poor tape
quality and a high lewel of physical activity in the
learning groups assigned to them, but it was also due to
the need for more training. Since the cobservers could
only code three to four hours per week and it was
undesireable to extend the coding over many weeks, the
investigator coded five of the thirteen sessions
assigned cbserver SF and five of seven assigned obserwver

JB. For the sessiones coded by the investigator, the

35
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ocbservers did the reliability checks on 2 persons per

ZesSsion.
FResults of Reliability Checks

The resulte of the rates of agreement between the
observers and the investigator acroses all sessions are
listed in Table 1. They are listed for the four
verbalization categories {on—-task, management-positive,
management—-negative, not-on-task/miscellanecus) and for
"positive verbalizations" and "negative verbalizations".
The positive wverbalizations are the combined
verbalization rates of the on—-task and
management—-positive statements; the neqgative
verbalizations are the combination of the
management-negative and the not-on-tasksmiscellanecus
statements. A dash (- means that no reliability figure
was calculated because the frequency was less than S
incidents per sessicn.

The most frequently occcuring verbalization
categories produced the best agreement rates: &894 for

ast

04

on—task and 34 ¥ for management-positive. The 1
frequent category, management-negative, vielded the
poorest agreement rate (S5%9). lWhen the
management-negative =tatements were combined with the
not-on—-task/miscellanecus statements to vield negative

verbalizations the rate of agreement was 784, The
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positive verbalizations (on-task and management-

positive? produced an agreement rate of 714,

Table 1.

Intercobeserver Agreement (M) By Groups Across Al

Sessions
oT MP MN NT/MS Positive Megative
Verb. Verb.
Group
1 t=1e) 87 = = Z0 7é
2 P2 g4 s5& ?4q P2 32
3 20 84 = 3% 22 78
4 P2 284 S0 S8 70 20
= ga 78 - 82 20 35
Mean: a7 g4 29 a0 21 78
Mote. 0T = on—task; MF = management-positive; MM =
management-negative; MNT M5 = not-on-tasksmiscellaneocus;
dash ¢-> = reliability not calculated.

The agreement rate for positive verbalizations
be tween trained cobservers was lower than that between an
observer and the investigator. The agreement rate
be tween cobserver JB with observer 5P for positive
verbalizations was 804 and with MM was 78%. The
agreement rate of 784 for negative werbalizations of JE

with SP was =imilar to that between an observer and the
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investigator. No negative verbalization agreement rate
was computed for MM and JB because of the low rate in
the studentes selected for the check. It will be
recalled that the reliability checks between two trained
observers were pertormed on two individuals not selected
the first time. Thus the slightly lower reliability
tigures between trained observers may be partially due

to differences in the individuals selected.
Data Analysis

The categories of verbalizations are expressed as
rates fwerbalizations per minute) because the learning
sessions varied in length. The rates of verbalizations
for each category were computed for each person for a
particular learning session. The on—-task (0T) category
was combined with the management-positive (MP) category
since both types of statements related to learning
within the group. This combination was labelled
positive verbalizations. The management—-negative (MM),
not-on—-task (MT?> and miscellaneous (MS) were combined
and labelled as negative statements=. They were
statements that detracted from learning.

For purposes of analysis, the students were divided
into three ability groups: High = Rankes 1-8, Middle =
Ranks ?-153, Low = Ranks 14-23. The rankings were the

teacher”s rating of the students’ achievement lewel in
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social studies before the implementation of Jigsaw II.
I+ in fact, during the implementation of Jigsaw,
students learned how to help each other learn, the rates
of verbalizations should change with more homogeneity of
variance in the rates of talking at the end of the study
than in the beginning. Since the prediction was that
the rates of verbalizations for the higher ability
students would decrease and that the rate for the less
capable would increase, an "early" and a "later" session
were compared. The early sescsion was either session 1,
2, 4 or 7 and the later sessicon was either session 12 or
12. The wide spread in the choice for an early session
was due to the wideotaping schedule and the need to
choose & secssion in which no students were absent. When
it became ewident that the rates of verbalizations for
an individual were highly variable from session tao
seszsion and that there were no trendes toward an increase
or a decrease in speaking for individuals, the rates of
Speak;ng were averaged for session 1 through 7 to yield
verbalization rates for the "first half". Session &
through 13 were combined ta form the "second hal+".
Seczion 14 was not used because it differed slightly
from the traditional learning group. That lesson was
about Indian legends and although they were instructed
to help each cther learn the legends, the students had

nat met first in expert groups.
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RESULTS

The rates of werbalizations were organized into two
sets of data. The verbalization data for an early
session (Session 1, 2, 4 or 7) was compared with that
for a later secssion (Session 12 or 13). The =second
comparision was made between the mean verbalization rate
for the first half (Sessions 1-7) and the second half
(Sessions 8-13). The statistical analysis for both
data sets yielded similar results. The only exception
was an increase in the rate of negative verbalizations
when an early and a later session were compared. bhen
it became evident that the rates of verbalization for an
individual were highly variable from session to session,
the decision was made to report only the analysis for
the first and csecond hal+f. Howewer, for the reader
that i= interested, the ratesz of werbalizations for the
early and later session are listed in Tables & and 7 in
Appendix C. They are listed according to the four
verbalization categories for the three ability groups

-
I’ J'l

(Table &) and for the five learning groups (Table
It will be recalled that the positive werbalizations are
the total of the on—-task and management-positiwve
ztatements and the negative are the total of the

management-negative, not-on—-task and miscellaneous

statements.
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Objective 1: Changes in the

Homogeneity of Yariance

It was predicted that initially the higher ability
students would speak more than the lower ability, but
that the rates of speaking would become more similar
over the implementation of Jigsaw II. Examination of
Figures 1 through 4, in which the rates of positive and
negative verbalizations are plotted for the learning
csessions | through 14, indicates that there was no trend
toward an increase or a decrease in the rate of
verbalizationse for individuals. Figure | exhibits the
rates of speaking for individuals in a five member
group. The rates of speaking are highly variable
be tween group members, and the rate of z=peaking for an
individual fluctuates widely from session to sessiaon.
For example, student #3 spoke at a rate of 2.1 in
Session | while in Session 3 his rate was 8.0. The rate
of "positive" werbalizations in a four member group

(Figure 3) demonstrate the same degree of variability.
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The rates of negative verbalizations (Figures 2 &
4> did not vary as much as the positive verbalizations
for a five and four member group. However, there were
incidents of wide wariability between individuale in a
particular csecssion as well as fluctuationzs in the level
of negative verbalizations between the sessions. For
example, in Figure 2, the range in negative
verbalization rates was from 0.0 to 1.0 for Session 3,
while in Session 13 there was a higher rate o# negative
verbalizations for everybody ranging from 0.4 to 1.0.

The rates of positive and negative werbalizations for
the first and second halt according to the ability group
0¥.the students are listed in Table 2. A paired T-test
for the homogeneity of variance (Ferguson, 1981) between
the first half (Sessions 1-7) and the second hal+

{ icns 2-13) indicated that the variance in rate of

ol

es

u

talking did not differ significantly for either the

ra

positive verbalizations, ti212» = .91, p >.05% or for the

negative verbalizations, t(Z21) = 6%9; p » 05.
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Table 2.
Rates of Verbalizations for First and Second Half by Ability Group
. First half Second half
ategory Ability Std % of total S
: td.
Group Verb/Min deviation verb Verb/Min deviation : OSe:gta]
POSITIVE High (8) 3.33 86 88.0
X ! 4 3.75 A
Middle (7) 2.63 .83 80.4 3.29 132 g?'g
Low (8) 2.09 .62 78.8 2.00 .59 83.6
Mean 2.68 .91 82.9 3.00 1.22 87.0
NEGATIVE High (8) 0.45 43 12.0
. . . 0.48 .
Middle (7) 0.64 .45 19.6 0.49 gzlx 1370
Low (8) 0.56 .35 21.2 0.39 .22 16.4
Mean 0.55 .40 17.1 0.45 .36 13.0

One of the reasons for lack of significance in the

homogeneity of wariance be tween the first and second

half of the study was due to the large standard

deviations in the rates of speaking. For example, from

Table 2, the rate of poasitive werbalizations in the

first half for high ability students ranged from 2.47 t

4.1%. For the middle level ztudents the range was fraom

3.44 indicating that some middle ranked student

—

.20 to
spoke as much as some high ranked students. & osimilar

overlap occurred between the middle and low ranked

ztudents whose range of positive yerbalizations were

from 1.37 to 2.71. Indeed, there were some Tow level

ztudents who spoke as much as some high ability

=}

=

students




46

when the low rate (2.47) for the high ability group is
compared with the high rate (2.71) for the lTow ability

Qroup .

UObjective 2: Changes in Types

of Verbalizations

The mean rate of positive verbalizations for all
students increased from 2.468 to 3.00 from the first to
second half (Table 2>. A paired T-test indicated that
the increase was not statistically significant, ti21) =
-1.1.88, p »>.03. However, the rate of positive
verbalizations was initially high with 834 of the total
verbalizaticons being positive in the first half and 874
in the second half.

The decrease in the rate of negative verbalizations
trom 0.535 to 0.45 was not statistically significant,
te2l) = &%, p » 05, It should be noted that there was
statistically significant increase in the rate of

neqgative werbalizations if an early and later session

i

2

are compared, t{21) = 2.?8, p <« .01. However, the
sessions that were used as the later one, sessions 12 or
12, for some reascn, had much higher negative

and 13

ra

yerbalization rates. The mean for seszsiones |1

was 0.47 compared 0.20 for sessions 2 through 11.
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In summary, the rate of positive verbalizations
increased and the negative decreased, but the change was

not statistically significant.

Objective 3: Changes in Verbalizations

Associated with Ability Groups

In the first half of the study the high ability
students made positive statemente at a rate one third

greater than the low ability studente (3.32 compared to

0

2.0%, Table 3. The rate of negative statementz was
approximately the 5a$e tor all groups (0.45 to 0.&89),
The predicted decrease in the rate of paositive
verbalizations for the high ability students and an
increase for the low ability students did not occur.
What happened was that the rate of verbalization for
high ability students increased 12, the rate for middle
ability students increased 324 ©(2.483 to 3.2%) and the
rate for the low level students remained the same.
During the second hal+ of the study, the high

ability students made positive statements at almost
twice the rate of the low ability students. The middle
ranked students spoke at a rate almost equal to the high
ability.

The rate of negative statements remained
approximately the =same for the high ability students

(.45 to .48) and decreased for the middle (.84 to .47



48

and lowest ranked students (.58 to .3%).

Aan analysis of covariance for the mean positive
verbalizations in the second half {(Table 27 with student
ability “high, middle and low? as the independent
variable and positive verbalizations as the dependent
variable indicated no statistical difference among the
positive verbalization rates for the three ability
groups, Fi{2,19) = 2.48, p > .05. #An analysis of
covariance for the mean negative verbalizations in the
second half (Table 4) was alsoc not statistically

significant FC(2,19> = 0.28, p » .05.

Table 3.

Analysis of Covariance for Mean Positive

Verbalization Rate in Second Half (Sessions 8 - 13).

Sum of Degrees of Mean Significance
Source of variation ° squares freedom squares E: of F

Covariate:

First half positive
verbalizations 10.70 1 10.70 11.82 .003

Main Effect:
Ability groups 4.84 2 2.42 2.68 .095
Error 17.16 19 0.90




Table 4.

Analysis of Covariance for Mean Negative

Verbalizations in Second Half (Sessions 8-13).

Sum of Degrees of Mean Significance

Source of variation squares freedom squares F of F
Covariate:

First half negative

verbalizations 0.42 1 0.42 3.35 .083
Main Effect:

Ability groups 0.07 2 0.03 0.26 .770

Error 2.39 19 0.13

Al though the rate of werbalization for the low
ability students did not change, the percentage of
positive wverbalizations increased from 78.8¥ to 23.4&%
{Table 2. The percentage of positive verbalizations

also increased for the middle ability students (80.4% ta

PR LV
&

B7AI .
Analysis of Quiz Scores
The mean scores (maximum poscible = 30y of the
high, middle and low ability students for five quizzes

~+
2 g
D

are plotted in Figure S. On the first two quizzes
high ability students obtained the highezt scores of
24.1 and 22.3. The middlie level students obtained mean
scores of 21.4 and 17.94 followed by the low ranked

students whose zcores were 19.4 and 15.7.

49
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<&+ High
-+ Middle
= Low

Mean Score
N
’-—I
1

Quiz Number

Figure 5. Mean auiz scores for high-,middle- and low-
ability groups. [* Only difference in scores between high-

and low-ability groups is statistically significant (p <.05)].
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On quizzes 3 and 4 the high ranked students continued to
do the best but the low ranked students =s=cored higher
than the middle ranked <22.%9 ws 20.1 and 22.5 wvs 20.4).
On the +ifth quiz, the high ability students did the
best with a score 24.% followed by the middle and low
ability with scores of 18.4 and 17.0 respectivelyr.

An analysis of variance for repeated measures
({Table S indicated a statistically signifticant
difference among high, middle and low ability students
on quiz scores F(2,20) = 4,08, p <.05. The mean scores
on all five quizzes for the high, middle and low ranked
students were 23.%9, 1?2.4 and 1?2.7 respectively. A
paosteriori comparisions of quiz =cores for the three
ability groupe indicated that only on quizzes 1, 2 and S
was the difference befween the scores of the high and
low ranked studente statistically significant (p<.052.
On quizzes 2 and 4 where the low ranked studente scored
higher than the middle ranked, the difference was not
statistically significant.

In summary, the high ability students maintained
the highest gquiz scores throughout, but the lTaw ability
students improved to the level of the middle ability

students.



Table 5.

Analysis of Variance

for Quiz Scores.

Sum of Degrees of Mean Significance
Sources of variation squares freedom squares F of F
Ability group 415.6 2 207.8 4.08 0.033
Sub jects 1019.9 20 50.99 2.68 0.001
Time 204.9 4 51.23 2.69 0.037
Ability group x time 150.9 8 18.87 0.99 0.449
Error 140.3 74 19.02
Behavioral @academic Self-Esteem Measure

The mean of the Behavioral

({BASE)> rating before the implementation

100.5 and upon completion was 103.1. These scores were
standard scores with a mean of 100 and a standard
deviation of 135.

post scores was not statisitically signifticant when a

Jigsaw

Academic Self—-Esteem

IT was

The difference between the pre and

.,

paired t—test was computed (t(21) =.79?,

¥:08) s
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DISCUSSION

The main hypothesis was that the rate of speakKing
for the higher ability students would decrease and that
the rate for the less capable would increase. This
change zhould occur cover the implementation of Jigsaw as
the leses capable students learned how to teach their
expert material better and were encouraged by their
groupmates. This did not happen. The higher
functioning students spoke more than the lower ability
students at the beginning of Jigsaw II and were speaking
at a slightly higher rate at the end. The rate of
speaking for the lower ability students remained the
same throughout the study, although their percentage of
positive verbalizations increased. The type of
verbalizations changed little ocver the implementation of
Jigsaw II. More than 804 of the verbalizations were
directed toward the task at the beginning and the rate
had increased only slightly by the end. DOne explanation
for such little change appeared to lie in the rather
rigid functioning of the learning group.

Each group member toock his turn teaching his
expert material from a handout provided by the teacher.
They =eldom varied from the following procedure in their
teaching of the expert material. They read directly

from the expert sheet, occasionally mispronouncing &
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word or missing a line altocgether. Illogical statements
or gaps in the story elicited no questioning. Seldom
did a group member ask for clarification or make a
correction.

Studentes in this study made wvery few statements
that added to the information provided to them. In the
Johnson et al., (1985) study, 10¥ of the statements
about the material being learned were high-level oral
rehearsal, which were explanations, elaboration,
providing rationale, and relating information to
previously learned information. Their =tudr alsco
examined the verbal interacticons in a grade 4 zocial
studies class, but the data were collected in a
clasesroom which had an ongoing cooperative goal
structure and highly trained teachers.

In this study, it was as though each student was
waiting his/her turn to speak. At other times they
appeared to be competing within the group. For instance,
there were no incidents of social reinforcement on any
of the videotapes for a good presentation or for
improvements in teaching. In the last learning session,
two team mates had no better sclution to the correct
pronunciation of a word than "wou say it wour way and I
will say it mine." When a student finished reading, the
study guide guestions were asked and group members

answered spontaneously. There was no effort to make
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sure that everybody Knew the answer and there were no
discussions about different anzwers, If everybody had
taken their turn teaching and the session was not yet
finished, they started over, reading from the expert
sheet in a similar fashion. Other examples with concern
for having an equal turn were in the two lessonsz
requiring the production of a group product. For
instance, in one lesson, the students were required to
draw a time line and mark on it a summary statement
about different Indian periods. Seventy percent of the
verbalizations were devoted to whose turn it was to
write and what colored pen should be used. #®Although the
instructione for the lesson were to summarize important
points about each time period, very little information
about Indians was exchanged. A similar phenomena
occurred in the lesson for writing a story with Indian
symbole, based on their Knowledge of Indians acquired so
tar. The students were very concerned with the
mechanics of the project, making sure they had their
turn writing and that the writing was neat.

Students of all abilities had great difficulty
presenting the material in their own words or extracting
the main ideas, but the more capable ones taught more of
their material because they were better readers. The

less capable students did not read all of their expert



56

material ocutlioud and left out some of the main points.
Mobody questiconed the paucity of material presented. In
other words, the better students did not help the less
able teach their topic. During the learning sessicns,
there was no reference to the quiz unless students were
alerted by the teacher that it would be administered in
five minutes. They did not appear to see the relevancy
be tween their team score and its effect on their
individual grades in social studies.

This concern with taking turns also helps to
explain the large fluctuations in in the rate of
speaking for individuals across secssions. Although
large wariability in speaking rates among indivduals was
expected at the beginning, it was not expected that the
rate of speaking for an individual would wvary so
dramatically from session to sessicn. The +fluctuation

ndividuals across time was

in the rate of speaking for
primarily due to whether a student had an opportunity to
teach his- her expert material. In zessions which were
at least 20 minutes in duration, each group member had
an opportunity to teaéh. On days when the learning
group met only briefly for a review of the material
betore taking the quiz, not all members had an
opportunity to present their material. This was
primarily due to difficulties with summarizing and

extracting the main ideas as previously mentioned. If =
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student presented his material, hes/she read all of it
from the expert sheet. As a result, in a review
session, there was not enough time for ewverrbodr to
present. The second factor that comtributed to the
variability in individual speaking rates was the lack of
accountability from session to session. The students
tended to treat each learning session as a fresh start,
failing to remember who had taught the dar before.
Sometimes the more assertive students would reteach
their expert material before permitting & groupmate to
have a turn. The result was that not everrbodr each dax
had an equal ocpportunity to talk.

Teammates did not come to view each cother as prime
sources of information, one of the positive outcomes of
cooperative learning (Johnson et al., 1?85}. In this
study, one group decided to exchange expert sheets as
the most effective way of mastering the material.
Fortunately, this was dii;ouered earl» in the study and
curtailed by the teacher.

To summarize what happerned in the learning group, a
high proportion of the verbalizations was directed
toward exchanging information about the task and
statements relating to the management of the group.
Students did not help or encourage each other to learn,
nor did they check to see whether groupmates had

adequately learned the information to do well on the
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test. The large variability in rates of talking between
individuals within the same ability agroupe and for
individuals between sessions confounded cbserving any
trends in the rates of speaking during the
implementation of Jigsaw.

#1though the learning groups did not function in
the manner hypothesized in the literature, the students
performed satisfactorily on the gquizzes. If the mean
scores for all five quizes are considered, the low
ability students did as well as the middle ability
students and on two of the five quizzes they scored
higher than the middle ranked studentse. The high
ability students maintained their lead throughout. The
higher quiz scores of the low ability students is
similar to Lucker et al.”s (1%27&8) finding in which the
low ability minority studente improwved significantly,
while the high ability students maintained their good
scores=. The improved performance on the gquizzes by the
lower ability students was not linked to increases in
verbalization., The Johnson et al. (1285) study reported
a significant negative correlation between low ability
students listening to information and achievement. In
this study, the werbalization ratecs of the low ability
students remained the same throughout, but their quiz
scores were as high as the middle lewel students whosze

verbalizations approached that of the high abilty



59

students by the end of the study. It would appear in
this study that the learming environment provided by the
group was sufficient to improve test scores for the low
ability students.

Approximately 8354 of the verbalizations were
devoted to learning the material, similar to what the
Johnson et al. study (1?285) reported. It would seem
logical that the more time devoted toc engagement with
the academic material, the greater likelihood of better
test performance. 5Small group learning in which the
ztudents are responcsible for the teaching probably»
results in more active processing of the material than
if the teacher were lecturing to the whole class. The
large percentage of verbalizations devoted to the
subject matter indicated that there was active
engagement with the material. Student team teaching
requires the development of a very specific curriculum
and the stipulation of a time frame for accomplishing
it. Slavin (1279) determined that such a focused
schedule of instruction was related to improved test
performance. Perhaps then, it was the focused schedule
cof instruction and the high proportion of academic
erngaged time rather than peer tutoring that accounted
for the good quiz scores of the lower ability students.

&1 though Jigsaw II was implemented according to the

teacher’s manual (Slavin, 1¥30a), it appeared that the
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students did not understand the concept of a group
contingency and a group reward. The fact that the
team’s score affected individual grades and that only
the whole team’s performance would merit recogniton did
not seem relevant to the students. Slavin (1%7%) states
that the two most important components of classroom
organization are the task structure and the reward
structure. Slavin (1279 observed more tutoring in
classes with a team reward structure than with an
individual reward structure., The lack of tutoring among
students in this study would indicate that they did not
understand the team reward. Failure to comprehend the
connection between the learning session and the group
reward may have been pértly due to a time factor. Poor
performance on & quiz by oneself or a team member could
not be related to what happened in the learning group
two dare prewviously. The concept of a group reward may
have been foreign to the students. Small group learning
where the teacher does not lead the group was a new
experience for these students. They had had no previous
experience with this system and there were no cther
activities in their curriculum that would require this
degree of cooperation. The teacher did attempt to
foster cooperation and stressed the importance of
everybody doing well on the test because the group score

affected individual grades. She did this by instructing
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the class as a whole and by interacting with the
individual groups during the learning sessions. When
the group scores were disseminated along with the
newsletter, she checked with each group individually to
make sure they Knew their group score and where they
ranked in the class. She frequently praised a group for
working well together and encouraged the students not
only to ask each other questions about the material, but
modelled how they could do it. They were asked to think
of wars to bring members back into the group who were
not paring attention and how thise problem could be
avoided in the first place. All this was to little
avail, apparently.

In this study, behavioral academic self-esteem
ratings did not exhibit significant gains. This mayr be
partially explained in the general demeanour of the
class. The teacher communicated to the investigator
that the -'z2se used for the study was more compliant,
homogeneous and less enthusiastic about classroom

cial realm

o

activities either in the academic or =

._I
o
0y

compared to her other fourth grade. use of Jigsaw

Il for =social studies did not arcuse nearly the lewel of
excitement that it did in her other class. This lack of
enthusiasm would contribute to the teacher ocbserving no

change in academic zelf-esteem. In completing the

rating scale, the teacher may have alsoc been influenced
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by the students® behavior in classes not related to
Jigsaw II.

This study pointe ocut the importance of fostering
group cooperative skille. Their importance is not new
{Johnson & Johnson 1975; Aronson, 1978). The Johnsons
(1275) contend that establishing a cooperative goal
structure fosters cooperation and to this end they
provide extensive training for their teachers. Aronson
C1?78) in the Jigsaw classroom provides time at the end
of the lesson for processing how well the group worked
together. Graves and Graves (1%7835) in their work with
cooperative education in New Zealand and California
found that the introduction of cooperative learning
me thods for one or two subjects per day was meaningless.
The students would cooperate temporarily to please the
teacher for an external reward, but there was no
transfer to other school actiwvities. It ie the Graves~
opinion that cooperative learning requires a holistic
approach. Tasks need to be restructured to promote
cooperation and students need feedback on their patterns
of communication. For example, the drawing of a mural
is more conducive to cooperation than individual art
projects. Interactions between students should ke
analyzed to facilitate insight and understanding rather
than blame, so that the likelihood of the new skill

being used in future interactions is enhanced. Kagan
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(198&) has broken down the <kills for cooperatiwve
learning into task skills and maintenance skills. At
the elementary level, task skills include giving ideas,
talking about work, checking other“s understanding of
work, asking questions, following directions and staring
in their seats. The maintenance skills include
encouraging, using names, inviting others to talk,
responding to ideas, looking at others, saring "thank
¥ou", sharing feelings, disagreeing in a nice way and
Keeping things calm. Through processes such as task
restructuring, games, communicaticn training, rale
plaring and feedback from students and teachers,
cooperative skills are developed. The activities used
to promote cocoperation are an integral part of learning.
For example, when task restructuring is used cooperation
is ezsential for completion of the task. Games can be
tacked on to regular learning tasks. Kagan (198&) likes
the "talking chip game" where speaking is limited to one
minute and & chip must be placed in the center of the
table when a person is finished speaking. Everyone must

take a turn talking before a1l the chips are retrieved

and the process starts cver. Another approach is the
assignment of roles to individals to kKeep the group on

task or to summarize ideas, the results of which can be

m

processed at the end of the learning session.
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The results of the analysies of the werbal
interactions in this study support the importance of
facilitating cooperative skills., The implementation of
a group reward was not enough to foster the development
of cooperative skills., Jigsaw II did transfer the
responsibility for learning from the teacher to the
students and yielded satisfactory achievement levels in
social studies. However, it did not dewelop helping

skille and concern for each other’s learning.
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COMCLUSIONS

Al though this study tocok place in only one
classrocom with one teacher, it is very likely that what
occurred is typical of what happens when Jigsaw II is
implemented in a classroom with no previous cooperative
learning experience. Although the teacher implemented
the method according to procedures that have been
successful in other classrcoms and the students were
compliant, concern for each other‘s learning did not
develop. SKille in how to cooperate need to be
incorporated into the learning process. The fact that
this is a long term process need not be of too much
concern because it appeared that the students mastered
the material, as measured by the qQuiz scores, inspite of
the deficits in cooperating skills.

A#long with cooperating skills, students at this
grade level appear to need specific instruction in
summarizing information to promote a freer flow of
infermation and to advance berond just reading facts fto
each other. @Although the acquisition of this skill
would take time, its ready acquistion by some students
would provide models for others.

It i= imperative that the students understand the
reward structure right from the beginning. This could

be accomplished by requiring that each group member
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teach a wery =mall unit (eg. meaning of pueblo, mesa’,
administering the quiz and giving the scores in the same
day. The students would have immediate feedback on the
consequences of failing to teach or learn the material.
The effort for cooperative team teaching.is
certainly more work initially for the teacher than
reqgular teacher—-directed classroom instruction.
Howewver, once materials are prepared, the responsibility
for learning ie transtfered to the students. The teacher
is freed from dispensing factual information to
interacting with the group on & level that promotes
broader cognitive processing and the development of
interpersonal €Kills. Responsibility for one’s own
learning and the acquisition of good interpersconal
skills are worthy goals for future academic endeavors

and the workplace, where few people work alone.
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Appendix A

Use of the Yerbal Interaction Form:

1. Fill in the information at the top of the data
sheet.

2. 5Select Start point by picking a very clear
verbalization by a goroup member. Enter the number from
the VCR and =start all analyesis from this point. UWrite
the verbalization in the space provided.

3. The Stop point is when the teacher turns off the
lights.

4. blatch the session once without stopping. Record the
elapsed time for that session using the stopwatch.

5. Select the studentis) to chserwve. Fecord each
incidence of speaking in the appropriate row. A new
incidence of speaking is recorded if there is a pause.

eg. How did the Navho Indians get horses? (1 slash?.
Answer: They steal them {(pause?) and they trade them
{2nd slash?». For a verbalization to be s=cored it must
contain a fact although it may not be a gramatically
correct sentence. eg. it the student =zays "and they"
or "it seems that", pauses and then sars "stole them",
it is counted as one werbalization. When a student is
teaching his expert material to the group and is
essentially reading it uninterrupted, run the =topwatch
anly while he is speaking. Do not include the askKing of
the study guestions in the timing. Record the time in
minutes and seconde and circle the figure. Each fiwve
second interval is coded as one incidence of
verbalization.

Each werbalization is scored according to whether it is:

1. On Task (0T> : & statement that iz an exchange of
task related inftformaticon. It is about the task - it
usually is correct information but incorrect inftformation
ie recorded as UOT as long as= it relates to the the task.
These statements are further categorized into:
a. Information (I - a statement of fact. An
information statement can alsoc be in a question form.
eg. if one student asks gquesticns of the other
ztudente to determine i¥ the material has been
learned.
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b. Elaboration (E» - any statement that elaborates
on the material or a gquestion about the material that
cannot be directly answered from the text. eg. why
are there so many Kinds of birds?

2. Mot on Task (NT): a statement that is not related
to the material being studied. eg. "I like »our shirt",
"let'z play after school." If 2 students are talking to

each other while a third student is talking to the group
and their verbalization is not picked up by the
microphone, it is automatically categorized as NT.

2. Management (M): & statement that relates to group
processes. They can be either positive or negative.

Examples of management-positive statements: "it is
Greg’s turn", let’s hurry up and finish".

When wordes such as "okay", "whatewver", "yes", "no",
"what" are used alone ther are counted as M-F. lhen
used with other statements, that statement defines the
category. eq. "okKay, they could hunt better on horses”
is QOT.

Examples of management-negative statements: you took
too long", "you didn’t tell us that". The criteria for
M-N statements is complaining. When one student tells
another student that they are not supposed to read their
material or any other reference to reading, it is M-N
because the teacher has given specific instructions not
to read the material from their paper.

4, Miscellaneous (MS): a statement that does not fit
into the above categories. If a verbalization iz too
faint to hear or the =tatement cannot be understcod it
is coded as MS.
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Data Form

Group 4

Date of Lesson: Date Coded:

Coder: Elapsed Time:

Start:
Stop:___

List Absent Students

TOTAL

ul
—
ut
£l
[
[

N
£
(]
[

0T-1

0T-E

M-P

NT

TOTAL

COMMENTS :
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Appendix C

Table 6 .

Rates of Verbalizations for Early and Later Sessions by Ability Groups.

Early session Later session

Verbalization Std. % of total Std. % of total
category Rank Yerb/Min deviation verb Verb/Min deviation verb
oT High (8) 1.63 .83 49.5 1.87 .61 48.1
(On task) Middle (7) 1.03 .50 38.0 2.06 .69 © 57.4
Low (8) 1.08 .50 57.5 1.50 .44 56.8
N = 23 Mean 1.26 +87 47.7 1.80 .61 53.9
Mp High (8) 1.22 «50 37.0 1.16 .58 29.8
(Management- Middle (7) 1.16 1.01 42.4 0.83 37 23.2
positive) Low (8) 0.54 .44 28.5 0.48 .34 1871,
N = 23 Mean 0.97 4 36.7 0.80 o1 23.9
POSITIVE High (8) 2.85 86.6 3.03 77.8
Middle (7) 2.19 80.4 2.89 80.6
Low (8) 1.62 86.0 1.98 75.0
Mean 222 +95 84.3 2.63 .85 77.8
MN High (8) 0.10 .08 3.0 0.13 .08 3.3
(Management- Middle (7) 0.19 .32 7.0 0.06 .05 1.4
negative) Low (8) 0.05 .08 2.7 0.03 .05 0.7
N =23 Mean 0.1% .19 4.2 0.07 .07 2.1
NT/MS High (8) 0.34 .28 10.0 0.73 .64 18.7
(Not on tasks Middle (7) 0.34 .39 12.5 0.64 +55 17.9
miscellaneous) Low (8) 0.21 22 11.2 0.64 +5% 24.2
N =23 Mean 0.30 11.3 0.67 .54 20,2
NEGATIVE High (8) 0.44 13.4 0.86 22,2
Middle (7) 0.53 19.6 0.70 19.4
Low (8) 0.26 14.0 0.69 25.0

N =23 Mean 0.41 .45 15.6 0.74 .54 22.2
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Table 7.

Rates of Verbalizations for Early and Later Sessions by Student Groups.

Early session Later session
Yerbalization Std. % of total Std. % of total

category Group Verb/Min deviation verb Verb/Min deviation verb
0T 1 0.45 17 15.1 1.60 .53 47.3
(On-task) 2 1.70 .36 48.9 1.60 .36 39.4
3 1.30 .47 45.7 1.92 .58 58.8
4 1.20 .80 64.1 1.68 «51 49.5
5 1.56 12 T1..5 2.08 .94 74.8

Mean 1.26 .67 48.0 1.80 .61
MP 1 2.0 .74 67.1 0.75 51 22.1
(Management- 2 1.02 .56 29.4 1.10 .36 27:1
positive) 3 0.94 .42 33.0 0.72 .44 22.1
4 0.56 .64 29.9 1.08 .82 31.8
5 0.52 .32 23.8 0.48 .26 17.2

Mean 0.96 72 36.6 0.80 51,
MN 1 0.13 .05 4.3 0.08 .10 2.3
(Management- 2 0.27 .43 Tl 0.13 .05 3.2
negative) 3 0.14 .06 4.9 0.04 .05 1.2
4 0.04 .05 2.1 0.08 .09 2.3
5 0.00 .00 0 0.04 .05 1.4

Mean 0.10 .18 0.07 .07
NT/MS 1 0.40 .36 13.4 0.95 .66 28.1
(Not-on-task) 2 0.48 .31 13.8 1,23 52 30.2
miscellaneous 3 0.46 433 16.2 0.58 .42 17.8
4 0.10 +12 543 0.55 -39 16.2
] 0.10 .07 4.5 0.18 11 6.4

Mean 0.30 .29 3.8 0.67 .54
POSITIVE 1 2.45 82.2 2.35 69.5
2 2.72 76.1 2.70 88.2
3 2.24 78.8 2.64 80.9
4 1.72 91.9 2.76 8l.4
5 2.48 95.7 2.56 92.1
Mean 2:22 (2.3) 84.7 2.60 77.8
NEGATIVE 1 0.53 177 1.03 30.5
2 0.75 21.6 1.36 11.8
3 0.60 21.1 0.62 19.1
4 0.15 8.0 0.63 18.6
5 0.11 5.0 0.22 7'+9

Mean 0.40 15.3 0.74 22.2
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