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Abstract

The main purpose of this dissertation was to relate a study within 
the framework of Peer Student Group Research to the basic Process- 
Product Paradigm for Research on Teaching. Information about 
previous research within this field was given in the chapter on 
background. A total of 287 peer students at the Department of 
Education, Umeå University and at the teacher training colleges at Umeå 
and Luleå participated in this study. Thirty-one students worked 
individually and constituted a control group. The remaining 256 
students were divided into 64 groups. Each group consisted of four 
students and was videoed during the problem-solving phase (60 
minutes). The Task dealt with a discipline case in the Swedish 
compulsory school. This case was discussed on the basis of four 
different psychological theories. A 2(Content, Group vs. Individual 
Content) X 2(Cohesiveness, High vs. Low Cohesiveness) X 2(Credit, 
Group vs. Individual Credit) design was used. A mediating model, i.e. 
Contribution(Analytical vs. Structural Contribution) X Persistence(Task 
Persistent vs. Task Non-Persistent Contribution) was used to observe the 
processes. Two of the videoed groups were analysed naturalistically. The 
results were measured psychometrically by means of an ANOVA. The 
ANOVA analysed main effects and interactions between the factors for 
the four process variables and for the product variable. The results of this 
study revealed the importance of studying Educational Productivity, i.e. 
both the process and the product. Furthermore, the study demonstrated 
that interactions could be discovered with psychometric methods but not 
with naturalistic methods. On the other hand, the naturalistic method 
revealed more sensitively how the group members worked and how they 
attempted to solve their task. The traditional assumption of group work 
vs. individual work was falsified. Individuals did better than groups on 
this type of problem. The results were discussed in both psychometric 
and naturalistic terms.

Key words: Peer group interaction, process-product, mediating variables,
psychometric study, naturalistic study, content, credit, cohesiveness.
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PEER STUDENT GROUP INTERACTION WITHIN 
THE PROCESS-PRODUCT PARADIGM

PROBLEM

Process-Product research is an important aera of the scientific study 
of education. This research goes back a long time starting with the 
theoretical work by Mitzel (1960) through articles by, for example, 
Rosenshine and Fürst (1973) and Dunkin and Biddle (1974) to current 
work by Brophy and Good (1986), Gage (1989) and Needels and Gage 
(1991). Research has been conducted on teacher and student behavior, 
teacher effectiveness, context factors, process factors, classroom methods, 
correlates to product variables and, within the framework of this latter 
approach, student achievement.

The core of the Process-Product paradigm has recently been 
redefined by Gage and Needels (1989) as

" . . .  the search for relations between classroom processes (teaching)
and products (what students learn)."

The total and complex classroom process, incorporating a vast 
number of "low inference" variables such as the frequence of questions 
and answers, has been the subject for many studies. "High inference" 
variables have also been studied through judgments of the quality of 
teacher and student behavior, teacher warmth, student goal-directed 
behavior, motivation, etc.

Regression methods have been used to assess a "good" teacher, 
student behavior in the classroom and, above all, successful student 
achievement. Most studies have been performed in elementary and
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secondary schools. Many teacher education programs are also based on 
empirical Process-Product findings. However, some researchers have 
levelled criticism against this approach since they consider process- 
product research to be atheoretical (cf. e.g. Macmillan and Garrison, 
1984).

The main purpose of this dissertation was to relate a study within 
the framework of peer student group research to the basic Process- 
Product paradigm for research on teaching. Instructions concerning 
different educational work material, i.e. contents, group compositions 
and credits were used. A two-factor model for the students' group 
processes was used in order to gain insight into "the black box" (the 
mediating level).

The original propositions were:
a) Different contents and related concepts have different impacts on

process and product.

b) Different contents interact with cohesiveness and credits.

Individual learning was regarded as an arbitrary point of reference 
but of exploratory value for further research within this field.

It was also assumed that psychometric and naturalistic analyses, 
respectively, would reveal different results.
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BACKGROUND

As early as 1963 N.L. Gage introduced the concept of paradigm in 
educational research (Gage, 1963). He also clarified the distinction 
between process paradigms and criterion-of-effectiveness paradigms. 
Process paradigms are characterized by events and behavior referring to 
the teacher, the teaching process and the students in the classroom. 
These paradigms are influenced by educational psychology. Smith's 
paradigm, for example, classified teaching research into three categories: 
independent (teaching actions), intervening (learning) and dependent 
(pupil actions)(Smith, 1960). In Ryan's paradigm the well-known 
formula summarizing the theory on behavior was adapted to teaching 
(Lewin 1936); i.e. B = f(P,E) where B was equal to behavior; P to teachers 
and students and E to environment. Environment (E) included 
educational interactions such as classroom activities, subjects, school, 
social groups and community. Many years later these "environment 
variables" were, in fact, transformed into "context variables" by Dunkin 
and Biddle (1974) and many other researchers.

However, it is somewhat confusing that these and similar 
paradigms were called process paradigms per se. B = f(P,E) is, of course, 
essentially equivalent to y = f(x,z), where y stands for the result or the 
product. However, a two-factor paradigm, i.e. the Process-Product 
paradigm, would have been more adequate.

Paradigms for teaching product were characterized by the 
effectiveness of the teacher and/or the teaching in relation to potential 
correlates to the product. Pupil achievement and performance on tests 
were the most frequent criteria of effectiveness. Correlates to these criteria 
(or products) were e.g. principal rating, peer rating, self-rating, the 
teacher's knowledge of educational psychology and interest in the 
subject matter.

The concept as such, criterion-of-effectiveness or product paradigm, 
is also somewhat misleading in this case. Most researchers constructing 
tests on pupil gain or pupil growth are probably aware of the preceding 
educational conditions - at least in theory. Why should a certain product 
be expected? Why has a specific curriculum content been used? What is
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the relation of the test to the preceding teaching process? What is the 
significance of the concept of time in relation to the construction of a 
special criterion test?

These and many similar questions are closely related to the teaching 
process which actually forms the basis for the product paradigm.

Studies of the products of different instructional methods (cf. e.g. 
reviews by Dubin & Taveggia, 1968 and Tobias, 1982) are interesting 
examples of empirically oriented product studies that could perhaps be 
labelled and reanalysed as Process-Product studies. On the other hand, 
Tobias (1982) argued for a comprehensive theory of "macroprocesses" 
which can be summarized as follows: When different instructional 
methods do not result in different products, students are probably using 
similar cognitive macroprocesses despite method or instruction. Or 
stated otherwise: Two different educational methods or two different 
tasks do not result in two different products in terms of statistically 
significant differences, since most students use idiosyncratic cognitive 
macroprocesses. However, the inconsistent and conflicting results of 
studies of for example lecturing vs. discussion methods or different types 
of tasks (cf. e.g. Hare chapter 11,1976) are not explained within such a 
general theory or frame of reference.

Use of Theories

Under this heading we will give the reader an idea of some theories 
within teaching in general and Process-Product research in particular. 
Hopefully, it will also be of some help when reading and evaluating the 
actual study reported in this dissertation.

As for theories "as ends" Gage (1963) argued that an"ultimate" 
theory for research on teaching should be based on variables related to 
teacher behavior. Concerning theories "as means" his discussion 
focused on the importance of formulating the state of knowledge within 
the actual area. Furthermore, referring to Travers (1978), he stressed the 
use of postulates:

" . . . . ,  but preferably he [the researcher] should be more ambitious and
draft the theory as a set of postulates. He should then show how his

4



hypothesis represents a series of deductions from these postulates
(Travers, 1978, pp. 75-76)

Concerning theories as ends it is, however, not clear what kind of 
behavior Gage had in mind, and how the teacher's behavior should be 
related to classroom process and product. Furthermore, he did not 
discuss any levels or "grades of ambition" concerning theories either as 
means or as ends.

Fortunately, Snow (1973) presented an interesting article on theory 
construction for research on teaching in which he identified six different 
theory grades. This does not mean that a particular statement from a 
lower grade should be less valuable in the long run than a statement 
from a higher grade. Furthermore, these grades have recently been 
reanalysed in relation to current Process-Product research by Gage and 
Needels (1989).

Axiomatic and Broken-Axiomatic Theories

The first two grades consisted of these theories. Snow noted that 
attempts at axiomatization were rare within the behavioral sciences 
except for Hull's system (1943), measurement theory (e.g. Lord and 
Novick, 1968) and Zetterberg's variant of Durkheim's theory of the 
division of labour (Zetterberg, 1954). These two grades were virtually 
unknown in education, according to Snow. Gage and Needels concluded 
that such theories were too stringent within current Process-Product 
research on teaching.

Conceptual Theories and Constructs

Snow stated that this type of theory is usually associated with 
hypothetical constructs, mediating processes and models and, in my 
opinion, the black box in education (cf. also Winne, 1982). The black box 
is, in fact, theoretically equivalent to "mediating processes and /o r 
models". According to Gage and Needels Process-Product research on 
teaching has produced for example the construct of "academic learning
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time" (Fisher and Berliner, 1985), which was considered a hypothetical 
construct between teaching practices and student achievement. They 
also quoted Winne (1985) who had stated that:

". . .  teaching can he thought of as providing conditions that encourage 
students to apply one or another set of cognitive processes to content 
during instruction". (Winne, 1985, p. 674).

Descriptive Theories and Taxonomies

Representative examples, according to Snow, were Guilford's (1967) 
"Structure of Intelligence" and Gagne's (1970) list of types of learning. 
However, Gage and Needels characterized this level as "theory as 
organized representation of knowledge." They meant that theory as 
organized representation required the search for and explicit 
formulations of relationships between more or less general variables. 
Consequently, such a theory should be structured on assumptions of 
differences, relations, co-variations, associations, interactions, causal 
relationships, etc.

Elementarism

Beyond formulating initial hypotheses there is some kind of search 
for "elements" in terms of reducing the number of variables and the 
relations between them. However, according to Snow, elementarism can 
be either reductive or constructive. Reductive elementarism means that 
the researcher starts with a large number of variables xi, X2, X3 ... Xn, 
which vili be reduced to as few variables as possible, sometimes perhaps 
only to two. Constructive elementarism means that the researcher starts 
with, for example, only one concept, e.g. "lesson". He creates or 
constructs observable variables xi, X2, X3 ... xn, which in their turn can be 
reduced.
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Formative Hypotheses

Snow describes this level as follows:

probably the first step in problem-solving of any kind. Thus, 
hypotheses are the basic ideas and expectations with which research on 
teaching begins. Some hypotheses can be tested while others cannot. But 
all have some claim to a role in theorizing if they are productive of 
research." (Snow, 1973, p. 86).

According to Gage and Needels Process-Product researchers often 
test formative hypotheses when identifying relations - or correlations - 
between im portant parts of the teaching process and student 
achievement or some other kind of product. In my opinion a lot of work 
has probably been done on this level within Process-Product research on 
teaching.

Presage, Process and Product Paradigms

So far three paradigms, namely Process, Product and Process- 
Product paradigms have been discussed. According to Flanders (1985) a 
Presage-Process-Product paradigm was first reported by Mitzel (1960). 
This paradigm will be summarized in this section. Furthermore, the 
dualism of process and product per se will be discussed to some extent.

M itzel's paradigm  focused on teaching, especially teacher 
effectiveness. He suggested that presage criteria should be based on 
assumed relationships with other criteria relevant to either process or 
product. At this point of time at least four types of presage criteria were 
commonly used: a) teacher-training variables, b) teacher personality 
attributes, c) teacher knowledge and achievement, and d) in-service 
characteristics, e.g. number of years of teaching experience.

However, as stated by Mitzel himself, many of the variables used 
within each category, e.g. number of years of teaching experience, lacked 
demonstrated relevance to teaching processes and teaching products. Or 
stated otherwise: The questions of reliability and validity were not solved 
satisfactorily. To the best of my knowledge they remain unsolved.
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Mitzel suggested two types of process criteria, teacher and student 
behavior, respectively. He also argued for criteria on the educational 
interactions between teachers and students.

However, since 1960 correlations between teacher and student 
behavior have been the subject for hundreds of studies, (see e.g. reviews 
by Rosenshine & Fürst, 1973, and Brophy & Good, 1986).

Furthermore, there is a general research problem inherent in Mitzel's 
and other Process-Product paradigms, i.e. the dualism of process and 
product. What should first of all be studied in the classroom? The 
process or the product? The daily work or the credits? The group 
interaction process may actually contain several products, e.g. division 
of labour and reporting the work in class (cf. Egerbladh, 1976 b). The 
product may also be considered a process if the student is solving a 
problem, writing down a correct answer, etc.

It is true that the interaction between teacher and student process 
behavior can be considered the core of the whole process of school 
learning as suggested in Mitzel's paradigm. But when does the process 
become a product and vice versa? Surely, the student must master some 
"basic skills," i.e. the products of earlier educational processes before 
meaningful participation in new study processes. Furthermore, some 
curriculum programs are by some educators regarded as "process- 
oriented", and others as "product-oriented", but the difference is often 
not clear (cf. ç*g. Weiss and Reagan, 1985).

Educational research data often contain both process units and 
product units. Therefore, there is a need for the concept of educational 
productivity. This productivity may be found in the process as well as in 
the product and can be treated as Process-Productivity, product- 
productivity or final productivity, but primarily as the interaction 
between these two concepts, i.e. process and product. The emphasis on 
the interaction depends logically on the actual research problem but, in 
fact, there is basically no dualism between process and product or 
content. Or stated otherwise:

"With respect to both classroom learning and curriculum design, it is 
argued that product and process interact rather than exist as separate, 
self-sustaining phenomena. Efforts to operate in the context of a 
product-process dualism is described as analogous to attempting to
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separate . . .  the act of swimming from water". (Tanner and Tanner, 
1975; Weiss & Reagan, 1985).

The data from the main study in this dissertation will be analysed in 
terms of educational productivity which, of course, is something quite 
different from industrial productivity and other concepts of "technical" 
productivity (cf. also Berliner, 1980). The concept of educational 
productivity and its use will be elucidated in the following chapters.

The Descriptive Correlational Experimental Loop

Process-Product research on teaching in natural and seminatural 
settings during the period from 1960 to the early 1970s has been 
summarized and analysed by Rosenshine and Fürst (1973). Their work 
was done on the basis of the following paradigm:

1. Development of procedures for describing teaching in a quantitative 
manner;

2. Correlational studies in which the descriptive variables are related to 
measures of student growth;

3. Experimental studies in which the significant variables obtained in 
the correlational studies are tested in a more controlled situation.

Rosenshine and Fürst discussed three contexts for this descriptive- 
correlational-experimental loop, namely classroom-focused research, 
teaching-skills research and curriculum-materials research. Interesting 
examples of comprehensive empirical research were given within each 
context, but the studies were mainly non-theoretical, at least concerning 
assumptions, propositions and hypothetical constructs.

Moreover, only a few studies were consistent with the paradigm. 
Many descriptive-correlational studies were not followed by 
experiments - that is field experiments - and most studies did not "loop 
up", that is they were not tested in a more controlled situation. It is also 
difficult to understand how both process and product were studied since
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the relationship between them was not clarified. Furthermore, the 
authors themselves pointed to the possibility that teaching research in 
"pure" natural settings (research in situ) can be unproductive because 
the settings are not functional for design and conceivable outcome (cf. 
Rosenshine & Fürst, 1973).

Presage, Context, Process, Product Paradigm

Dunkin and Biddle (1974) classified teaching into the following 
categories in their analysis of more than 100 empirical studies: Process 
occurrence, context-process, presage-process, process-process and 
Process-Product relationships. Presage determinants were associated 
with the teacher and the teacher's behavior. These determinants 
expressed strategies for coping with students and were to be controlled 
by educators. Strategies for instruction concerning e.g. task-solving 
procedures and organizing classroom activities can be said to belong to 
this category.

Context determinants expressed educational conditions to which 
educators mainly had to accommodate themselves. These determinants 
could be found in e.g. textbooks, classroom organization, school, and 
community. Two years earlier these types of context determinants had 
been called frame factors by Lundgren (1972). His main factors could be 
found in the goal and context of the curriculum. The key concept - the 
steering group - was seen as a hypothetical construct and as an 
expression of various constellations of frame factors. The steering group, 
to which the teachers probably had to accommodate themselves, 
consisted of pupils between percentiles 10-25 regarding intellectual 
ability (cf. also Dahllöf, 1971).

Process determinants were connected with teacher classroom 
behavior, pupil classroom behavior and observable changes in pupil 
behavior.

Product determinants were associated with immediate pupil growth 
- usually achievement - and with long-term pupil effects.

However, according to Dunkin and Biddle, many researchers 
eventually hoped to build theories of teaching transcending contextual 
conditions, whereas presage determinants should be integral to the
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researcher's concerns within such theories. In fact, they stated that 
assumptions of contextual irrelevance were made in all sciences. At the 
same time they pointed out that:

" . . .  One of the major problems hampering construction of theories of 
teaching is the fact that so few multivariate process studies have yet 
been conducted". (Dunkin & Biddle, 1974, p. 416).

It should also be noted that Dunkin and Biddle classified research 
on teaching into four major types of design: field surveys, presage- 
process experiments, process-process experiments and Process-Product 
experiments.

"By far the majority of investigations fall into the first class, so that 
most of our knowledge concerning teaching today is concerned with 
frequencies of occurrence and co-variation. To justify a cause-and-effect 
interpretation of these latter requires experimental evidence, which is 
only occasionally available" (Dunkin & Biddle, 1974, p. 83).

According to current articles and reviews on Process-Product 
research (cf. e.g. Needels, 1989; Shulman, 1986, and Needels & Gage 
1991) this still seems to be the state of the art, generally speaking. 
However, one of the critical comments on process designs is relevant to 
the main study of this dissertation:

" . . .  , while in many respects the teacher's job is more that of creating 
an appropriate learning environment than of providing a direct 
stimulus for the edification of individual pupils. This suggests 
research in which teacher behavior is considered an independent 
variable, classroom environment a mediating variable, and pupil 
response a dependent variable. Designs of this sort would be 
particularly appropriate for the study of teaching in self-directed 
classrooms. We are unfamiliar with any studies that exhibit this 
particular design, although those of Gump (1967) and Perkins (1964, 
1965) come close". (Dunkin & Biddle, 1974, p. 438).

This type of experimental teaching research can be considered to
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belong to a Process, Process, Product paradigm. However, according to 
the best of my knowledge, such research has not yet been reported.

At the "educational-sociological" level Dahllöf (1971) argued for 
objectives, content, process, methods and time as intervening or process 
variables. However, process variables as different cognitive strategies 
and task persistence are probably more appropriate at the 
educational-socio-psychological level, especially when the focus is on 
classroom and group problems. Furthermore, Dahllöf advocated the use 
of process variables as dependent variables. This is an interesting 
parallel to the presage-process and process-process studies mentioned 
earlier and to the mediating Process-Product paradigm discussed below 
(cf. also Winne and Marx, 1982). In all these cases the process may be 
seen as containing dependent variables.

However, this theoretical problem may be solved by using the 
concept of educational productivity mentioned above. Actually, data for 
educational productivity may be found on all three levels, a) teaching 
process, b) mediating student process and c) product or final student 
product, given a satisfactory content validity.

Mediating Process, Product Paradigm

Doyle (1978) thought that the traditional Process-Product paradigm 
was too narrow. In his opinion the paradigm included only two main 
components: On one hand teaching behavior such as teaching styles, 
methods, teaching models and strategies and, on the other, outcomes, 
results or products. In agreement with Dahllöf (1971) he experienced a 
need for the study of interim processes, intervening variables or 
mediating processes between teaching behavior and learning outcomes 
or final student products. What Doyle had in mind were mediating 
processes such as attendance, structuring, task persistence, time 
utilization, active learning time and pupil engagement.

This type of "black box problem" belongs to Snow's level of 
"conceptual theories and constructs" discussed above (Snow, 1973). 
Previously used concepts like attendance, structuring, task persistence, 
etc. should, following Snow and also Gage and Needels (1989), be 
treated as hypothetical constructs intervening between teacher behavior
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and pupil outcomes. Academic learning time (Fisher & Berliner, 1985) 
and cognitive mediational processes (Winne, 1987) are recent examples 
of hypothetical constructs that have extended the traditional Process- 
Product paradigm for research on teaching.

Anyhow, the mediating process level should help the researcher to 
understand and interpret findings regarding teacher behavior and 
student outcome. This calls for the use of, for example, a mediating 
process model for the purpose of analysing the process and /or the 
productivity. The discussions of the structure and content of the Process- 
Product paradigm are, however, relevant to future educational research 
(cf. Brophy & Good, 1986; Macmillan & Garrison, 1984; Shulman, 1986; 
Carrol, 1985, and Needels and Gage, 1991).

Empirical Studies

As stated before most studies have been descriptive an d /o r 
correlational - correlating teacher behavior and student achievement. In 
fact, Dunkin and Biddle (1974) analysed more than 100 empirical 
studies drawn from a sample of 500 studies. At the same time they 
estimated that about 10,000 field experiments had been performed. 
However, teachers were randomized to different treatment groups, or 
"true experiments" (cf. Cook and Campbell, 1979), in very few of these 
experiments.

Following Gage and Needels (1989) four field experiments out of 
totally 13 will be summarized in the next section. In my opinion these 
studies are representative educational field experiments within Process- 
Product research. The most important criteria used by Gage and Needels 
were number of teachers, grades, student SES (Socioeconomic Status), 
subject assignment to groups, hours of teacher education, basis of 
process variables, hours of observation, and outcome measures.
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Some Field Experiments

Crawford, Gage, Como, Stayrook & Mitman (1978) studied 33 
second- and third- grade classes in the suburbs of the San Francisco Bay 
area during two semesters. The treatment group consisted of 23 teachers 
who received training with printed material. Half of these teachers 
participated in five weekly 2-hour seminars consisting of role-plays and 
video recordings of a model teacher performing the recommended 
educational practices. The control group consisting of 10 teachers 
received no training. The teachers were assigned to different groups by 
means of a stratified sampling method based on mean class pretest 
achievement. Following the "descriptive-correlational-experimental 
loop" (Rosenshine & Fürst, 1973) described above, the recommended 
teaching practices were derived from the results of four correlational 
studies reported earlier (cf. e.g. Soar, 1973). Means, standard deviations 
and correlations with achievement were obtained. Comprehensive 
observations, totally 55 hours, were made during the pretraining, 
training and posttraining periods.

The treatment group teachers exceeded the control group teachers at 
the .02 level concerning conformity to the recommended teaching 
practices. Student product measures showed that the students' passivity 
was lower (p<.10) and that their attentiveness was higher (p<.10) in the 
treatment classes. End-of-year vocabulary scores on a reading test were 
higher (p <.15) in the treatment classes. End-of-year differences in 
reading comprehension favoured the treatment classes, but the 
differences were not significant.

Friedman and Stomper (1983) experimented with five teachers of 
basic algebra. Eight teachers formed the control group. The experiment 
group worked with a training program during the spring semester. Each 
week they participated in two seminars, one 2-hour and one 1-hour 
session. The instructional strategy used for the teacher training was 
based primarily on the investigators' own correlational study of effective 
teaching and on the findings of other researchers. The experiment group 
teachers were videotaped at the beginning and during the last week of 
the semester - totally 2 hours. Eight of the 14 measured teacher behaviors 
showed a significant difference (p<.05) between pre- and posttest 
measures. Student achievement was measured by means of an
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examination developed by the college's mathematics department. The 
experiment group's "adjusted posttraining mean of class means" 
exceeded that of the control group with an effect size of .89.1 No 
comparison with the control group was made concerning the 14 
observed teacher behaviors.

In a field experiment in five low-SES subdistricts in Bandung, 
Indonesia, Djalil (1984) randomly assigned 30 teachers to three groups:
a) an intensive training group, which was observed and given feedback;
b) a group given the same training as the intensive training group but 
which was not observed; and c) a control group given no training. The 
training dealt with teaching variables adapted largely from three 
correlation studies reported in, for example, Anderson, Evertson and 
Brophy (1979). Observations were made once a week during 70 weeks 
(totally 93 hours). The original teaching-practice variables were factor 
analysed, resulting in five general factors, e.g. teacher withitness and 
teacher structuring. The teachers in the intensive training group had a 
higher mean on three factors. Student task involvement was significantly 
greater (p<.001) in the intensive training groups. Student achievement 
and student interest were significantly higher in the intensive training 
groups (p<.05 and p<.01 respectively).

A research group consisting of Gall, Fielding, Schalock, Charters and 
Wilczynski (1984) worked with 49 teachers in 15 schools in three 
districts. The subject was mathematics and the teaching extended over 
two semesters. The teachers were assigned to three groups: a) 
principal-involvement group, b) regular-in-service group, and c) control 
group. The teachers in the principal-involvement group attended two 
3-hour training sessions together with their principals. The principals 
observed one math lesson with each participating teacher. This group of 
teachers received more training than the teachers in the 
regular-in-service group, who got two 3-hour training sessions without 
their principals. The teachers in the control group were told to carry on 
with their normal math teaching. The teaching practices were taken from 
a training program used by Good and Grouws (1979, 1981). This

1 "Approximate effect size is computed by subtracting the mean of the control class 
means from the mean of the experimental class means and dividing the difference by the 
standard deviation of either the control class means or the pooled-group class means. The 
class level standard deviation is used because the class was the unit of treatment and 
analysis in these experiments." (Gage and Needels, 1989, p. 282.)
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training program was in its turn taken largely from earlier observations 
of effective and ineffective mathematics teachers. The teachers were 
observed shortly before their training, three weeks after their training and 
ten weeks after their training (totally three hours). An analysis of 
covariance, w ith pretreatm ent as covariate, revealed that the 
principal-involvement and the in-service groups used the recommended 
practices more often than the control group (p<.001). The proportion of 
off-task behavior of students was lower in the two trained groups than in 
the control group. (Effect sizes ranging from .30 to .58 for the 
com parisons of postobservations and delayed observations, 
respectively.) There was no significant difference between the students in 
the trained groups and in the control group. The California Achievement 
Test revealed an effect size for comparisons between the in-service group 
and the control group of .48 for the total score, .51 for a concept subtest 
and .33 for a computation subtest. The effect sizes for the comparisons 
between the principal-involvement and the control groups were close to 
zero (less than .17).

Some Factorial Experiments

The need for factorial and true experiments within Process-Product 
research has been perceived by many distinguished researchers (cf. e.g. 
Brophy and Good, 1986, and Gilbert and Mosteller, 1972). Dunkin and 
Biddle (1974) argued for multivariate process designs since the usual 
correlational Process-Product designs were too often pedestrian and 
costly. In fact they stated that multivariate process designs could 
produce more innovative information concerning teaching and above all 
more information per expenditure of time and funds on the part of the 
investigators. Their statements can be summarized as follows:

1. Different process variables should be measured at the same time; in 
our case student work material, credits and different group 
compositions. This will make it possible to discover those who are 
n o t productive as well as those who are in a given context. 
Relationships between various teaching variables can also be 
studied explicitly. It will also be possible to "mine" the same
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expensive classroom recordings for a variety of different findings, 
"main effects" as well as interaction effects.

2. Designs supplying information concerning differential impact of 
teaching on individual students were recommended. Furthermore, 
Dunkin and Biddle emphasized that one of the reasons for the 
relatively weak effects of classroom research was that the teacher in 
situ probably did not behave in the same way with all students.

3. This third point has already been discussed, that is the need for 
research on a) independent teacher process, b) mediating student 
process and c) final student product approach within one and the 
same study.

However, very few factorial experiments have been reported, but 
some "typical" true factorial experiments will be summarized below. 
They probably represent a sample of less than one thousandth of all 
studies - primarily descriptive and correlational - reported with 
relevance to the basic Process-Product paradigm on teaching.

One of the first factorial experiments was reviewed long ago by 
Medley and Mitzel (1963) in the first Handbook of Research on Teaching. 
This experiment was originally reported by Wright and Proctor (1961) 
and was based on 12 classes in a 2(degree of mathematical training) X 
2(amount of pupil participation) design. The pupils were observed by 
trained observers. According to Medley and Mitzel the different scores 
clearly discriminated the various groups and illuminated the differences 
between the various styles of teaching. However, no significant 
interaction between mathematical training and pupil participation was 
reported. At the same time it is interesting to note that pupil 
participation had essentially the same denotation as many concepts 
used later on, e.g. task persistence (Doyle, 1978; Shulman, 1986), pupil 
work involvement (Dunkin and Biddle, 1974), task engagement 
(Shulman, 1986), pupil dependency of task (Dunkin and Biddle, 1974), 
perseverance (Carrol, 1985), student engagement (Helmke et al, 1986), 
off-task vs. on-task (Brophy and Good, 1986), time utilization and 
academic time (Dahllöf, 1971; Fisher and Berliner, 1985), and 
instructional time (Berliner,1990).
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Medley and Mitzel concluded by stating:

... "the potential value of this approach to the development of a theory
of classroom learning (teaching) is very great" (p. 290).

Clark, Gage, Marx, Peterson, Stayrook and Winne (1979) reported a 
factorial experiment using Structuring Treatment, Soliciting Treatment, 
Reacting Treatment and four rigorously trained teachers as independent 
teacher process variables (cf. Bellack et al, 1966 for analysis of the three 
educational treatments). No references were given to earlier factorial 
Process-Product experiments. In fact, the authors stated that:

... "the experiment was unique in manipulating three clusters of teacher 
behaviors" (Clark et. al., 1979, p. 534).

The three educational treatment variables were analysed at two 
levels (high vs. low). Consequently, a 2 (Structuring) X 2 (Soliciting) X 2 
(Reacting) X 4 (Teacher) factorial design was used. Analyses of 
covariance on different achievement and attitude tests with relevant 
pretests as covariates were performed on 408 students in the sixth grade 
attending public schools near Stanford University. No control group was 
used. Detailed descriptions of the ingenious procedure and analysis of 
observation data were given in the report. In summary, a pretest, posttest 
and retention design were performed. The four teachers used a specially 
prepared nine-lesson curriculum on ecology. The teachers were 
considered to be interchangeable owing to their rigorous training.

In general, knowledge about ecology increased, while the attitude 
towards ecology became more negative. High rather than low 
structuring improved student achievement. Low soliciting was more 
effective than high soliciting (p<.05).

Significant differences in the effectiveness of individual teachers as 
measured by a multiple-choice achievement posttest were obtained 
(p<.05). The highest mean achievement was attained by the students of 
Teacher one, and the lowest by the students of Teacher three. The 
Reacting X Teacher interaction was significant (p<.03). In fact, students 
benefited from high reacting by Teachers one and four and by low 
reacting by Teachers two and three. A significant Structuring X Soliciting
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X Reacting X Teacher interaction was also revealed. Consequently, the 
main effects of the treatments and teachers were by themselves 
inadequate as an explanation of the total variance among means.

As for additional measurement - essay and attitudes towards 
ecology posttests - it should be observed that high structuring increased 
essay achievement if the structuring was done by Teacher one, but not by 
the other teachers(p<.05).

Two additional significant higher order interactions appeared: 
Structuring X Soliciting X Teacher and Structuring X Soliciting X 
Reacting X Teacher. Similar interactions were also obtained on a 
multiple-choice retention test, essay test and attitude towards ecology 
retention test, with most interactions containing Teacher as a factor. 

Regarding future research the authors concluded by stating:

"The implication here is that future research on teaching should follow 
the present example and put promising variables to the test of 
experimentation" (Clark et al, 1979, p. 550).

However, my review of the literature has not resulted in further 
factorial experiments.

Some Mediating Studies

One of the most distinguished scientists today concerning Process- 
Product research on teaching, M. C. Needels, summarizes the traditional 
approach as follows:

"Selecting a sample of teachers and their students, conducting 
systematic observations in classrooms, assigning a frequency or 
proportion score to each classroom for each observation variable, 
measuring students' achievement and attitude in each classroom, 
obtaining a class mean outcome score from students' test scores, and 
correlating the observation scores from each class with the mean test 
score from each class." (Needels, 1989, p. 505).

However, current studies on teaching are sometimes more or less
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related to the paradigm revised and reported by Doyle (1978). This 
paradigm has already been discussed to some extent, but within the 
framework of the still prevalent writings by Dunkin and Biddle (1974) 
this new or alternative paradigm may be called a teacher process, 
mediating student process, and student product paradigm . Some 
illuminating mediating studies will be summarized below.

To the best of my knowledge the first study was reported long ago by 
Bloom (1953) (cf. also Doyle, 1978). He attempted to answer the 
following research questions: What do students think about during 
lecture classes compared with discussion classes? How are the 
differences between thought-processes related to the more easily 
observed overt differences between these two methods of teaching? How 
can one method of teaching be regarded as more effective than the other 
considering students' thinking in class?

The study included only five lectures but twenty-nine discussions. 
The lectures were structured primarily in the form of one-way 
communication. The discussions were structured primarily as two-way 
communication between the teacher and the students. This latter 
educational praxis is currently referred to as classroom discourse ( cf. e.g. 
Needels, 1989) and consists of teacher and student talk, questions, 
answers, etc. Different subjects were used. Students' products were not 
measured psychometrically or otherwise, but inferred from the 
mediating student process level, that is from students' thinking, by using 
the method of stimulated recall. More specifically the students were 
asked questions directly after the lessons concerning a) their thoughts 
about other persons, b) their thoughts about themselves, c) irrelevant 
thoughts and d) relevant thoughts. The interviews were audiotaped.

The results revealed that 64 percent of the thoughts dealt with the 
problem(s) under consideration during lectures, while 55 percent of the 
thoughts were of this type during the discussions.

On the contrary, 8 percent of the thoughts involving synthesis of 
ideas and attempts to solve problems were accounted for during 
discussions, while only 1 percent was accounted for during lectures. 
Furthermore, the major distraction during discussions (irrelevant 
thoughts) was students' irrelevant talk, while the major distraction 
during lectures was unusual or "dramatic" words.

Bloom concluded that lectures were especially successful in securing
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the attention of students to what was being said, while discussions were 
more successful in evoking complex problem-solving types of thought. 
Concerning the inferences of "method effectiveness" he concluded that, 
provided that the objective of education was the development of 
knowledge, lectures were far more efficient than discussions. However, if 
the objective was the development of abilities and skills concerning 
problem-solving, the least efficient discussion was superior to most 
lectures. But again, dependent student product variables were not 
assessed. Furthermore, independent teacher process variables (lectures 
vs. discussions) were not manipulated or varied otherwise, for example 
in terms of different treatment levels.

In a mediating study by Shimron (1976) the major purposes were to 
a) adapt an "Individually Prescribed Instruction" (IPI) program to the 
educational system, b) determine whether distinctive patterns of 
behavior existed for students of shifting learning characteristics, and c) 
determine whether the IPI program succeeded in adapting its 
instructional procedures to these behavior patterns.

Two assumptions of adaptability were made: a) The adaptability of 
the curriculum to individual differences could be detected by measuring 
the students' task on - task off behavior, b) The adapability of the 
teachers to individual needs could be detected by measuring the number 
of teacher-student interactions (two different teachers participated in the 
study).

In relation to these assumptions two theoretical dimensions were 
defined: task-related dimension and interpersonal dimension. Simply 
stated a 3 (direct on-task, task-oriented and off-task behavior) X 3(no 
interactions, dyadic interactions and group inter-interactions) mediating 
model was constructed. These two dimensions were combined into a 
matrix on the basis of the formulated "subcategories" of observable 
behavior.

The subjects were eight second-grade students from an inner city 
school. Four students had mastered the largest number of curricular 
units and four had mastered the smallest number of units. 
Consequently, fast vs. slow learners were studied. Only one student was 
observed at a time on the basis of the mediating model and each student 
was observed five times during the study.

The results showed firstly that fast students spent twice as much
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time on task but completed three times more units of work than slow 
students. Or stated otherwise: Fast students spent more time on task 
each class period but less time on task per unit of work.

Secondly, the number of student-teacher interactions was 
significantly higher for fast students than for slow students concerning 
on-task activity. This result was explained in terms of a higher rate of 
"waiting" frequencies among fast students. According to the data the 
teachers did not favour any particular kind of student. Consequently, the 
hypothesis of the self-fulfilling prophecies was not confirmed in this 
study in contrast to e.g. Rosenthal and Jacobson (1968).

As for student-student interactions almost no peer activities were 
recorded in the on-task categories, but both fast and slow students spent 
about the same time on off-task activities (between 10 and 15 percent of 
their time). This was interpreted in terms of need for social interaction. 
However, the degree of social group activity involving more than a 
simple dialogue was very low for both categories of students (about one 
percent).

The general conclusion was that the IPI program had succeeded in 
adapting its instructional procedures within this particular educational 
system consisting of two teachers and eight students.

Peterson and Swing (1982) attempted to answer the following 
question: What is going on in the student's head during the instructional 
process? Furthermore, they assumed that students do not merely 
respond to information, but that they actively manipulate or process it 
and although they may appear to be cognitively engaged in a task, they 
may not be on-task.

The authors used a stimulated-recall technique by showing the 
students videotaped segments of a lesson in which they had 
participated. After viewing each segment, the students were asked what 
they were thinking about during critical parts of a lesson and what they 
were thinking or doing to help themselves learn the lesson.

The subjects were 72 students. 24 in the highest quartile of ability, 24 
in the second or third quartile of ability, and the remaining 24 in the 
lowest quartile. The teacher was a male and he was one of the students' 
regular classroom teachers. Each class was scheduled to meet for a 
three-hour session two consecutive mornings or afternoons. Each day 
the students were given a one-hour lesson on probability. The first day
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the remaining two hours were used for interviews. After the instruction 
on day two, the students had a one-hour interview and a one-hour 
achievement test. The teacher followed a detailed plan which he had 
developed in co-operation with the authors. Each lesson covered the 
following four segments: review, development, controlled practice, and 
seatwork. Consequently, the antecedent or independent variable was the 
teacher using a lesson plan.

The students and the teacher were videotaped by two cameras. Each 
camera focused on the students and occasionally on the teacher and the 
blackboard.

The students' responses were coded into four major categories: 
Attending, Understanding, Students' reasons for not understanding, and 
Students' cognitive strategies. The frequency scores for the categories 
were correlated with the students' scores on an ability pretest, the 
seatwork assignments, the achievement test, and an attitude posttest.

Although the study was correlational and did not permit causal 
relationships between students' thought processes, achievement and 
attitudes the following general conclusions could be drawn:

1. "Students whose interview responses indicated that they were attending 
during class tended to have higher achievement scores on the seatwork 
problems than students who were attending only part of the time or none of 
the time.

2. Independent of student ability, students' reports of their understanding of 
the lesson were positively and significantly related to their achievement on 
the seatwork problems and on the achievement test.

3. Studens who articulated specific cognitive strategies which they used 
during the teaching-learning situation tended to have higher scores on the 
achievement measures than students who did not articulate such cognitive 
strategies.

4. Independent of students' initial attitudes, students who reported 
motivational self-thoughts tended to have more positive attitudes at the end 
of the session than students who did not report such motivational 
self-thoughts. " (Peterson and Swing, 1982, pp. 485-488)
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However, the reported correlations were low. (Between .09 and .36 
and -.06 and -.31 respectively.)

As stated before, research within the Process-Product paradigm has 
stressed the quantitative and correlational relationship between teacher 
behavior and student achievement. Winne and Marx (1982), however, 
assumed that important teacher behavior influenced students' cognitive 
processing of content during teaching. Furthermore, following the 
authors, these cognitive and mediating student responses are central in 
determining:

. . . "what is processed, how it is processed, and therefore what is
remembered" (Rothkopf, 1976, p. 116; Winne and Marx, 1982, p.
494).

Winne and Marx (1982) explored a) the students' cognitive and 
mediating responses and b) the teachers' intentions during the teaching 
process. Or stated otherwise: The authors analysed both the teachers' 
and the students' descriptions of crucial segments of videotaped lessons 
by means of a self-reporting procedure.

Three male and two female teachers participated in the study. The 
independent teacher process variables were these teachers' regular 
teaching including curriculum, planning and classroom atmosphere. 
Fifty 25-45-minute mathematics, science, languages, arts, and social 
studies lessons were videotaped. A total of 113 students from grades 4,5, 
and 7 participated in the study.

A system of analysis was used representing a) the teachers' 
intentions, and b) the students' views of their teachers' cognitive 
processes. This system included three major categories: Orienting, 
Cognitive processing, Consolidating, and a number of subcategories.

First of all the analysis showed a lack of correspondence between 
instructional events identified by the teachers and the cognitive 
processing that these events cued for the students. Secondly, the teachers 
used "instructional stimuli" to prepare, orient and guide the students 
before the learning per se. Thirdly, when the teachers used a general rule 
or a complicated thinking strategy, there was considerable variability in 
the students' perceptions of the instructions.
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However, student achievement or some other student product was 
not assessed in this mediating process study on teaching.

The students' thinking on the mediating level has recently been 
studied by e.g. Renström, Andersson and Marton (1990).Their research 
approach is called phenomenography (Marton, 1981), and can be 
described as follows:

"It aims to reveal the quantitatively different ways in which people see, 
experience, understand, and conceptualize various phenomena in the 
world around them. The starting-point for this orientation is an 
empirical observation that has been made repeatedly - that whatever 
phenomenon people encounter, there seems to be a limited number of 
qualitatively different ways in which that phenomenon is understood. 
These differing understandings, that phenomenography seeks to reveal, 
are seen as human-world relations; In other words, they are not 
psychological entities located in individuals but rather different ways 
in which the world appears to individuals." (Renström et al, p. 556)

A total of 20 students from grades 7, 8 and 9 participated in this 
particular study. Nine different substances referring to the concept of 
matter were used as independent teacher process variables. Three 
different problems referred to each of the nine substances. (The structure 
of the substance, the progressive division of the substance, and the 
changes due to heating, cooling, and dissolving.) The interviews were 
carried out with a set of questions specified in advance. However, the 
dialogue following the questions was more or less idiosyncratic. 
Following the phenomenographic approach a non-algorithmic and 
interpretive analysis resulted in a set of related categories of description 
of the students' thinking about matter. However, the final student 
product was not assessed.

Six distinctly different conceptions of matter were found by means of 
extensive analytical and interpretive work on the word-for-word 
transcription of the interviews. Matter was understood to be a) a 
homogeneous substance, b) substance units, c) substance units with 
"small atoms", d) an aggregate of particles, e) particle units, and f) 
systems of particles. These terms formed a hierarchy with homogeneous 
substance "at the top" and systems of particles "at the bottom".
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Interesting accounts of each of the six conceptions were given in the 
report (pp. 558-565).

In the classroom situation students every day try to solve different 
tasks or contents related to the actual curriculum. However, the research 
literature concerning Process-Product research on teaching probably 
does not contain any systematic studies where different tasks or contents 
have been studied experimentally. To the best of my knowledge no 
international classroom or field experiments have been reported where 
either task or content has been treated as an independent teacher process 
variable. It is true that Aptitude - Treatment - Interaction research (ATI) 
and psychological laboratory product experiments (cf. e.g. Cronbach and 
Snow, 1969) have much in common with this study, e.g. interactions and 
laboratory-like settings, but the difference is that whereas ATI research 
stresses Aptitude, this concept is not studied in this dissertation.

In summary, this review of earlier research reveals that Process- 
Product research has been carried out within different paradigms or 
perhaps rather by developing different paradigms. This research is also 
connected with different theoretical levels, e.g. "formative hypotheses" 
and "conceptual theories and constructs". However, very few studies 
have been based on an independent (teacher process), mediating student 
process and dependent student responses paradigm suggested by 
Dunkin and Biddle as early as 1974.

The mediating level - sometimes equivalent to "the black box" - has 
very seldom been studied in terms of empirically testable process 
models. This level has in most cases been analysed in terms of 
"hypothetical constructs," e.g. academic learning time.

Since correlations and other descriptive statistics do not permit 
thinking in causal terms researchers have wanted "preferably 
multivariate" studies that can be analysed by means of inferential 
statistics. To the best of my knowledge neither group work nor group 
problem solving have been studied within the Process-Product 
paradigm of teaching (cf. e.g. Peterson, Wilkinson & Hallinan, 1984).

The research presented in the following chapters will to some extent 
remedy these weaknesses.
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Definitions of Some Important Concepts

The concept of content has been used in many different but related 
ways within the behavioral sciences. Sometimes the concept refers to 
"everything" that can be included in an overall concept, e.g. ability. The 
concept of ability is often defined as verbal and/or mathematical skill. A 
content analysis implies for example the possibility to discover and 
specify factors forming part of an overall concept in e.g. communication 
or motivation.

In pedagogical contexts content often refers to the basic material, 
usually written material, distributed to students so that they can 
accomplish an individual task or a group task.

In this dissertation content was used in the latter sense. More 
specifically, content referred to four separate short texts, each describing 
a theory. Each text was presented on one and a half normal pages, (see 
appendix 1.) The four theories described were: a learning theory, a 
developmental theory, a psychodynamic theory, and a cultural and 
historical theory. The texts were connected with the students' curriculum 
and the students were, at least partly, familiar with the four theories.

Group content implied that the group members were instructed to 
read and try to understand all four theories mentioned above. Individual 
content implied that each group member should read and try to 
understand only one of the four theories. However, during the following 
group sessions all four theories were to be discussed in all groups.

C ohesiveness (High vs. Low) was defined on the basis of the 
adaptation by means of a conventional sociometric method. All students 
were asked to write down the names of the three classmates they wanted 
to work together with when solving a discipline case. The students 
would later be given a written presentation of the discipline case ("The 
case of Eva"). Three or more mutual sociometric links defined High 
Cohesiveness. Fewer than three links defined Low Cohesiveness. The 
discipline case per se and the details in the sociometric method will be 
further described below.

Group Credit implied that the group members were told that all 
group members would be given the same credit, that is WH (With High 
Credit), P (Passed) or F (Failed). Individual credit implied that each
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group member would be given an individual credit (WH, P or F) based 
on their individual contributions during a videotaped group session.

Mediating student process variables, i.e. task persistence, and 
dependent student product variables, i.e. result of group work and 
individual work will be defined in the following chapters.

The Authors Previous Experiences of Small Group Research

Before performing this study the author was a member of a research 
group conducting small group research. This research dealt with "peer 
groups" and "Group Problem Solving" and is presented in, for example 
Egerbladh (1976 a, 1976 b, 1977), Egerbladh & Sjödin (1981,1986), Sjödin 
(1979, 1982), Andersson, Bobrink & Rönnerman (1980), Bobrink & 
Rönnerman (1982) and the dissertation by Sjödin (1991). Theoretical 
work was also carried out by Egerbladh (1981,1982), Egerbladh, Sjödin, 
Bobrink & Rönnerman (1983), and Egerbladh & Bobrink (1984, mimeo). 
The studied group factors were chiefly type of problem, group size, the 
group process per se. the relations between process and product, group 
composition, group norm and group product related to individual 
retention. This "preparatory" research provided useful experiences and 
knowledge. However, it appeared that the procedure, described in the 
next chapter, functioned satisfactorily starting with the observation and 
measurement of group number one. This earlier research, described 
above, substituted a traditional pilot study.
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METHOD

Subjects

A total of 287 peer students at the Department of Education, Umeå 
University and at the teacher training colleges in Umeå and Luleå 
participated in this study. Umeå and Luleå are situated in the north of 
Sweden with approximately 100,000 inhabitants each. The students 
were between 20 and 40 years of age. Most of them came from the 
northern parts of Sweden. 256 of these students, 51 males and 205 
females, were divided into 64 groups. The remaining 31 students, 7 
males and 24 females, worked individually and with the same task as 
the groups.

Design

A 2(Content, Group vs. Individual Content) x 2(Cohesiveness, High 
vs. Low Cohesiveness) x 2(Credit, Group vs. Individual Credit) design 
was used to represent the teaching process on the independent level.2

The mediating student process variables that formed an analysis 
model are shown in a four-field table: Contribution (Analytical vs. 
Structural Contribution) X Persistence (Task Persistent vs. Task 
Non-Persistent Contribution). Cf. fig. 1. Task Persistence means that the 
group members are considered dependent on or persistent to the content 
of the task. Task Non-Persistence means that the group members are 
considered not dependent on or non-persistent to the content of the task.

Dependent student product variables were the result of group work 
or individual work in terms of written answers.

The complete design of this experiment is summarized in figure 1.

2 All factors were considered fixed and between factors.
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Figure 1. Design of the main study.
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PROCEDURE

Group Composition

In order to make groups high vs. low cohesive a sociometric method 
was used as the basis for group composition, i.e. for the four-groups of 
peer students. It was considered essential that the students should know 
each other, that is, that they were peers. The students were asked to write 
the names (both first name and surname) of the three classmates they 
would like to work with in a group to solve a discipline case, "the case of 
Eva". The case of Eva dealt with a girl in the second grade in Swedish 
compulsory school. She was about eight years old and very aggressive. 
She constantly attacked the other children by pushing them, seizing 
them by the throat, hitting them, pitching them and scratching them. She 
liked to be the center of attention and to be close to her teacher. She was a 
problem in her class, in her school and in her family (see also appendix 
2).

The groups of four students could be divided into high cohesive 
groups and low cohesive groups respectivley. Groups of four students 
facilitated division of labour, and they also created opportunities for a 
larger number of interactions compared with smaller groups, as well as 
for interactions between subgroups. The group members had to reach 
consensus on their answers to the questions given in the instructions. 
These answers had to be accepted by all students or at least by a majority 
of the group. It seems plausible that a group of four students would 
reach a higher degree of agreement than a group of three students (where 
one out of three can easily be outmanouvered) or a group of two students 
(where a dominant student can dictate all the answers). There were also 
practical and financial reasons for this group size. We wanted as small 
groups as possible, but still large enough to form a satisfactory basis for 
studying the process and produce democratic decision-making. This 
group size, four students, also resulted in the choice of four "theoretical 
schools", that is, as mentioned above, a learning theory, a developmental 
theory, a psychodynamic theory, and a cultural and historical theory.

The groups were, as far as possible, composed in accordance with 
the students' own choices. Groups consisting of members with three to
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six mutual choices were considered "High Cohesiveness Groups" and 
groups with two or fewer mutual choices were considered "Low 
Cohesiveness Groups".

The group composition was made according to the following 
method:
1. The subjects were informed about the general plan, the performance 

and the follow-up of the research (see appendix 4). When the 
number of students in a class was not exactly divisible by four, a 
deck of cards was used to randomly select the number of students (1 
- 3) until the number of the remaining members of the class was 
exactly divisible by four.

2. The students who had been randomly selected for individual work 
were informed that they were expected to solve the same task 
individually as the groups.

3. The rest of the students in the class were requested to write the 
names of the three fellow students in the class they wished to 
co-operate with in discussing the case of Eva (see appendix 5).

4. The students were listed in alphabetical order in every class and 
they were represented by the letters a, b, c, etc. These letters were 
placed in a matrix with the students' choices.

5. The choices of each student were marked with an arrow per choice. 
This formed a figure showing the fellow students chosen by student 
"a". If a, for instance, had chosen b, c, and d, the figure showed if b, 
c, and d had also chosen a. A mutual choice was marked with two 
arrows.

6. The choices of the class were illustrated graphically. Mutual choices 
were represented by simple unbroken lines. For each class the 
mutual choices were marked, starting with student "a". This 
resulted in a figure in the form of a chain and when one chain 
ended, a new chain was formed starting with the next student in 
alphabetical order, etc. If, for instance, there was no mutual choice 
for student "a", student "b" started a new chain, etc.
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7. The groups were composed on the basis of this graphic 
representation. The ambition was to form groups with as high 
cohesiveness as possible, i.e. groups with as many mutual choices 
as possible. The maximum number of mutual choices was six. 
Students without mutual choices were first of all used to complete 
groups in which there were only two or three mutual choices (see 
also figure 2). When groups with as many mutual choices as 
possible had been composed, the rest of the students were put into 
groups in alphabetical order.

Figure 2. Graphic representation of mutual choices (the lines). The letters 
a -1 represent students in alphabetical order.

Group number 1: a, f, h, i (High cohesiveness; 6 lines)
Group number 2: b, c, e, j (High cohesiveness; 3 lines)
Group number 3: d, g, k, 1 (Low cohesiveness; 1 line)

Distribution of Theoretical Schools

The four theoretical schools were presented in a booklet. The order of 
the four theoretical schools in the booklet could be changed in groups 
where all group members studied all four theoretical schools. The order 
of the distribution of the four theoretical schools followed the principle of 
latin square.
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Preparation of Video Recordings and Individual Work

The headmaster at the Department of Education, at Umeå 
University, and the headmasters of the teacher training colleges in Umeå 
and Luleå were informed about the experiment. They gave their 
permission to perform the study and to arrange meetings with the 
classes and teachers concerned.

During these meetings the teachers suggested suitable points of time 
for the experiment with as little disturbance as possible in the students' 
daily work. It was also decided when the experiment leader was to meet 
the students to inform them about the project, ask for their agreement to 
take part in the study and administer the sociometric test on which the 
group composition was to be based.

Each time we met the students they were given glimpses of current 
educational research. A short presentation was given of different 
educational research areas. The main purposes of this particular study 
were also presented. The students were informed that a) their work was 
to deal with measurements of both product (achievement) and process 
(videotaped verbal group interaction), b) their task was to discuss a 
"discipline case" of an aggressive pupil who behaved disturbingly 
during lessons, breaks and leisure time, c) some students were to work 
individually and the others in groups, and that the groups would be 
videotaped during their work, and that d) the students on this occasion 
were to choose three persons from their class as members for the group 
work (excluding those who were to work individually). The groups 
would, as far as possible, be composed on the basis of the students' own 
choices.

After this presentation the students were asked if they agreed to 
participate in the experiment.

The groups were composed and randomly placed in the design. See 
also table 1.
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Table 1. Distribution of groups within the eight cells on the basis of 
the factors Content, Cohesiveness and Credit. Four different 
instructions were used.

Group Content Individual Content

High
Cohesive

ness

Low
Cohesive

ness

High
Cohesive

ness

Low
Cohesive

ness

Group Group Group Group Group
Credit Number: Number: Number: Number:

2, 7,11,15, 1,18, 26, 4,9,13,21, 16, 23, 28,
25, 34, 42, 32, 41, 50, 30,36,45, 40,46, 53,
49 57,61 63 55, 59
Instruction Instruction Instruction Instruction
Number 1 Number 1 Number 3 Number 3

Individual Group Group Group Group
Credit Number: Number: Number: Number:

3, 8,12,19, 5,20, 27, 6,10,14, 17, 24, 31,
29, 35, 43, 38, 44, 51, 22, 33, 37, 39,48,56,
52 58, 62 47,54 60, 64
Instruction Instruction Instruction Instruction
Number 2 Number 2 Number 4 Number 4

Group Work vs. Individual Work

All groups worked in two classrooms. In the first classroom the 
groups prepared the group work by reading summaries of the four 
different theoretical schools, and the videotaped group discussion took 
place in the second classroom. Each group was given one of four 
different instructions (see table 1 and appendix 3):

Instruction no. 1: Group Content and Group Credit 
Instruction no. 2: Group Content and Individual Credit 
Instruction no. 3: Individual Content and Group Credit 
Instruction no. 4: Individual Content and Individual Credit
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The instructor watched the group during the reading phase to make 
sure that there was no conversation between the group members. The 
reading phase took 60 minutes.

After the reading phase the group was shown to another classroom 
prepared with a table, four chairs and a video camera. The group 
members vere placed in alphabetical order at the table (see fig. 3).

The group was then instructed to solve the problems, i.e. answer 
questions concerning the four theories that the group had studied during 
the reading phase. One group member was randomly selected to write 
down the answers of the group (see appendix 7). The questions are 
presented in the measurement section on page 42. As mentioned before, 
each group had studied four different theories and were expected to give 
four different propositions of causes (with adequate justifications) to the 
behavior of Eva and four different propositions of solutions (with 
adequate justifications) to the behavior of Eva. When the recording 
started the instructor left the classroom (See also appendix 3).

After 60 minutes the video recording was interrupted.

Figure 3. The video studio. A, B, C and D are four group members.
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Immediately after the video recording all group members were given 
a questionnaires on their experiences of the group work.

Students working individually were placed in separate classrooms. 
They were instructed to read and try to understand the four different 
psychological theories, mentioned before. Each student was given 60 
minutes for the reading phase.

After 60 minutes the students were instructed to solve the problems 
presented to them and to write the answers (the same problems as the 
groups working with Group Content). The students were given 60 
minutes for the problem-solving phase after which they were given a 
questionnaire dealing with their experiences of the task (see also 
appendix 3).

MEASUREMENT

Mediating Educational Productivity

As described under "Design", a four-field model was used in order 
to analyse the mediating student group processes. The design of the 
model is described below (cf. also Egerbladh and Bobrink, 1984).

The observation categories were identified by inductive thinking 
("bottom-up" thinking). Two time-coded representative video recordings 
were chosen. One tape represented a "High Cohesive" group working 
with "Group Content" and marked according to the conditions for 
"Group Credit". The second tape showed a group characterized by "Low 
cohesiveness", "Individual Content" and "Individual Credit". Every 20 
seconds the tape was interrupted and the author of this dissertation and 
the project leader discussed the following question: What happened 
during this interval? The answers were written down, e.g. a student

3 These questionnaires were not available for the first groups or individuals. 47 groups 
(188 group members) out of 64 answered the questionnaire. 20 out of 31 individuals answered 
the questionnaire.
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laughs, agrees, talks about athletics, explains something, etc.
In the first video recording quite a few categories "appeared", e.g. 

"proposal to a solution" and "statement concerning work planning". 
The researchers observed that the group members discussed the task 
most of the time, but that they also talked about their own associations 
and experiences of children like Eva. However, earlier research 
suggested many different dimensions and /o r concepts, e.g. pupil 
participation, time utilization, pupil work involvement, pupil 
dependency on task, and off-task vs. on-task.

Finally, Persistence was selected as a main concept or dimension 
and Task Persistence vs. Task Non-Persistence as subconcepts of this 
dimension.

The analysis of the second videotape revealed another dimension. 
Since all students in all groups contributed verbally or subverbally (e.g. 
positive or negative humming sounds) Contribution became the second 
dimension. Contribution could also be split up into analytical and 
structural components.

The whole process of construction was characterized by qualitative 
and quantitative thinking as well as by "trial and error".

The mediating process model is presented in figure 4.

PERSISTENCE

Task Task Non -
Persistence Persistence

Analytical

CONTRIBUTION

Structural

Figure 4. The mediating student process model.
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The model consists of four fields represented by the dimensions 
Contribution (Analytical vs. Structural) and Persistence (Task Persistent 
vs. Task Non-Persistent). These dimensions were used during the 
observations of the video recordings of the group work, i.e. the group 
members' verbal contributions were observed. The dimensions represent 
a number of categories identified by means of videorecorded group work. 
The definitions of the categories are presented below.

Definitions of Categories Used for Analysis of Contributions

Analytical Contributions:

Interpretation: A student interprets the meaning of a theory or part 
of that theory with reference to the case of Eva. The interpretation has an 
analytical meaning and aims at increasing the group's comprehension 
of the theory forming the basis for the ongoing discussion. The 
contribution might be Task Persistent or Task Non-Persistent. Task 
Persistent implies that the contribution is connected to one of the four 
presented theories and to the case of Eva. If this condition is not fulfilled 
the contribution is regarded as Task Non-Persistent.

A rgum entation: A student argues in favour of a point of view 
characterized as an analytical contribution. The argumentation might be 
persistent or non-persistent according to the above definition of these 
concepts. This distinction (Task Persistent vs. Task Non-Persistent) is 
assumed to be more or less valid for all the categories defined under this 
heading.

Proposal for a solution: A student contributes a proposal for a 
solution to the problem of Eva.

Proposal for a motivation: A student gives a brief motivation for his 
or her standpoint. More comprehensive motivations are placed in the 
category "argumentation" defined above.

Question concerning an interpretation: A student asks a question 
concerning a suggested interpretation of a theory or part of that theory.

Question concerning a justification: A student asks a question 
concerning a suggested justification.

39



Question concerning an explanation: A student asks a question 
concerning a suggested explanation.

Explanation of a solution: A student explains a suggested solution.
Explanation of an interpretation: A student explains a suggested 

interpretation.
Explanation of an argument: A student explains a suggested 

argument.
Valid statements: This category holds "pure" statements or 

so-called imperative sentences - no suggestions of interpretation, 
argumentation, solutions etc. Or expressed otherwise: A student makes a 
statement that is relevant in that particular group situation. This 
statement is coded as Task Persistent. Non-relevant statements are 
coded as Task Non-Persistent.

Structural Contributions:

Proposal for work planning: A student suggests structure and 
performance of the group activity.

Proposal for a formulation: A student suggests a formulation for the 
written answer.

Question concerning work planning: A student asks a question 
concerning the planning of the group work.

Contracted contributions: A student summarizes one or several 
previous contributions made by another group member. This summary 
can sometimes be formulated somewhat differently, but the content has 
to be congruent with the previous contribution.

Reproduction of the content of a theory: A student reproduces the 
content of a theory or part of that content.

Reading aloud: A student reads a passage of a theory to the other 
group members in order to draw their attention to this passage. This can 
be adequate in that particular situation (Task Persistent) or not (Task 
Non-Persistent).

Statement concerning work planning: A student makes a statement 
concerning the planning of the group work.
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Statement concerning instructions given by the experiment leaden
A student makes a statement concerning the instructions given by the 
experiment leader.

Verbal or subverbal agreement: One, two or three students give 
verbal support to a contribution from another group member. This type 
of backup is often expressed subverbally with for example a humming 
sound.

Verbal or subverbal disagreement: One, two or three students 
express their disagreement verbally. This type of disagreement is also 
often expressed subverbally.

Analysis of Video Recordings

When each of the eight cells in the design contained eight 
videofilmed groups, the analysis of the groups could begin. In order to 
avoid analysing all groups from cell A first, cell B next etc, the order of 
analysis was drawn by lot according to the following method:
The first eight groups: The order of the cells was drawn by lot. One group 
was drawn by lot from each of the eight cells.
The next eight groups: The order of the cells was drawn by lot. One 
group was drawn by lot from each of the eight cells,... and so on until the 
observation order for all 64 groups was determined.

About half of the groups were analysed by the author and the other 
half by a trained research assistant. Four randomly selected groups were 
analysed both by the author and the research assistant and used as the 
basis for the study of the interrator reliability. The research assistant did 
not know which groups would be used for this study.

During the analysis of the group work the video was turned off - on 
every 20 seconds. After each 20-second observation the contributions of 
the groups were registered during the 20-second off interval and so on 
until the whole 60-minute group work period had been analysed. A 
total of 11,296 analysis sequences were registered. The interrator 
reliability was 78 percent.
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Student Product

The students were given a form containing the following four 
headlines: la) Proposition for cause of Eva's behavior, lb) Proposition 
for a justification of that cause. 2a) Proposition for a solution to Eva's 
behavior. 2b) Proposition for a justification of that solution (see also 
appendix 7). The cause(s) and the solution(s) were supposed to be based 
on the four different theoretical schools mentioned above (see also 
appendix 1). A correct cause including an acceptable justification 
rendered one point. A correct solution including an acceptable 
justification rendered one more point. The maximum was two points on 
the basis of each theoretical school. Consequently, the upper limit was 
eight points. (The rating scale ranged from zero to eight.)

Feedback to the students was given as follows: When the instructor 
had examined both the video recording (the process) and the written 
answers (the product) of a group he assessed the work of the group 
members. The product as well as the process was given one of the 
following credits: With High Credit (WH), Passed (P) or Failed (F).

The four group members got the same credit for the product, WH = 7 
- 8 points, P = 4 - 6 points and F = 0 - 3 points.

The processes were assessed subjectively by the experiment leader. 
Students could get WH, P or F.

As mentioned before half of the groups worked under the condition 
Group Credit (all members of a group got the same credit).

The other groups worked under the condition Individual Credit. In 
these groups each group member was judged individually concerning 
the process so that each group member got the credit WH, P or F based 
on the quality and degree of participation in the group discussion.

Each group member was given written feedback regarding both 
product and process in closed envelopes, as soon as the written product 
and video recording had been marked4.

When all students in one class had participated in the experiment, a 
meeting was arranged where the students were given more detailed

4 Results of the process in terms of the subjective judgement made by the experiment 
leader: a) Group Credit: 11 groups with WH, 17 groups with P and 4 groups with F b) 
Individual Credit: 58 students with WH , 56 students with P and 14 students with F.
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information about the background and the purpose of the experiment. 
The students' questions were answered and the experiment leader 
thanked them for their participation.

Questionnaire

The questionnaire included six questions (See also appendix 8). 
Each question was followed by four fixed answer choices. ("To a very 
great extent", "To some extent", "To a minor extent" and "To a very 
small extent"). The first three questions were given to all subjects, i.e. to 
those who worked individually as well as to those who worked in 
groups:

Question 1: "To what extent do you think that the case of Eva
was an appropriate problem for your education 
regarding your future role as a teacher?"

Question 2: "To what extent did you find it interesting to work
on the case of Eva?"

Question 3: "To what extent do you think that you learnt
something from the experiment?"

Question number four was directed to students working individually:

Question 4: "To what extent did you find it meaningful to
work on the case of Eva individually?"

Questions number five and six were directed to students working in 
groups:

Question 5: "To what extent did you find it meaningful to
work on the case of Eva in a group?"

Question 6: "To what extent were you disturbed by the video
camera?"
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Statistical Analyses

The analyses of variance were performed with the computer program 
NCSS (Hintze, 1987).

Analysis of Variance

An ANOVA was performed for the Independent Teacher Process 
Variables: Content, Cohesiveness and Credits on the Dependent Student 
Product variable: Final Student Educational Productivity (the Result) 
and on the Dependent Student Process variables: Mediating Model 
Variables (Analytical and Task Persistent Contributions, Analytical and 
Task Non-Persistent Contributions, Structural and Task Persistent 
Contributions and Structural and Task Non-Persistent Contributions).

The ANOVA for the dependent variable Analytical and Task 
Persistent Contributions is reported in the next chapter. The rest of the 
analyses are fully reported in appendix 10.
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RESULT AND DISCUSSION

Mediating Educational Productivity

Analytical and Task Persistent Contributions

The analysis of variance is presented in table 2.

Table 2. ANOVA based on the factors Content (Cont), Cohesiveness 
(Cohe) and Credit (Cred), and the dependent variable 
Analytical and Task Persistent Contributions.

Source DF M-Squares F Prob

A (Cont) 1 17788.9 7.22 .01

B (Cohe) 1 2588.3 1.05 .31

A xB 1 1610.0 0.65 .42

C (Cred) 1 4208.8 1.71 .20

A xC 1 1859.8 0.75 .39

B xC 1 5795.0 2.35 .13

A x B x C 1 582.0 0.24 .63

Error 56 2464.6

Total 63 SS= 172448.4
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The ANOVA revealed a main effect for the factor Content. F(l,56) = 
7.22, MSe = 2464.6, p < .205. The mean for Group Content was M = 
156.88 and for Individual Content M = 123.53. The standard deviations 
were SD = 55.69 and SD = 53.27, respectively. Groups in which the group 
members had prepared the group work by reading all four theories 
probably had more time for discussing the given questions than 
Individual Content groups where the group members had to inform 
their groupmates about the essence of the particular theory they had 
studied. This fact can partly explain the difference in means for Group 
Content and Individual Content.

Group Content students may have relied on their groupmates for the 
group work, which may have led to a more relaxed group discussion 
and a better result. Individual Content students may have felt personally 
responsible for the treatment of the theory they had prepared which may 
have disturbed their concentration during the treatment of the other 
theories presented by their groupmates. In other words, Individual 
Content students probably found it more difficult to perform a good 
discussion than Group Content students. Moreover, this result indicated 
a more vivid exchange of opinions in groups who had prepared 
themselves according to the Group Content conditions compared with 
Individual Content groups. It seemed plausible that the student who 
had prepared only one theoretical school would be an expert on this 
school and more or less determine the written answer. These expert roles 
may also have hampered the group discussion.

The ANOVA also revealed a main effect for the factor Credit. F(l,56) 
= 1.71, p < .20. The mean for Group Credit was M = 132.09 and for 
Individual Credit M = 148.31. The standard deviations were SD = 44.35 
and SD = 49.23, respectively. Individual Credit influenced probably 
groups to produce more Analytical and Task Persistent Contributions 
than the conditions for Group Credit. The verbal Contributions were 
perhaps stimulated by the conditions for Individual Credit. In other

5 Choosing a level of significance for this type of research confronts the researcher with 
statistical problems according to type 1 and type 2 errors. The risk for type 2 error increases 
with a significance level of ,say, p< .01 with regard to for instance number of groups and 
subjects. According to Winer (1971) p < .01 or p < .05 is per se not a given scientific level of 
significance. In fact, Winer suggests that the researcher ought to consider choosing p < .20 or p 
< .30. Concerning this study the choice between p < .20 and p < .30 resulted in the more 
conservative level of significance, i.e. p < .20.
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words the students, knowing that they were to be judged individually 
based on their contributions during the group work, were perhaps 
thinking more of what they said and trying to make as good an 
impression as possible on the experiment leader who would judge them.

More important, the ANOVA revealed an interaction between the 
factors Cohesiveness X Credit. F(l,56) = 2.35. p < .20. Means and 
standard deviations are shown in table 3. The interaction is shown in 
figure 5.

Table 3. Means (M) and standard deviations (SD) for the interaction 
Cohesiveness X Credit for the dependent variable Analytical 
and Task Persistent Contributions.

High Cohesiveness Low Cohesiveness

M SD M SD

Group Credit 

Individual Credit

128.94

164.19

47.83

53.99

135.25

132.44

41.91

60.82

The interaction Cohesiveness X Credit illustrates how Individual 
Credit influenced the factor High Cohesiveness. High Cohesive groups 
produced more Analytical and Task Persistent Contributions when the 
group members were judged individually. Low Cohesive groups 
reached about the same number of Analytical and Task Persistent 
contributions when the condition was Group Credit or Individual 
Credit. High Cohesive groups judged according to Group Credit also 
reached about the same level as Low Cohesive groups.

One interpretation of these results could be that the members of 
High Cohesive groups seemed to benefit from Individual Credit. This 
could perhaps be explained by the competition in High Cohesive groups. 
All group members tried to be good problem solvers and show that they 
were worthy group members.

Another interpretation could be that the factor Credit appears to 
have little impact on students who, only to a minor extent, have chosen 
their groupmates. This can be a result of the situation that the group 
members in High Cohesive groups try to show each other that they have
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suggestions, that they take their responsibility for the group discussion 
and that they strive to get as good marks as possible in their efforts to be 
as brilliant as the rest of the groupmates. This tendency might be weaker 
in Low Cohesive groups. In teaching teams in Swedish schools it seems

•#— Group Credit 

■0— Individual Credit

S 145

140

125

Low CohesivenessHigh Cohesiveness

Figure 5. Interaction Cohesiveness X Credit for the dependent 
variable Analytical and Task Persistent Contributions.

that teachers who have chosen to work together work more 
enthusiastically than teaching teams composed by others than the 
teachers themselves (cf. Karin Rönnerman, 1993).

Analytical and Task Non-Persistent Contributions

The ANOVA showed a main effect for the factor Credit. F(l,56) = 
2.10, MSe = 1728.1, p < .20. The mean for Group Credit was M = 51.50 
and for Individual Credit M = 66.56. The standard deviations were SD = 
41.39 and SD = 41.45, respectively. This was also the pattern for

48



Analytical and Task Persistent Contributions. In other words, group 
members instructed for Individual Credit produced more Analytical and 
Task Persistent and Analytical and Task Non-Persistent Contributions 
compared with group members instructed for Group Credit.

The ANOVA also revealed a main effect for the factor Cohesiveness. 
F(l,56) = 1.88, p < .20. The mean for High Cohesiveness was M = 51.91 
and for Low Cohesiveness M = 66.16. The standard deviations were SD = 
37.65 and SD = 45.01, respectively. Low Cohesive Groups produced a 
somewhat larger number of Analytical and Task Non-Persistent 
Contributions than High Cohesive Groups. Perhaps High Cohesive 
groups stuck to the task to a greater extent than Low Cohesive groups. 
Perhaps Task Non-Persistent Contributions hampered the results of the 
groups in terms of final student educational productivity (written result). 
Consistently, High Cohesive groups appear to reach better results than 
Low Cohesive groups (cf. p. 56).

Structural and Task Persistent Contributions

The ANOVA revealed a main effect for the factor Cohesiveness, 
F(l,56) = 4.38, MSe = 23910.6, p < .20. The mean for High Cohesiveness 
was M = 610.16 and for Low Cohesiveness M = 529.28. The standard 
deviations were SD = 165.46 and SD = 150.70, respectively. Structural 
and Persistent Contributions occurred more frequently among students 
in groups who had chosen to work together to a great extent (three or 
more mutual choices) compared with groups whose choices to work 
together were satisfied to a lesser extent (two or less mutual choices). One 
reason why High Cohesive groups produced a larger number of 
Structural and Persistent Contributions could be that they were more 
motivated and /or had a feeling of success since the group members 
relied on each others' ability. They had chosen to be a team and were 
motivated to prove that they had made the right choice and that the 
group was a "good" group who could master the task set to them. 
Consequently, the group members supported each other. This support is 
probably mirrored in the number of Structural and Task Persistent 
Contributions.

More interesting, however, the ANOVA also revealed an interaction
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between the factors Content and Cohesiveness, F(l,56) = 2.84, p < .10. The 
means and standard deviations are shown in table 4 and the interaction 
is illustrated in figure 6.

Table 4. Means (M) and standard deviations (SD) for the interaction 
Content X Cohesiveness for the dependent variable 
Structural and Task Persistent Contributions.

Group Content Individual Content

M SD M SD

High Cohesiveness 

Low Cohesiveness

649.63

503.56

143.25

185.82

570.69

555.00

180.92

104.87

High Cohesiveness 

Low Cohesiveness
610-

S 570-

Individual ContentGroup Content

Figure 6. Interaction Content X Cohesiveness for the dependent 
variable Structural and Task Persistent Contributions.

High Cohesive groups in which each group member had read all four 
theories produced a larger number of Structural and Persistent 
Contributions than High Cohesive Groups who had read only one
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theory per group member. Groups with Individual Content produced 
about the same number of Structural and Persistent Contributions 
irrespective of type of Cohesiveness, but a larger number of 
Contributions than Group Content and Low Cohesiveness. The latter 
type of group produced noticeably fewer Structural and Persistent 
Contributions. When each group member was responsible for one theory 
the groups probably used the same pattern, i.e. one group member 
presented one theory to the rest of the group and then the group tried to 
solve the problem. The next group member presented another theory, etc. 
Under the Group Content condition High Cohesive groups probably 
discussed the case of Eva more vividly. They liked to work together and 
they inspired each other. This might explain the differences between the 
separate types of groups illusrated by the above interaction.

The ANOVA also revealed an interaction between the factors 
Cohesiveness X Credit, F(l,56) = 2.22, p < .20. The means and standard 
deviations are presented in table 5, and the interaction is illustrated in 
figure 7.

Table 5. Means (M) and standard deviations (SD) for the
interaction Cohesiveness X Credit for the dependent 
variable Structural and Task Persistent Contributions.

High Cohesiveness Low Cohesiveness

M SD M SD

Group Credit 

Individual Credit

564.69

655.63

168.34

154.37

541.44

517.13

162.67

141.98

Structural and Task Persistent Contributions were the most frequent 
verbal and subverbal contributions. The means presented in table 5 
range from 517.13 to 655.63. The largest number of Structural and 
Persistent Contributions were found in High Cohesive groups. 
Individual Credit influenced High Cohesive groups positively to 
produce a larger number of Structural and Persistent Contributions. 
Individual Credit appeared to have a negative impact on Low Cohesive 
groups. However, the difference between Group Credit and Individual 
Credit for Low Cohesive groups was not significant. Many of the
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structural contributions expressed support for a groupmate or indicated 
the interest in the contributions of the other groupmates. Why did 
Individual Credit result in so many Structural and Persistent 
Contributions for High Cohesive groups?

660-
■#— Group Credit 

O — Individual Credit
640

620

600

Ä 580

560

540

520

500
High Cohesiveness Low Cohesiveness

Figure 7. Interaction Cohesiveness X Credit for the dependent 
variable Structural and Task Persistent Contributions.

One plausible explanation is that the group members in High Cohesive 
groups wanted to be as good, or better, problem-solvers than their 
groupmates, even if they knew that the credit in this experiment had no 
significance for their studies. The effect of Individual Credit on High 
Cohesive groups was obvious (cf. p. 48).

Furthermore, the ANOVA also revealed an interaction between the 
factors Content X Credit, F(l,56) = 2.03, p < .20. Means and standard 
deviations are shown in table 6. The interaction is illustrated in figure 8.

Group Content groups produced a somewhat higher number of 
Structural and Persistent Contributions when they were instructed 
according to Group Credit compared with Group Content groups 
instructed according to Individual Credit. However, the differences were
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more striking when the groups had prepared one theory per group 
member. Group Credit had a negative impact on Individual Content 
groups. This result can partly be explained by the fact that the students 
felt responsible only for their personal theories and did not participate in 
the

Table 6. Means (M) and standard deviations (SD) for the
interaction Content X Credit for the dependent 
variable Structural and Task Persistent Contributions.

Group Content Individual Content

M SD M SD

Group Credit 

Individual Credit

587.50

565.69

192.69

170.43

518.63

607.06

124.21

155.76

600-

Group Credit 

■Q— Individual Credit
520-

Individual ContentGroup Content

Figure 8. Interaction Content X Credit for the dependent variable 
Structural and Task Persistent Contributions.
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discussions because they knew that they were only experts on one theory 
each. Since all group members would get the same credit no matter if 
they were active or not, there were no favourable conditions for a vivid 
discussion. When, on the other hand, the group members were 
instructed that they would be judged individually all group members 
probably took a more active part in the group discussion and, 
consequently, produced a larger number of Structural and Task 
Persistent Contributions.

Structural and Task Non-Persistent Contributions

The ANOVA revealed a main effect for the factor Content, F(l,56) = 
2.23, MSe = 6146.6, p < .20. The mean for Group Content was M = 130.13 
and for Individual Content M = 100.84. The standard deviations were 
SD = 93.22 and SD = 69.20, respectively. Groups who had studied all 
four theories produced a larger number of Structural and Task Non- 
Persistent Contributions compared with groups who had prepared only 
one theory per student. As mentioned before Group Content groups had 
more time for problem-solving than Individual Content groups. This can 
help to explain why Group Content groups produced a larger number of 
Structural and Task-Persistent Contributions.

More interesting, however, the ANOVA revealed an interaction 
between the factors Content X Cohesiveness. Means and standard 
deviations are presented in table 7, and the interaction is shown in figure 
9.

Table 7. Means (M) and standard deviations (SD) for the
interaction Content X Cohesiveness for the dependent 
variable Structural and Task N on-Persistent 
Contributions.

Group Content Individual Content

M SD M SD

High Cohesiveness 

Low Cohesiveness

103.31

156.94

77.92

101.76

102.94

98.75

61.84

58.63
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Figure 9 shows that groups characterized as Group Content and 
Low Cohesive produced the largest number of Structural and Task Non- 
Persistent Contributions. High Cohesive, Individual Content and Low 
Cohesive groups produced almost the same number of Structural and 
Task Non-Persistent Contributions. This can perhaps partly be 
explained by the group composition. Groups where the students had 
chosen to work together to a lesser or no extent produced a larger 
number of Structural and Task Non-Persistent Contributions if they were 
instructed according to Group Content. The students probably felt 
insecure and produced Structural Contributions that were not quite 
goal-directed.

170-3
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Low Cohesiveness
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Figure 9. Interaction Content X Cohesiveness for the dependent 
variable Structural and Task Non-Persistent Contributions.

It is interesting to observe that students who had prepared one theory 
each and become "experts" on this theory stuck to the task to an extent 
which led to a number of Structural and Task Non-persistent 
Contributions with little or no difference between High and Low 
Cohesive groups.
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Final Student Educational Productivity

The ANOVA showed a significant main effect for the factor Content 
(cf. table 2.), F(l,56) = 6.0, MSe = 2.7; p < .20. The mean for Group 
Content was M = 5.53 and for Individual Content M = 4.53. The standard 
deviations were SD = 1.63 and SD = 1.65, respectively. In other words: 
Groups who had prepared all four theories did better compared with 
groups where the group members had prepared only one theory each. 
This was also the pattern for the variable Analytical and Task Persistent 
Contributions. The explanations given for the dependent variable 
Analytical and Task Persistent Contributions might also apply to this 
main effect.

The ANOVA also revealed a main effect for the factor Cohesiveness 
(cf. table 4.), F(l,56) = 1.90, p < .20. The mean for High Cohesiveness was 
M = 5.31 and for Low Cohesiveness M = 4.75. The standard deviations 
were SD = 1.67 and SD = 1.70, respectively. Groups in which the group 
members had chosen to work with each other to a great extent did better 
than groups in which the group members had chosen each other to a 
lesser extent. Groups consisting of students with three or more mutual 
choices were probably characterized by a higher level of satisfaction than 
groups where the mutual choices were two or fewer.

Furthermore, and more important, the ANOVA revealed an 
interaction between the factors Cohesiveness X Credit, F(l,56) = 1.90, p < 
.20. Means and standard deviations are shown in table 8. The interaction 
is shown in figure 10.

Table 8. Means (M) and standard deviations (SD) for the interaction 
Cohesiveness X Credit for the dependent variable Final 
Student Educational Productivity.

High Cohesiveness Low Cohesiveness

M SD M SD

Group Credit 5.00 1.93 5.00 1.46
Individual Credit 5.63 1.36 4.50 1.93
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It did not make any difference if the groups were High Cohesive or 
Low Cohesive, when the students were told that all members of a group 
would be given the same credit. When, however, they were told that all 
group members would be marked individually on the basis of the 
quality of their verbal contributions there was a difference between High 
and Low Cohesiveness. Individual Credit had a positive impact on High 
Cohesiveness and a negative impact on Low Cohesiveness. The group 
members in Low Cohesive groups may have been anxious when they 
were told that they would be marked individually , while group 
members in High Cohesive groups were probably stimulated by 
Individual Credit.

Group Credit 

Individual Credit

Figure 10. Interaction Cohesiveness X Credit for the dependent 
variable Result.
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Figure 11 summarizes the main effects and interactions resulting 
from the ANOVA for Mediating Educational Productivity (ATP, ATN-P, 
STP and STN-P) and Final Student Educational Productivity (Result).

In terac tion  
Cont X Cohe

Content
Cohesiveness

lesulj

STP,

In te ra c tio n  
Cont X Cred 'In terac tion  

Cohe X Cred

Credit

Figure 11. The eight main effects and the six interactions resulting from 
the ANOVA for p < .20. Main effects are represented by circles 
and interactions by triangles.
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Final Student Educational Productivity, "the Result", is represented by 
the circle at the center of the figure. Mediating Educational Productivity 
is represented by the four fields:

ATP Analytical and Task Persistent Contributions
ATN-P Analytical and Task Non-Persistent Contributions
STP Structural and Task Persistent Contributions and
STN-P Structural and Task-Non Persistent Contributions.

The factors Content, Cohesiveness and Credit are placed in the outer 
circle together with the interactions between the factors. Three lines 
emanate from the Content box. These lines go to three small circles at the 
center of the figure. Each circle symbolizes a main effect. The factor 
Content consequently demonstrates three main effects: the first for 
Analytical and Task Persistent Contributions (ATP), the second for 
Structural and Task-Non Persistent Contributions (STN-P) and the third 
for Final Student Educational Productivity (Result).

The factor Cohesiveness demonstrates three main effects: the first for 
Analytical and Task Non-Persistent Contributions (ATN-P), the second 
for Structural and Task Persistent Contributions (STP) and the third for 
Final Student Educational Productivity (Result).

The third factor, Credit, shows two main effects: the first for 
Analytical and Task Persistent Contributions (ATP) and the second for 
Analytical and Task Non-Persistent Contributions (ATN-P).

All interactions resulting from the ANO VA were two-way 
interactions or, in other words, interactions between only two factors 
were found, i.e. interactions between Content X Cohesiveness ; Content X 
Credit and Cohesiveness X Credit. The interactions are symbolized by 
triangles. There are two interactions between the factors Content X 
Cohesiveness. The first is found for Structural and Task Persistent 
Contributions (STP) and the second for Structural and Task-Non 
Persistent Contributions (STN-P).

The interaction Content X Credit is found for Structural and Task 
Persistent Contributions (STP).

There are three interactions between the factors Cohesiveness X 
Credit. The first interaction for Structural and Task Persistent 
Contributions (STP), the second for Analytical and Task Persistent 
Contributions (ATP) and the third for Final Student Educational 
Productivity (Result).
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Or in other words:
Three of the six interactions are found in the field representing 

Structural and Task Persistent Contributions (STP). All possible two-way 
interactions between the three factors of the dependent variable 
Structural and Task Persistent Contributions were demonstrated by the 
ANOVA (see page 58).

One interaction, Content X Cohesiveness, was found in the field of 
Structural and Task-Non Persistent Contributions (STN-P).

One interaction, Cohesiveness X Credit, was found in the field of 
Analytical and Task Persistent Contributions (ATP).

One interaction, Cohesiveness X Credit, was found in the field of 
Final Student Educational Productivity (Result).

Student Experiences

Table 9 shows the result of the students' experiences for the 
questions one to five. Each question could be answered with one of the 
following options:

a) To a very great extent
b) To a great extent
c) To some extent
d) To a minor extent

For the first five questions options a and b are interpreted as positive 
experiences and options c and d as negative experiences. For more 
details see appendix 12

Table 9 shows that 86 percent (161 students) of the group members 
answered Question 1 positively: To what extent do you think that the case of 
Eva was an appropriate problem for your education regarding your future role 
as a teacher? 13 students or 65 percent of the individuals were positive.
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Table 9. Answers to the five questions in the questionnaire distributed 
to Group Members and Individuals. Percentage figures (%) 
and total numbers within brackets.

Group members Individuals

Positive 
% (No)

Negative 
% (No)

Positive 
% (No)

Negative 
% (No)

Question 1 86 (161) 14 (27) 65 (13) 35 (7)
Question 2 89 (168) 11 (20) 80 (16) 20 (4)

Question 3 67 (126) 33 (62) 65 (13) 35 (7)

Question 4 45 (9) 55 (11)

Question 5 98 (185) 2 (3)

Question number 2: To what extent did you find it interesting to work on 
the case of Eva? 89 percent (168 students) of all group members found it 
interesting to work on the case of Eva. 80 percent (16 students) of the 
individuals were positive.

Question number 3: To what extent do you think that you learnt 
something from the experiment? 67 percent (126 students) of all group 
members and 65 percent (13 students) of all individuals answered this 
question positively.

Question number 4: To what extent did you find it meaningful to work 
on the case of Eva individually? More than half of the individuals (11 
students) did not find the case of Eva meaningful.

Question number 5: To what extent did you find it meaningful to work on 
the case of Eva in a group? Almost all group members (95 percent or 185 
students) found it meaningful to work on the case of Eva in a group.

Question number 6: To what extent were you disturbed by the video 
camera? The video recording did not seem to disturb the students very 
much. Only 14 percent (27 students) of the group members were 
disturbed by the video camera.

To sum up, table 9 shows that a majority of the group members and 
individuals had a positive attitude to the study . In percentage terms, 
students who had worked individually were more negative. The group 
work probably had a positive effect on the students.
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Description of the Group Work

Table 10 shows the 8 groups from cell number 1. The special factors 
for these groups were Group Content; High Cohesiveness and Group 
Credit.

Table 10. Number of theoretical schools reported by a certain group, 
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain group 
member.

Cell: 1; Group Content; High Cohesiveness; Group Credit
Group
num 
ber

Theories
reported

Time used Dominant 
person 
number 1

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

2 4 60 min 45 39 49 45

7 4 44 min 20 sec 34 38 41 19

11 2 60 min 35 80 29 32

15 4 60 min 56 13 55 56

25 4 60 min 44 54 42 40

34 4 60 min 33 41 39 66

42 4 60 min 41 53 32 44

49 4 60 min 38 75 33 34

The table shows, for example, that group number 2 had reported 4 
theories during the 60 minutes they had at their disposal. The group had 
used up these 60 minutes. Each of the 4 students in group 2 dominated 
totally 180 20-second sequences as follows: Student number 1 dominated 
45 sequences, student number 2 dominated 39 sequences, student 
number 3 dominated 49 sequences and student number 4 dominated 45 
sequences (for cells 26 to 8 see appendix 11).

6 Cells 2 to 8 were based on the following factors:
Cell 2: Group Content; High Cohesiveness; Individual Credit
Cell 3: Individual Content; High Cohesiveness; Group Credit
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Table 11. Overview of the number of theories reported in the separate 
cells and the number of groups spending 60 minutes or less 
on their group work.

Celino Number of theoretical schools reported 
by the groups

Time used 
(minutes)

4 3.5 3 2.5 2 60
min

< 60 
min

1 7 1 7 1

2 5 1 2 8

3 5 1 2 7 1

4 4 1 2 1 8

5 5 2 1 7 1

6 5 1 2 7 1

7 3 2 1 2 8

8 3 1 1 2 1 8

I 37 9 11 4 5 60 4

Table 11 shows that 7 groups in cell number 1 reported all four 
theories. One group reported only 2 theories. 7 groups in cell number 1 
also used up the available 60 minutes. One group needed less than 60 
minutes. To sum up, 89 percent of the groups (57 groups out of 64) had 
reported 3 or more theories. 94 percent of the groups (60 groups out of 64) 
needed the maximum time. To sum up, most of the groups (57 groups 
out of 64) managed to treat 3 or more theories during the hour they had 
at their disposal. These figures show no clear tendency between the cells. 
The differences between the groups can probably be explained by 
random factors.

Cell 4: Individual Content; High Cohesiveness; Individual Credit
Cell 5: Group Content; Low Cohesiveness; Group Credit
Cell 6: Group Content; Low Cohesiveness; Individual Credit
Cell 7: Individual Content; Low Cohesiveness; Group Credit
Cell 8: Individual Content; Low Cohesiveness; Individual Credit
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Naturalistic Analyses

Two, "random ly chosen," groups were also analysed with a 
naturalistic method. The criteria of the naturalistic method, described 
below, were strongly influenced chiefly by Lincoln and Guba (1985), 
chapter 1, but also by Merriam (1988) concerning heuristics and 
induction (translated into Swedish by Björn Nilsson, 1994). The 
following criteria formed the basis of the analyses.

1. The educational praxis is infinitely complicated, constructed by 
man and at the same time holistic.

This means that the group per se was supposed to determine the 
parts that were analysed and that these parts, e.g. Cohesiveness and 
Leadership, were regarded as parts of a whole. The importance was 
attached to forming a picture of the whole rather than looking for as 
many details as possible. The researchers themselves were, of course, 
very steering in this connection. The author of this dissertation 
performed naturalistic analyses of two of the video recordings in close 
cooperation with the supervisor.

2. There is an "interactive" rather than a "dualistic" relationship 
between the educational researcher and what is studied.

The interactive relationship was "invisible" in this situation. 
However, the author had instructed and talked informally with the 
students. He had also timecoded and observed all the video recordings in 
order to be able to judge, mark and analyse them in 20-second sequences. 
The interactive relationship was not as "visible" as for example in action 
research (see e.g. Egerbladh, 1995 and Andersson, Herr & Nihlén, 1994). 
On the other hand, it was not dualistic in terms of independent vs. 
dependent. The observers tried to be very susceptible to what occurred in 
the groups. Furthermore, the interaction between the two observers was 
very apparent and fruitful during the analyses of the video recordings.
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3. Only idiographic statements are conceivable and quite defensible.

The three factors Content, Cohesiveness and Credit formed the basis 
of the preconception which was natural since they were included in the 
design shown before, but the ex post factor sex was also considered. 
However, the analyses were of an idiographic nature, i.e. they were only 
valid for the video recordings and their "immediate" context. This 
applies particularly to the remembrances and impressions of the 
intensive analyses of the 20-second sequences including the work with 
the estimation of the reliability performed by the "main observer".

4. All entities and phenomena are in a state of mutuality or 
variability. This makes it impossible to analyse causes and effects 
in the traditional sense.

This criterion mainly decided choice of method, since the researchers 
stopped the videotape whenever anything interesting occurred 
concerning "Peer Group interaction". One of the observers wrote down 
the interesting observations. Sometimes something new happened after a 
few seconds, sometimes only after two minutes or more. The most 
frequent interval between two interruptions was approximately 30 
seconds.

5. Research is ruled not least by values.

This was an important criterion for this part of the dissertation work. 
The two researchers made notes of what they considered to be worth 
writing down.
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Results of the Naturalistic Analyses

The results are reported below according to the five criteria reported 
above. The first group has been randomized out of the combination 
Individual Content, Low Cohesiveness and Mixed Sex. This group 
includes one male and three female students. The second group has been 
randomized out of the combination: Group Content; High Cohesiveness; 
and Female Students.

Group Number One

Areas of Joint and Observable Group Behaviors

Content. This group starts with Gesell's theory. The student who has 
"prepared" this theory informs the other group members about it. This is 
done by means of notes and the printed text describing the theory. From 
an educational point of view the student presented this information very 
well. We are struck by the student's professional behavior. This is also, 
according to the author of this dissertation, valid for all the other groups 
belonging to Individual Content. The group members usually stick to the 
theory during the discussion. They propose causes of the behavior of Eva 
based on Gesell's theory and they propose solutions to the problem of 
Eva. The student informing about Gesell's theory has good answers to 
the questions asked by the other students. This also applies to the other 
groups.

On two or three occasions some students touch on the content, 
chiefly concerning the first stage in Gesell's theory. The group members 
understand the theory per se. but sometimes they do not seem to grasp 
the possible explanations provided by the theory. One student tries to 
"find anything about Eva" in the theory itself. Another student finds the 
description of Eva too short, but she is not supported by the other group 
members. The students turn to the next theory without unnecessary 
delays. The picture given in this passage is also found in the other 
videotapes belonging to Individual Content.

Next comes the psychodynamic theory. The above pattern is 
repeated here, but with three additions.
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The students internalize the educational implications of the theory 
and its concepts very well. We are more and more astonished to find that 
the students do this so successfully. This holds for the corresponding 
groups, too.

However, sometimes the group members lose the "simple" 
connection between theory and practice and complicate their search for 
propositions for causes and solutions. The discussion starts to move in 
wider and wider circles - but usually with the theory at the center. The 
male student introduces a theory of his own about norms in society, but 
fails in his attempt. Another (female) student tries to tell the group about 
Pavlov's theory, but is interrupted almost immediately. The group seems 
to be "caught" in the psychodynamic theory. This also happens in other 
groups, almost always concerning the psychodynamic and cultural and 
historical theories. The remaining two theories do not cause this kind of 
problem in the groups. This problem makes the group deal with only two 
of the four theories, which is unusual. See also Table 11.

The third addition deals with the teacher role, which is growing 
more and more obvious. For example the group members do not only 
discuss Eva's demands for sex but above all her demands for knowledge 
and practical skills. The student who writes down the propositions for 
causes and solutions is supported during the group work by the other 
group members, helping him with the formulations. This third addition 
represents a general feature in almost all the groups.

Cohesiveness. All group members agree in all essentials about how 
to conduct the group work, despite the negative details described above.

The feeling of cohesiveness is very marked. The students seem to get 
on very well with themselves and each other. This is valid for 63 out of 64 
groups. However, the psychometric measurements show that High 
Cohesiveness and Low Cohesiveness differ in statistical terms 
concerning Final Product, Analytical and Task Non-Persistent 
Contributions and Structural and Task Persistent Contributions. This is 
not dem onstrated by our naturalistic analyses. Furthermore, 
Cohesiveness interacts with the two factors Content and Credit (see 
figure 11), a fact which is impossible to register with naturalistic 
methods.
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Sex. The male student immediately starts acting like a leader. Very 
soon the other group members (female students) take over. The male 
student is characterized by constructivity, causality in discussions and a 
heuristic approach, i.e. he asks many questions, particularly at the 
beginning. This is also valid for two of the female students to almost the 
same degree. The male student is quite often dominant and in spite of 
long discussions he forces through his primary proposition, i.e. that Eva 
ought to be moved down to a lower grade. The female students often 
prefer to wait for the male student's opinion before making a descision. 
On the other hand, the female students have greater verbal ability. Their 
contributions are both "broader and deeper". The female students enrich 
the discussion on the basis of analyses, alternative implications and 
broaden the scope of the discussion. However, it is interesting to observe 
that female students often give propositions but that they seldom make 
descisions. It seems as if a certain formulation should not be written 
down before the male student has supported it. He wants consensus in 
the whole group, before leaving a theory. The female students also spend 
most of the time available and they do it in an excellent way. This 
description illustrates how all the 30 mixed groups act. However, the 
statistical analysis ex post facto concerning the difference between 
Female Students and Mixed Sex for the variable Final Product shows that 
Female Students perform significantly better (p < .20) than Mixed Sex 
groups?. (The mean for Female Students was M = 5.38 and the mean for 
Mixed Sex was M = 4.63; The standard deviations were SD = 1.71 and SD 
= 1.63.

Contracted Contributions. Students usually repeat the content of a 
contribution already given by another student, say five minutes earlier. 
The student presents this "old" contribution in other words as if it was 
quite new. This kind of repetition is common in almost all the 64 groups. 
We call this phenomenon Contracted Contributions. It has been reported 
in the observation scheme as Structural Contribution, but the 
psychometric method makes it difficult to make comparisons with 
Structural Contribution.

7 n for Mixed Sex Groups was n = 30, n for Female Students Groups was n = 34.
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Group Atmosphere. The degree of activity as such would probably, 
in an overall perspective, be regarded as next to optimal. All group 
members are good listeners. They all try to do their best. Nobody pays 
any attention to the camera or occasional sounds and voices outside the 
room. The group atmosphere can be described as both objective and 
pleasant. The students appear to be very engaged. This description is 
valid for all groups, with only one exception.

Odd Behaviors. Humming sounds belong to this group. These 
sounds, which are frequent in all groups, seem to support the group 
work. The humming sounds, together with the verbal contributions, 
create a group process characterized by dynamics and constructivity.

Quite often the group members think aloud. It seems to help at least 
one student in this group. This method is used by quite a large number of 
students, but not in all groups. It does not seem to disturb the other group 
members.

This group check their watches after about 40 minutes. They ignore 
the fact that they have only twenty minutes left, and two more theories to 
discuss. Almost all the other groups use their time efficiently (See also 
table 11, that shows that only four groups do not use all the time they 
have at their disposal).

Areas of Not Joint but yet Observable Group Behaviors

Body Language. Only once could we register a dramatic piece of 
body language. The three female students "wave their arms" and move 
back and forth in their chairs. They are, in fact, rather excited and speak 
at the same time. Otherwise, the body language is undramatic and 
difficult to interpret. In an overall perspective everything is calm and 
quiet apart from the verbalization per se which is very dynamic. We are 
very impressed with this "ideal image" of peer group interaction. This is 
a general characteristic of almost all groups.

Subgroups. Only once a subgroup was established. Two female 
students were discussing separately. No distribution of work was made, 
in spite of the fact that this Content is suited to it. Distribution of work 
occurred in only one out of 64 groups.
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Areas of Expected but Not Observable Group Behaviors

Credit. Nobody shows any interest in Credit which is mentioned in 
the instruction. This is a general feature for all groups. Nobody talks 
about the credit that will be given according to the instruction. However, 
the psychometric measurements show a significant difference between 
Individual Credit and Group Credit for the Analytical and Task 
Persistent Contributions and for Analytical and Task Non-Persistent 
Contributions. Furthermore, Credit interacts with both Content 
concerning Sructural and Task Persistent Contributions and 
Cohesiveness concerning Final Student Product or Result (See also figure 
11). These psychometric results cannot be registered with naturalistic 
analyses.

Leadership. As mentioned before, no general leadership can be 
registered in this group. The overall picture is, in fact, that the leadership 
changes in different ways in all groups. This hardly agrees with the 
traditional psychometric research within this area.

Dominance. Dominance is closely associated with leadership. The 
male student is maybe the most dominant person in this group. 
However, two female students are the most dominant group members 
concerning number of Contributions. The fourth group member also 
produces many valuable Contributions. There is, in fact, no basis for an 
overall and particularly dominant student in this group. This is 
principally valid for all groups. This picture also corresponds with the 
statistical data in table 10 (see also appendix 11).

Group Number Two

This group has been instructed according to Group Content, i.e. all 
group members have prepared all four theories. This group consists of 
four female students and the Cohesiveness is defined as high (5/6) 
according to the sociometric test mentioned before.

The similarities concerning all behaviors are - with the exception of 
the treatment of Content - very apparent between group one and group
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two, despite the fact that this group (group two) works under quite other 
conditions than group one. However, regarding the differences between 
Group Content and Individual Content, it is almost a "self-fulfilling 
prophecy" that the two groups structured their work differently. Group 
number one described each theory one by one. These descriptions were 
not necessary in group number two since all group members had 
prepared all four theories, but at the same time they did not get much 
opportunity to penetrate any single theory. However, the psychometric 
measures regarding Group Content and Individual Content did not 
show any statistically significant differences for Analytical and Task 
Non-Persistent Contributions and for Structural and Task Persistent 
Contributions.

The differences and similarities between the two groups can be 
described as follows:

The peer group interaction is perhaps somewhat tighter and, if 
possible, more serious in group number two. The female group also 
appears to be a little more efficient. As mentioned before, the 
psychometric measures demonstrate a significant difference means 
concerning the Final Student Educational Productivity between Female 
Students and Mixed Sex.

In group number two three students are more dominant than the 
fourth group member. The leadership and dominance vary in this group 
too. Cohesiveness appears to be somewhat higher in this group, even if it 
is difficult to determine. The group atmosphere is very good. There are 
almost as many Contracted Contributions as in group number one. The 
verbal insight per se is probably greater. Group number two is also 
somewhat more critical of GeselTs theory.

Group number two controls and uses their time and deals with all 
four theories. This group managed to score six out of eight points (Six 
groups managed to score all eight points).

The similarities between the two groups are almost "embarrassing". 
Actually, the naturalistic analyses of group number two adds no more 
knowledge of general interest.
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To sum up, from a holistic point of view all groups give strong 
impressions of both efficiency and well-being. However, we can only 
hope that this is the "true picture" of peer group interaction in this 
context. The divergent group included a very divergent student, but her 
behavior is not unique, which the researckers have learnt from their 
experiences from the field.
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Group vs. Individual Final Educational Productivity

Significant Differences Between Group Means and Individual 
Means

Final Educational Productivity was in most cases significantly 
higher for students working individually compared with students 
working in groups. T-tests for significance between means for four- 
groups and individuals are presented in table 9.

Table 12. Differences between Group Means and Individual Means for
Final Educational Productivity.

Groups Group
mean

Indiv.
mean

^Groups Nlndiv.

All Groups 5.03 6.19 64 31 .01
Group Content 5.53 6.19 32 31 .03
Indiv. Content 4.53 6.19 32 31 .01
High Cohesive. 5.31 6.19 32 31 .01
Low Cohesive. 4.75 6.19 32 31 .01
Group Credit 5.00 6.19 32 31 .01
Indiv. Credit 5.06 6.19 32 31 .01

Female Students 5.38 6.19 34 31 .01
Mixed Groups 4.63 6.19 30 31 .01

Table 12 shows that Individuals did better than all types of groups 
in this research. This indicates that these kinds of problems are more 
efficiently solved by individuals than by groups. This result is not 
entirely consistent with previous research in this field. It is, however, 
difficult to explain these results. On the other hand, generally speaking, 
the group interaction might hamper the Final Educational Productivity.
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GENERAL CONCLUSIONS

Impact on Process and Product

It is stated in the first proposition that "Different contents and 
related concepts have different impacts on process and product". One 
reason why different contents and related concepts seem to have 
different impacts on process and product is probably the fact that 
different approaches are used. If productivity is studied by measuring 
the number of Analytical and Task Persistent Contributions it turns out 
that the three factors Content, Cohesiveness and Credit have one certain 
impact on productivity. If, however, the productivity is studied by 
measuring the number of Structural and Task Persistent Contributions 
we will get another picture of productivity. A study of productivity 
focusing on the students' written answers, i.e. the Final Educational 
Productivity, gives yet another picture of productivity. This means that 
different aspects of a productivity are studied depending on what the 
researcher decides to measure. In this study Group Content proves to be 
favourable for the written result, i.e. Final Student Educational 
Productivity. Group Content is also favourable for Analytical and Task 
Persistent Contributions. Interpretations of these results have been 
reported above. If a teacher, as a consequence of these results, wants to 
avoid a group process with relatively many Structural and Task 
Non-Persistent Contributions he or she can choose to instruct the 
students according to Individual Content. This means for example that 
each group member is given a specific task.

The performance of these measurements is also of great significance 
for the description and interpretation of the group work. Psychometric 
and naturalistic studies of the same peer group work produce different 
results. Naturalistic analyses are more true to life and down-to-earth 
than psychometric analyses. Naturalistic analyses reveal how the group 
members work and how they attempt to solve their tasks. They can for
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example show that there is a general consensus in the group. In this 
material it is, however, difficult to separate groups with High 
Cohesiveness from groups with Low Cohesiveness by means of 
naturalistic analyses, since an observer would probably find that the two 
group compositions seem to behave fairly alike. It has already been 
stated in this dissertation that the psychometric measurements show 
that High Cohesiveness and Low Cohesiveness differ in statistical terms 
concerning Final Educational Productivity, Analytical and Task 
Non-Persistent Contributions and Structural and Task Persistent 
Contributions. However, it should also be pointed out that the 
psychometric and naturalistic analyses sometimes produce the "same 
results", for example that the group members to a very great extent keep 
to the task and that the interaction per se is a) intensive and b) 
continuous. Or in other words: The groups give the work their 
undivided attention.

This kind of reasoning may, however, be an interesting 
starting-point for a future theory of peer student group interaction. Such 
a theory should thus probably include both process and product. There 
are theories for processes (cf. Bion, 1961) and for products (cf. Davis, 
1969) but there are, to my knowledge, still no theories including both 
process and product.

Since process and product depend on each other and form a whole 
included in every teaching situation, implications resulting from 
productivity studies can form an important starting-point for the 
planning of the educational practice within this field.

Even if main effects are normally not discussed in experiments some 
illustrative examples are still taken up in this dissertation since it is a 
study of bo th  process and product. This fact facilitates tentative 
comparisons between different main effects. Or stated otherwise: On the 
basis of the results in this dissertation Credit is important for some 
process variables, but not for Final Educational Productivity (cf. figure 
11). Individual Credit, implying that students compete for grades and 
that they wish to demonstrate their ability, induces the students in this 
study to produce a larger number of Analytical and Task Persistent 
Contributions as well as a larger number of Analytical and Task 
Non-Persistent Contributions than Group Credit. However, one reason 
why Credit affects process but not product may be the fact that not many

75



analytical propositions of the type "reason for" and "solution to" Eva's 
problem are required to pass a written answer. Too many propositions 
can be confusing and many Analytical and Task Non-Persistent 
Contributions in particular probably divert the students' attention from 
their specific task. This study does not indicate that the product differs 
between Group Credit and Individual Credit. However, Individual 
Credit still seems to be more stimulating for the group members than 
Group Credit since Individual Credit seems to lead to a more intensive 
process with a larger number of Analytical and Task Persistent 
Contributions and a larger number of Analytical and Task 
Non-Persistent Contributions.

On the other hand Cohesiveness and Content had an impact on both 
process and product contrary to Credit which only affected the analytical 
process fields (ATP och ATN-P, cf. figure 11). One explanation might be 
that the product measures for Credit were too "insensitive", or in other 
words: Credits in terms of points in numbers (0-8) probably do not reflect 
reality to a sufficiently high degree. An alternative explanation might be 
that the students are not concerned with final credits, i.e. points on the 
Final Educational Productivity, in connection with this experiment.

The factors Cohesiveness and Content have an impact on both the 
analytical and the structural "process fields". Based on this observation 
we can speculate that analytical and structural contributions to the 
process have a positive effect on the result. From a general point of view 
the time factor, in terms of academic learning time, can however be of 
great significance for both process and product. The implication is that 
groups who have more time for analytical discussions, i.e. when all 
group members have read all theories, will have more suggestions for 
constructive solutions. This assumption is supported, at least indirectly, 
by the fact that Group Content leads to a larger number of Analytical 
Contributions, which in its turn can explain the relatively high group 
product, i.e. Final Educational Productivity.

The general practical question is: What is the purpose of group 
work? The process? The product? Or both?

Regarding product the students generally aim at consensus. The 
naturalistic studies and the analyses of the videotapes also show that the 
written product is accepted by all group members before it is finally 
established. The decision-making is preceded by a number of
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suggestions, questions, explanations, etc. This part of the group work 
constitutes the process. During this process the students want to 
demonstrate their ability and creativity, to fight for space in the 
discussion, to try to understand each other and to argue for their own 
opinions. The most important contributions are probably analytical 
whereas structural contributions point to a pleasant atmosphere and to 
the intensity of the process, for example how much attention the 
students pay to each other, the weight attached to their formulations, 
how they plan to carry out the work itself, etc. In other words the 
structural contributions can, in an overall perspective, first of all be 
assig n ed  to reflect the prerequisites for good group work or the practical 
work in the group interaction whereas the analytical contributions reflect 
the group members' understanding of the content or the depth of the 
group discussion. However, the product of this kind of group work 
sometimes develops into some form of "groupthink" (cf. Janis, 1982), i.e. 
the group members trust each other to such a great extent that the group 
reaches consensus even if the students are not personally responsible for 
the decision. This means that an individual group member's alternative 
suggestion for a solution will probably often differ from the group's 
decision. Even if the individual group members' suggestions are "better" 
they do not keep to them owing to groupthink. The students leave the 
decision-making to the others in the group and trust their judgement. 
This study shows that students who want to practise argumentation, i.e. 
to produce analytical contributions in the form of group work should 
prepare the group work according to Group Content, i.e. all group 
members prepare the same assignment. High Cohesiveness will 
probably be important if the teacher aims at creating favourable practical 
conditions for group work and at trying to make the students keep to the 
subject in terms of reducing the number of Analytical and Task 
Non-Persistent Contributions.

This study produced interactions between the factors or the 
independent variables Content, Cohesiveness and Credit. In 
experimental studies interactions are often the most interesting factor (cf. 
Berliner, 1976). It is often difficult to understand the meaning of 
interactions. Unlike main effects it is difficult to demonstrate them 
statistically by means of observation or, as has already been stated 
above, naturalistic analyses.
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We can illustrate the force of an interaction by referring to the 
combustion engine. A mixture of petrol and air is injected into the motor. 
The mixture, i.e. the interaction, determines the effectiveness and the 
force of the engine. The main effect air alone is not sufficient and the 
main effect petrol alone gives no effect. There are interactions everywhere 
in our daily activities but we do not consider this fact very often. How 
can, for example, a choirmaster create a musically interesting interaction 
between the four choir parts? Interactions are probably very fequent in 
educational contexts. Not only interactions between teacher-student, 
student-student, student-supervisor, but also between different 
educational components, e.g. group composition and assignment. 
Educational interactions have, with the exception of Clare et al (1979) 
and Sjödin (1991), seldom been reported in international literature. It 
should also be added that "external components" like friendship outside 
school, previous experiences, the present situation, etc (cf. Wang, Haertel, 
and Walberg, 1993) probably affect interactions between educational 
components.

In this study Content, Cohesiveness and Credit constitute the 
educational components. Interactions between such components are 
theoretical abstractions to be compared with for example motivation and 
electricity. They are, however, significant since they probably affect the 
educational practice both positively and negatively. But the researcher 
cannot work out the practical consequences of different kinds of 
interactions. On the other hand the researcher can demonstrate the 
importance of interactions and make teachers and others involved in the 
teaching process aware of the significance of interactions. But educators 
must find their own ways to acquaint themselves with these interactions 
and reflect on them in order to promote the educational practice. The 
concept of "reflective thinking" is also of vital importance in today's 
educational debate.

Below we will first of all deal with the interactions between Content 
and related concepts (Cohesiveness and Credit) and then we will 
continue with the other interactions.

The presence of Content leads to interactions , i.e. between Content 
and Cohesiveness and between Content and Credit. One of the 
interactions Content and Cohesiveness applied to Structural and Task 
Persistent Contributions and the other to Structural and Task
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Non-Persistent Contributions. The interaction Content x Credit applied 
to Structural and Task Persistent Contributions. Generally speaking 
these interactions apply only to the structural parts of the "process 
fields", i.e. STP and STN-P (they do not apply to ATP and ATN-P) and 
not to Final Educational Productivity. A theoretical implication of this 
points to the importance of, above all, process studies. Or in other words: 
Generally speaking there is little point in comparing boys and girls, 
teaching method A and teaching method B, and group composition X 
and group composition Y regarding only products.

The interaction Content X Cohesiveness for the variable Structural 
and Task Persistent Contributions shows that High or Low 
Cohesiveness has little effect if the students are instructed according to 
Individual Content (see figure 6). This means that in this case it does not 
matter how the groups are composed - at least not in terms of 
Cohesiveness. From a general point of view this agrees with Tobias' 
theory (1982) referred to above. The degree of Cohesiveness is 
subordinated to how the group members work. The group members 
have experience of group work. Or in Tobias' terms: the group members' 
cognitive macroprocesses regarding group composition or method 
(group composition; High Cohesiveness vs. Low Cohesiveness) 
determine the outcome (see figure 6).

But strangely enough, Cohesiveness is highly significant when 
students are instructed according to Group Content. Group content and 
High Cohesiveness favour the number of Structural and Task Persistent 
Contributions. As a supplement to our earlier discussion about 
difference between High Cohesiveness and Low Cohesiveness this result 
can be regarded as a falsification of Tobias' theory. The method, i.e. 
group composition, is of decisive importance here. The general 
explanation is not cognitive macroprocesses. The difference between 
High Cohesiveness and Low Cohesiveness is de facto very striking. This 
situation can probably be explained with teaching instructions in terms 
of High Cohesiveness and Low Cohesiveness. As for Individual Content 
each student has an expert role which might "erase" social 
responsibility. As for High cohesiveness the members have chosen each 
other to a much higher degree than for Low Cohesiveness. The central 
concept here is probably that of "responsibility", i.e. the members of 
High Cohesive groups take greater joint responsibility than members of
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Low Cohesive groups. This responsibility can, in its turn, lead to greater 
joy and motivation in the group work. Generally speaking, the result as 
such can, however, not be recorded with the same accuracy or as 
explicitly with naturalistic analyses as with psychometric methods. The 
differences can, simply speaking, not be recorded only visually.

The interaction Content x Credit produces another picture (see figure 
8). The variable Structural and Task Persistent Contributions gets a 
similar number of contributions when the groups are instructed 
according to Group Content whether the marks are given according to 
Group Credit or Individual Credit. Thus, Tobias' theory of cognitive 
macroprocesses is verified regarding Group Content. Marks are here 
subordinate to the cognitive macroprocesses.

If, on the other hand, students are instructed according to Individual 
Content, Individual Credit leads to a larger number of contributions than 
Group Credit. It is difficult to interpret this result from a general point of 
view. It should, however, be added that here, i.e. Group vs. Individual 
Content, the students are instructed to receive the same marks, i.e. group 
marks. The students may feel that it is a paradox that they are first 
instructed according to the "expert theory" and that they will then 
receive group marks. If the students consider themselves to be experts 
Individual Credit will have a greater impact and vice versa. A general 
conclusion or speculation is that the teacher should be "logical" in 
instructing the students. How should the teacher combine two 
instructions, where marks or some other form of reward constitutes one 
component or one "main factor"?

For the variable Structural and Task Non-Persistent Contributions 
the above-mentioned interaction Content x Cohesiveness presents a new 
dimension (see figure 9). High Cohesiveness groups produce roughly the 
same number of Structural and Task Non-Persistent Contributions 
whether the instruction is Group Content or Individual Content. 
Individual Content and Low Cohesiveness also lead to roughly the same 
number of Structural and Task Non-Persistent Contributions whereas 
Group Content and Low Cohesiveness lead to a larger number of 
Structural and Task Non-Persistent Contributions.
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The result for Structural and Task Non-Persistent Contributions 
regarding Individual Content agrees very well with Tobias' theory of 
cognitive macroprocesses.

Regarding Group Content it is, however, interesting to observe that 
High Cohesive groups keep to the set assignment, i.e. High Cohesive 
groups produce, relatively speaking, fewer Structural and Task Non- 
Persistent Contributions compared with Low Cohesive groups. This 
agrees with the above-mentioned "theory of responsibility". The 
students feel that they are all responsible when they have all read all 
theories and when the groups have been composed according to 
"Mutual Choices". How general is this phenomenon? That is, if the 
teacher wants the students to keep to the subject, potential instructions 
between Group Content and Low Cohesiveness should be avoided.

The examples of interactions presented above once again show that 
it may be wise to take them into consideration in both the practical 
planning of group work as well as in the building of a theory of peer 
group interaction.

To sum up, the interactions per se are complicated by the factors 
Cohesiveness and Credits since the interactions manifest a "similar 
pattern" for the three variables Analytical and Task Persistent 
Contributions (see figure 5), Structural and Task Persistent Contributions 
(see figure 7) and Final Student Educational Productivity (see figure 10). 
Why do these interactions occur? One possible explanation is that in this 
case the basis for interactions is much more complex than in the 
example with the petrol engine where only two factors interact, for one 
thing because many dependent variables are measured in both process 
and product. In the example with the petrol engine only one dependent 
variable is interesting, i.e. the motor's effect. In peer group interactions 
many dependent variables are interesting. Concepts like responsibility, 
cognitive macroprocesses, "external influence", etc probably also have a 
great impact.

These results also illustrate and partly explain the complexity of the 
classroom situation even though only the small peer group is the unit of 
observation in this study. This complexity has been discussed from 
different theoretical points of view by many researchers (cf. e.g. Biddle 
and Anderson, 1986 and Gage and Needels, 1989). Furthermore, the 
pervading low correlations and inconsistent results within Process-

81



Product research on teaching (cf. e.g. Gage, 1978) may in part be 
explained by the presence of interactions between teacher process 
variables of the kind used in this study. These interactions are mostly 
masked by the use of correlation methods where teacher process 
variables have been assessed as independent and student achievement 
as dependent variables (cf. also Walberg and Haertel, 1992).

Group vs. Individual Final Educational Productivity

Some educators assume that group work produces higher scores on 
achievement tests than individual work. This has also been assessed 
empirically (cf. e.g. Egerbladh, 1976 a, 1981). However, this assumption 
is not valid in this study. Final Productivity was in all conditions higher 
for students who worked individually compared with students working 
in groups. Or in other words, all types of groups (All Groups, Group 
Content, Individual Content, High Cohesiveness etc.) have significantly 
lower means than individuals.

This is difficult to explain. Was the academic time used more 
efficiently by the individuals? The group context was perhaps more 
socially stimulating but less meaningful for Final Educational 
Productivity.

However, going somewhat beyond the data, we may consider the 
following:

Egerbladh (1981) used disjunctive and quasi-disjunctive contents, 
e.g. anagrams. Considering these contents the steering group members 
may belong to the third or fourth quartile of content solving capacity. 
Furthermore, when a correct answer to a disjunctive content is given, all 
or almost all group members can accept it without further analysis. In 
this study, however, the content per se demands different interpretations 
and alternative propositions. The answer to the content is not always 
obvious. Other steering group members may have a great impact on the 
solution or non-solution of the content (cf. Kallós and Lundgren, 1975). 
Therefore, content persistence may be low in groups as compared with 
individuals solving this kind of conjunctive or quasi-conjunctive 
content. Or stated otherwise, given a disjunctive problem or content, 
groups may be more productive than individuals and vice versa: given a
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conjunctive problem or content groups may be less productive than 
individuals.

To what extent are educators influenced by this way of thinking? 
Conjunctive problems, i.e. problems including alternative solutions are 
often handed over to groups within politics, medicine and education. 
Disjunctive problems with clear-cut solutions should perhaps be 
handed over to groups but are in most cases dealt with on the individual 
level.

Contributions and Limitations

This dissertation does not contain a comprehensive theory for group 
work within Process-Product research on teaching. However, the work 
presented here is neither atheoretical nor non-theoretical. In fact, many 
of the theoretical suggestions, very often discussed within this aera, have 
been considered in the background of this dissertation and otherwise (cf. 
e.g. Winne, 1982; Macmillan and Garrison, 1984; Travers, 1978; Tom, 
1980; Gage, 1963, 1989; Dunkin and Biddle, 1974; Tobias, 1982; Hare, 
1976; Snow, 1973 and Dahllöf, 1971).

Postulates or propositions have been formulated and tested 
empirically. The propositions have considered the educational 
productivity concerning both process and product. Furthermore, 
interactions beetween contents and other factors have been predicted. 
Some propositions have been verified, others have not.

The theoretical and empirical work has been performed within the 
paradigm originally presented and thoroughly discussed by Gage (1963, 
1989). However, an intervening or mediating level has been assessed in 
order to study the black box (cf. e.g. Winne, 1982). This level will be 
discussed below.

Macmillan and Garrison (1984) criticized the use of common sense 
educational programs or methods in combination with "pure" empirical 
correlation results. This approach has been avoided in this work. Instead 
nomological factors, e.g. content and group composition, have been 
assessed psychometrically. Idiographic factors, that is two groups, have 
also been assessed naturalistically. When these two approaches have 
been compared they have been found to have a stimulating effect upon
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each other. It should also be noted that some theoretical background 
information has been given to the choice of independent variables, e.g. 
content (cf. e.g. Hare, 1976 and Sjödin, 1991). This latter problem and the 
use of independent variables within Process-Product research have been 
discussed preferably by Dunkin and Biddle (1974) and Winne (1987).

One interesting problem has been the choice of "grade of theory 
ambition" (cf. Snow, 1973). In this study the grade of ambition has been 
connected to the need for an intervening level or to the study of the black 
box (cf. e.g. Dahllöf, 1971 and Winne, 1982, 1987). In fact, it was 
concluded at the onset of the empirical work for this dissertation that 
both process and product should be studied instead of either - or. The 
peer group process was soon considered to be the mediating or black box 
level. Furthermore, this level was on theoretical grounds found to be 
essentially comparable to Snow's "conceptual theories and constructs".

Traditionally, Snow's level of conceptual theories or constructs has 
focused on one hypothetical construct in each study, e.g. Academic 
Learning Time (Fisher and Berliner, 1985) intervening between stimuli 
and responses.

However, in this study the intervening level consists of two 
constructs instead of one as in most previous studies. (In fact, seven 
studies were mentioned by Gage and Needels, 1989, all containing only 
one intervening or mediating variable.) In this study the two-factorial 
mediating model for the black box may be seen as a contribution to 
previous Process-Product Research on Teaching. However, most 
problems remain unsolved, e.g. the teachers' intentions, the 
goal-directed character of teaching, the sequences of students' and 
teachers’ actions, theories concerning Process-Product relationships, etc 
(cf. also e.g. Shulman, 1986 and Weiss & Regan, 1985).

Many researchers have recommended the use of experiments as an 
important alternative to correlational studies within Process-Product 
research on teaching. Some researchers have stressed the use of true 
experiments. Others have argued for field experiments (cf. e.g. Clare et al, 
1979; Gage, 1984; Gilbert and Mosteller, 1972; Macmillan and Garrison, 
1984 and Gage and Needels, 1989).
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However,..

"Experimentation to verify the causal connections between teacher 
behaviours and student outcomes is possible but lies mostly in the 
future" (Macmillan and Garrison, 1984, p. 17).

Therefore, the present experiment may perhaps be regarded as a 
contribution to earlier Process-Product studies.

This study is a true experiment rather than a quasi-experiment (cf. 
e.g. Campbell and Stanley, 1963) and the overall design may be said to 
fulfil the "demands for replication" compared with earlier Process- 
Product studies being performed in the ever changing educational 
reality. It should also be noted that this Process-Product experiment is 
multivariate which may be an advantage considering conceivable 
educational and interaction processes in groups.

However, the threats primarily to the external validity are quite 
obvious. Most true experiments within the behavior sciences suffer from 
the reactive effects of experimental variables confounded with variables 
in non-experimental educational settings. The possible interaction 
effects of selection biases, the experimental variables, and the level of 
significance (p = .20) for some interactions should also be mentioned. 
The Hawthorne or placebo effect, discussed by Cook and Campbell 
(1979) may also have operated as a confounded variable.

Many years ago Kallòs (1973) criticized many areas within 
educational research. He pointed out that the students, de facto, have a 
great influence on their own lives:

"It is, however, probably a serious misunderstanding to regard the 
students' activities only as responses to the teacher. Influence in the 
opposite direction is also quite conceivable"{p. 22).

That is, to a great extent the student thinks and acts independent of 
theories and teacher behaviors.
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On the other hand, Walberg and Haertel (1992) have recently 
emphasized many advantages of Process-Product research, for example:

"Process-Product research shed light on many aspects of classroom 
behavior."(p. 11)

Walberg and Haertel are also sharply critical of correlational 
Process-Product studies:

"An important limitation of correlational Process-Product studies is 
that they do not establish causal relationships, they only identify 
events that occur together." (p. 11)

Berliner (1979), Tom (1980) and many other researchers have 
discussed the use of inadequate achievement tests. As an illustrative 
example Berliner (1979) has pointed to the use of common verbal 
achievement tests, e.g. dictionary usage, when assessing lecturing on 
ecology or some other subject matter as an independent factor.

The drawbacks of so-called true experiments, e.g. threats to external 
validity, i.e. connections to practical education, have been discussed 
above. This approach also implies that the research is primarily 
conducted on education as against in education (cf. the lectures by L. 
Stenhouse quoted in Rudduck and Hopkins, 1985). The research 
becomes "laboratory like". The naturalistic analyses that have been 
performed also suffer from the same defect. A large number of students 
have been positive - at least regarding the experiment as such. On the 
other hand, educational research permits only a very limited number of 
study objects, e.g. teachers and students. The fact that, in this 
dissertation, the instructions have replaced the teacher in the practical 
situation is another limitation.

Concluding Comments

This book is not written for educators involved in the everyday 
school activities. It is written for educational researchers in general and 
Process-Product researchers in particular. Therefore, some research
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questions will be answered under this heading.

What is the contribution of this work?

A mediating model in terms of the black box has been constructed 
and empirically tested. Educational productivity has been assessed in 
different ways. The demand for replication has to a great extent been 
fulfilled.

Two peer groups have been assessed with naturalistic analyses.

How has my study contributed to the solution of the original 
problems?

A study of peer students' peer group work has been incorporated 
into the basic Process-Product paradigm for research on teaching by 
means of a mediating model. The original propositions were tested 
empirically.

What conclusions and theoretical implications can be drawn from 
this study?

The approach as such seems to be a reasonable way to develop 
theoretical and empirical knowledge within Process-Product research on 
peer group interaction. The interactions between independent factors 
seem to contain "explanatory value". The traditional assumption of 
group work vs. individual work has been falsified. Nomothetical factors 
are probably useful for experiments within this aera and can be 
supplemented with data from a naturalistic approach. A future theory 
should consider independent variables, mediating variables and 
dependent variables for the assessment of causality within Process- 
Product research on peer group interaction. The concept of Educational 
Productivity should also be considered. Quantitative data have been 
combined with qualitative data, i.e. both psychometric and naturalistic 
analyses have been performed. Some tentative theoretical implications 
have been drawn considering responsibility, students' metacognitive 
thinking and the possibility to combine statistical and non-statistical 
data.
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Appendix 1.1 (8)

THEORIES

Cultural and Historical Theory

Within this field of development theory the mental development of a 
child is described in terms of increasing acquisition of the social and 
material world surrounding them. This acquisition gradually leads to a 
differentiated and increasing ability to take action and also to a higher 
degree of consciousness about the child's own personality.

The psychologist Vygotsky distinguishes between the concepts of 
maturity, development and learning. He says that the maturity of the 
nervous system is a condition or basis of the psychological development. 
The maturity of the nervous system alone does not determine the 
psychological development. The psyche of the human being, her 
consciousness, develops and takes form through her acquisition of 
actions, procedures and objects in the surrounding w orld. 
Psychologically, this influences children differently in different cultures 
and during different historical epochs. Vygotsky assumes, however, that 
the nervous system, at worst, may restrict the possibilities of a positive 
psychological development of children with for example brain dysfunc
tion.

The development of a child progresses through learning. By taking 
part in the activities of the grown-ups the child acquires different 
methods to solve problems and to judge different phenomena. Some 
problems can be handled by children only when they are together with 
grown-ups. Other problems can gradually be solved by the child itself. 
In the latter case learning has been integrated in the child's 
consciousness and actions.

Cultural and historical theory does not distinguish between 
intellectual and emotional development. These two aspects of 
development are assumed to be an interaction between "two sides of the 
same coin", but intellectual and emotional development can only be 
achieved within the frame of human activity.

In other words: The demands and tasks of the child's social 
situation determine the behaviors developed by the child.

It is also assumed that personality development starts at the age of 
two or three. The child's relations with grown-ups are characterized by
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increasing independence and the desire to take part in the lives of 
grown-ups on equal terms, even if the knowledge and abilities of the 
child are obviously insufficient. The child therefore begins to develop 
actions which are not so-called impulse actions. Typical examples are 
plays with different kinds of roles. Through role playing children satisfy 
their needs both of greater independence and of sharing the lives of 
grown-ups. In such a context they have to subordinate themselves to 
rules excluding natural impulse actions.

Thus, a child acquires the social world through interaction with 
grown-ups. According to the Soviet researcher Elkonin this development 
hovers between two "systems". One is the "human world" with its 
emotional contacts and social motives. The other is the "world of 
objects", with its physical qualities and socially developed ways to 
handle the objects. Elkonin assumes that different kinds of systems 
dominate different phases of a child's development. Contact with other 
human beings dominates the earliest years. The preschool and early 
school years are characterized by activities linked to the world of objects. 
The teenage years, on the other hand, are dominated by emotional and 
close contacts with others of the same age.

The phases of development are not, primarily, identical with 
chronological age or any type of intrinsic psychological and biological 
factors. On the other hand, cultural, historical and other social factors are 
supposed to be of decisive importance for When? and How? a child goes 
through different phases of development.

Every society transfers its culture, norms and knowledge to the next 
generation. The basic idea is that different kinds of societies use different 
methods of cultural transfer. Different societies have different norms and 
demand different things from children. Therefore the researchers within 
this tradition emphasize that it is untenable to make assumptions about 
general and for ever valid phases of development and principles based 
on biologically and psychologically intrinsic factors. In each society one 
might find specific norm and demand structures determining the 
development of a child.
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Developmental Theory

According to Arnold Gesell, human beings develop in accordance 
with an intrinsic plan determined by hereditary features. This 
predestined development progresses according to law. The child 
matures gradually which, according to Gesell, is equivalent to the child's 
inherent development. It is, consequently, difficult to influence this 
development. Children start walking, talking, reading, etc. when they are 
ready to do so. A certain belief in fate is built into this theory. Gesell is of 
the opinion that it is unlikely that the environment should accelerate the 
development by external stimuli.

A classic example from Gesell's own observations describes the 
identical twins T and C. When they were 46 weeks old, twin T was 
trained to climb a few steps. This training was given ten minutes every 
dag during six weeks. During this period twin C did not get such 
training. From the 53rd week C was trained in the same way as T, but 
only for two weeks. It turned out that C had achieved the same skill as T 
in only two weeks.

A control test after 56 weeks showed that there were great 
similarities between the twins concerning their climbing skill. As the 
twins could be assumed to be identical regarding natural ability and 
development, this result could be explained by the fact that C was older 
when he started his training and more mature or ready to learn this 
particular skill.

This experiment illustrates that the point of time chosen for learning 
something should be adapted to a combination of the child's stage of 
development and the use the child will have for that particular skill.

Even if this development cannot be speeded up by external factors, 
Gesell thinks that it is, after all, important that the surrounding society 
should support the child in the best possible way. The child's maturity 
can, however, be determined by observing its behavior at different 
periods of time. Therefore, Gesell formulated his theory as a catalogue of 
behaviors, in which he carefully stated which ones might occur at 
different ages. There are, of course, great variations between different 
human beings and their development hover between harmonious and 
disharmonious periods of time. The expression "being at an obstinate 
age" derives from these ideas.
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Gesell has divided the child's development into the following four 
stages:

• motor development (motion)
• linguistic development
• adaptive development (in this case it is closely linked to alertness 

and intelligence)
• personal - social development

The child is regarded as an individual passing through different 
stages of development. This development follows a plan determined by 
heritage. According to this theory every child has unique natural abilities 
and its own rhythm of development. There are many quantitative and 
qualitative differences among children. Many theorists stressing maturi
ty have strongly emphasized the unique mental conduct and function of 
every human being.
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Learning Theory

Most learning theorists dissociate themselves from the opinion that 
there is a distinct difference between emotion and behavior. In many 
cases this means that intrinsic emotion and exterior behavior are 
regarded as one and the same phenomenon. It is true that some 
researchers within this field attribute an important role to thinking and 
conceptions, but they still lay the main stress on outward behavior. 
However, in both cases they think that behavior is learnt and 
internalized. It follows that events in the surrounding world rule both 
the change and development of the behaviors of human beings. For 
learning psychologists these are very interesting fields of research.

According to this theory many behaviors of human beings and 
animals are unconscious but learnt responses to a certain stimulus. The 
Russian scientist Pavlov who examined the salivary secretion in the 
pancreas of dogs, found that the saliva was secreted when the dog was 
fed. However, it was sufficient that the dog saw food or even the keeper 
for starting the salivary secretion. Pavlov assumed that psychological 
processes started somewhere inside the dog. The processes themselves 
could not be obseved, only their effects, i.e. the secretion of saliva.

Pavlov has also described how a dog can be taught to react for 
example to a metronome* in the same way as to food by presenting the 
metronome in connection with food a couple of times. This learning is 
another example of an unconsciously learnt response to a certain signal.

At the beginning of this century the American psychologist Watson 
heard about these and similar experiments. He concluded that the 
theories about learning applying to dogs also applied to human beings. 
He therefore carried out his classic experiment with three-year-old 
Albert who was very fond of rabbits. Watson succeeded in making Albert 
afraid of rabbits by striking a gong every time Albert saw a rabbit. 
Consequently, Albert learnt to be afraid of his beloved rabbits. Another 
part of the experiment was to teach Albert to get rid of his fear of rabbits 
by letting the boy associate rabbits with something he liked.

In this way learning psychologists have taught rats to dance, 
pigeons to play table tennis, bears to cycle, etc.

1 A metronome is a mechanical instrument, giving the precise tempo of a piece of music, 
i. e. the number of beatings per minute.
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One advocate of this approach is reported to have said: "Give me a 
newborn child and I shall make him a professor or a criminal." This 
quotation is probably an example of a so-called overinterpretation of the 
theory.

To sum up: In different ways this theory deals with rewarding 
desirable and ignoring undesirable behaviors. At the same time the 
theorists stress the impact of the environment and the fosterer on the 
development of a child. At the time of birth a child is regarded as an 
unknown quantity. Mentally it is also assumed to be in an empty room. 
Through outward influence and learning it can be activated and learn 
how to make its own choices. Basically, human beings have no 
completely free will of their own. So when people have to make choices 
they choose what they have learnt to choose, i. e. what they have earlier 
been rewarded for in one way or the other.
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Psychodynamic Theory

All psychodynamic theories can be said to be based on Sigmund 
Freud's theory about the psyche and emotionality of human beings. A 
fundamental aspect of this theory is that the instincts of human beings 
provide the determining force for her development. The instincts - for 
example the sex instinct - produce energy, and are experienced as 
emotions. These emotions must have their outflow in one way or the 
other. If the outflow of these emotions is restrained to too high a degree, 
the individual may be affected by neuroses or other disturbances in her 
emotional life. It is impossible to eliminate these instincts, but they can 
be controlled so that they can have their outflow in relatively harmless 
behaviors.

Freud specifies the following three levels in the psyche of human 
beings: The "id", the "ego" and the "superego". The id consits of the 
inherited instincts. When the surrounding world cannot or will not 
satisfy these instincts, a conflict arises between the instincts - the id - and 
the surrounding world.

The ego develops in order to settle the conflict, i.e. to create balance 
between the individual and the surrounding world.

The superego appears at about the age of three to five and can be 
said to correspond to what we usually call the conscience or moral 
responsibility. As the child is assumed to reach balance, i.e. to adjust 
itself to the demands of the surrounding world, it internalizes the views 
and conceptions of what is considered to be right and wrong.

However, this internalization does not always take place in 
association with harmonious conditions between the superego (the 
conscience) and the id (the instincts). In this case the ego gets the role of 
mediator in the attempt to act for balance between the superego and the 
id. Reason and different kinds of rational considerations can be said to 
characterize the part of the personality which is called the ego.

Freud and his followers attributed somewhat different meanings to 
the id, the ego and the superego. All so-called freudians stress the 
importance of childhood development. Freud also described a number of 
stages in the development of a child. In this context he stressed that the 
child's experiences during these stages might have life-long 
consequences depending on whether the child has experienced 
disturbances or security.
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During the first stage, including the time from birth to the age of 
about eighteen months, the child's interest is focused on its mouth. The 
child wants to suck, bite, eat and babble. During this basic "oral stage" 
disturbances in the child's relation to the guardian are assumed to have 
consequences for its ability to establish stable relations with other people 
as a grown-up.

During the second stage, between eighteen months and three years, 
the child's experiences are connected with keeping the excrement and 
emptying the intestinal canal. During this "anal stage" disturbances can 
lead to, for example, compulsory behavior (meaningless repetitions), 
exaggerated pedantry or obvious stinginess concerning time, money and 
emotions. Other examples of such characteristics can be unyielding 
stubbornness and rebellious negativism towards everybody and 
everything. On the other hand, harmonious potty training may increase 
the child's chances to become a well-adjusted and creative person.

The third stage is generally called the "oedipal stage," usually 
occuring between three and six years. The child is now interested in its 
own sex and tries to find its role as a male or female. The child can be 
attracted to the parent of the opposite sex, but at the same time it is often 
aggressive towards the parent of the same sex. This is of course a 
dilemma for the child who needs to identify with the "rival". It is in this 
connection that the child's sex identity is established. This sex identity is 
assumed to be significant for the continuous development of emotions.

During the school years and until early puberty the child finds itself 
in a "latency period". During this period the child's instincts and 
experiences of satisfaction are associated with acquiring knowledge and 
with systemizing the surrounding world. This period is also assumed to 
be important for the child's future emotional life and adjustment to the 
surrounding world. Now the child tests itself more seriously in a social 
environment in order to get a social role of its own.

To sum up, Freud and his followers think that the experiences 
during the early years are vital for a person's future life. In many cases 
early and suppressed experiences have to be lifted up to a conscious and 
concrete level in order to make people understand themselves better and 
to enable them to deal with their own problems.
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THE CASE OF EVA

Eva is a girl in the second grade of Swedish compulsory school. She 
constantly attacks other children by pushing them, seizing them by the 
throat, hitting them, pinching them and scratching them.

The situation in Eva's class is difficult in many ways. The parents of 
the attacked children are beginning to complain and the teachers feel 
powerless. They have tried to solve the problem by discussing the situation 
with Eva. On these occasions the teachers have tried to be extra kind and 
understanding. Since all such attempts have failed, the teachers have 
become more and more desperate. Now the teachers often burst into a rage. 
The situation is precarious to all involved.

According to her teachers Eva is very dependent on adults. They also 
think that she cannot do things on her own, that she always tries to be near 
her teachers and that her agressive behavior occurs when she does not get 
attention, even during short periods of time when they for example assist 
other children in the classroom, cloakroom, during breaks or in the school 
dining hall.
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INSTRUCTIONS

Instruction for the Prestudy of the Individually Working Students

Psychological theories are very important for many descriptions, 
explanations and analyses of the behavior of human beings. You will 
participate in a study dealing with different psychological theories. To be 
concrete, you are going to work with relatively short descriptions of four 
different theories. You will work in this room all the time.

You will soon read four different theories: a learning theoretical, a 
developmental, a psychodynamic, and a cultural and historical theory. 
You have to try to under stand the basic ideas behind the four different 
theories. You also have to try to understand what distinguishes them 
from one another. You may make notes and underlinings on the 
material I will hand out to you. You will have plenty of time for reading. 
For practical reasons the time is limited to sixty minutes.

Do you have any questions?
At the end of the reading phase we will offer you fruit and juice.
After the reading phase you will be asked to solve a problem based 

on the four different theories you have studied. You may remember that 
the problem deals with a very aggressive pupil. These aggressions are 
manifested in very imbalanced behavior. This pupil is a problem to her 
teachers, parents, and peer students in class as well as during breaks.

You may use this material (the instructor demonstrates the material 
produced for the reading phase) including your own notes when you 
work with the problem.

Remember that you have to understand the basic ideas behind the 
different theories and that you also have to understand what 
distinguishes the different theories from one another.

Do you have any questions?
The material is handed out.

You can start now.
The instructor leaves the room. (There is only one student per 
room.)
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Instructions for Individual Problem-Solving

You will be asked to read a short description of a situation in a class, 
where Eva is one of the pupils. Read through the material carefully until 
you really understand Eva's problem.

The material with "The case of Eva" is handed out.
Reading (The students read "The case of Eva".)

Do you have any qustions about what you have just read?
You will now be asked to solve two problems:

1 First of all you are asked to give one plausible proposition for a 
cause of Eva's behavior based on each of the four different theories. 
You are also asked to give one good proposition for a justification 
per theory to this cause.

2 Secondly you are asked to give one plausible proposition for a 
solution to Eva's behavior per theory based on each of the four 
different theories. You are also asked to give one good proposition 
for a justification per theory to this solution.

Do you have any questions?
Remember that you have read four theories and that your work must 

be based on those four theories - and nothing else. And do not forget that 
you are an important member of a control group. Your result will, 
together with the other individual results, constitute a norm, with which 
the group results will be compared.

We will mark your answer form and you will be given the credit WH 
(With High Credit), P (Passed), or F (Failed).

The answer form is handed out.
Your result will be sent to you by mail, so please write down your 

name and address on the answer form.
The time is 60 minutes.
Do you have any questions?
You can start now!
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INSTRUCTION FOR GROUPS

INSTRUCTION 1

Content Ai

Group Content

Credit Ci

Group Credit
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INSTRUCTION 1 INDIVIDUAL PREPARATION 
Content Ai (Group Content): Credit Ci (Group Credit):

Psychological theories are very important for many descriptions, 
explanations and analyses of the behavior of human beings. You will 
participate in a study dealing with different psychological theories. To be 
concrete, you are going to work with relatively short descriptions of four 
different theories.

You will work in two separate classrooms - individually in this 
room and as a group in another classroom prepared for a video 
recording. I will accompany you there, where I will give you further 
instructions.

You will soon read four different theories: a learning theoretical, a 
developmental, a psychodynamic, and a cultural and historical theory. 
You have to try to understand the basic ideas behind the four different 
theories. You also have to try to understand what distinguishes them 
from one another. You may make notes and under linings on the 
material I will hand out to you. You will have plenty of time for reading. 
For practical reasons the time is limited to sixty minutes.

Do you have any questions?
At the end of the reading phase we will offer you fruit and juice.
You are not allowed to discuss the theories with each other in this 

room, or talk to each other on your way to the video room.
In the video room the group will be asked to solve a problem based 

on the four different theories you have studied. You may remember that 
the problem deals with a very aggressive pupil. These aggressions are 
manifested in very unbalanced behavior. The pupil is a problem to her 
teachers, parents, and peer students in class as well as during breaks.

You may use this material (The instructor holds up the material 
produced for the reading phase) including your own notes when you 
work with the problem.

Remember that you have to understand the basic ideas behind the 
different theories and that you also have to understand what 
distinguishes the different theories from one another.

Do you have any questions?
The material is handed out.

You can start now.
The instructor stays in the room during the reading phase.
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INSTRUCTION 1; GROUP PROBLEM SOLVING
You will be asked to read a short description of a situation in a class, 

where Eva is one of the pupils. Read through the material carefully until 
you really understand Eva's problem.

The material with "The case of Eva" is handed out.
Reading (The students read "The case of Eva".)

Do you have any qustions about what you have just read?
You will now be asked to solve two problems:
1 First of all you are asked to give one plausible proposition for a 

cause of Eva's behavior based on each of the four different theories. 
You are also asked to give one good proposition for a justification 
per theory to this cause.

2 Secondly you are asked to give one plausible proposition for a 
solution to Eva's behavior per theory based on each of the four 
different theories. You are also asked to give one good proposition 
for a justification per theory to this solution.

Do you have any questions?
All of you have read all four theories, and your work and 

discussions must be based on those four theories - and nothing else. 
Remember that this work is of a collective nature. You must not divide 
the work so that each one of you will be working with separate parts of 
the problems.

Do you have any questions?
We will study your work by means of a video recording. In your case 

we will judge the joint result of the group, i.e. all members of the group 
will be given the credit WH (With High Credit), P (Passed), or F (Failed). 
All of you will get identical credits. We can study the group's ability to 
co-operate as well as the group members' joint performance by 
analysing the video recording. However, to get as good an opinion as 
possible of the group product we want you to give us your joint answers 
on this answer form.

The answer form is handed out. A secretary is drawn by lot.
The group's result will be sent to you by mail, so please write down 

your name and address on the answer form.
The time is 60 minutes, and remember that all group members will 

be given identical credits, i.e. WH, P, or F. We ask you to speak up clearly, 
please.

Do you have any questions? You can start now!
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INSTRUCTION FOR GROUPS

INSTRUCTION 2

Content Ai

Group Content

Credit Co 

Individual Credit
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INSTRUCTION 2 INDIVIDUAL PREPARATION 
Content Ai (Group Content): Credit C? (Individual Credit):

Psychological theories are very important for many descriptions, 
explanations and analyses of the behavior of human beings. You will 
participate in a study dealing with different psychological theories. To be 
concrete, you are going to work with relatively short descriptions of four 
different theories.

You will work in two separate classrooms - individually in this 
room and as a group in another classroom prepared for a video 
recording. I will accompany you there, where I will give you further 
instructions.

You will soon read four different theories: a learning theoretical, a 
developmental, a psychodynamic, and a cultural and historical theory. 
You have to try to understand the basic ideas behind the four different 
theories. You also have to try to understand what distinguishes them 
from one another. You may make notes and under linings on the 
material I will hand out to you. You will have plenty of time for reading. 
For practical reasons the time is limited to sixty minutes.

Do you have any questions?
At the end of the reading phase we will offer you fruit and juice.
You are not allowed to discuss the theories with each other in this 

room, or talk to each other on your way to the video room.
In the video room the group will be asked to solve a problem based 

on the four different theories you are ging to study. You may remember 
that the problem deals with a very aggressive pupil. These aggressions 
are manifested in very unbalanced behavior. The pupil is a problem to 
her teachers, parents, and peer students in class as well as during 
breaks.

You may use this material (The instructor holds up the material 
produced for the reading phase) including your own notes when you 
work with the problem.

Remember that you have to understand the basic ideas behind the 
different theories and that you also have to understand what 
distinguishes the different theories from one another.

Do you have any questions?
The material is handed out.

You can start now.
The instructor stays in the room during the reading phase.
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INSTRUCTION 2; GROUP PROBLEM SOLVING
You will be asked to read a short description of a situation in a class, 

where Eva is one of the pupils. Read through the material carefully until 
you really understand Eva's problem.

The material with "The case of Eva" is handed out.
Reading (The students read "The case of Eva".)

Do you have any qustions about what you have just read?
You will now be asked to solve two problems:

1 First of all you are asked to give one plausible proposition for a 
cause of Eva's behavior based on each of the four different theories. 
You are also asked to give one good proposition for a justification 
per theory to this cause.

2 Secondly you are asked to give one plausible proposition for a 
solution to Eva's behavior per theory based on each of the four 
different theories. You are also asked to give one good proposition 
for a justification per theory to this solution.

Do you have any questions?
All of you have read all four theories, and your work and 

discussions must be based on those four theories - and nothing else. 
Remember that this work is of a collective nature. You must not divide 
the work so that each one of you will be working with separate parts of 
the problems.

Do you have any questions?
We will study your work by means of a video recording. You will be 

judged according to your individual contribution to the result of the 
group. That is, each group member will get the credit WH (With High 
Credit), P (Passed), or F (Failed). You can get different credits. We will be 
able to study each group member's contribution to the co-operation 
within the group, as well as the individual performances by analysing 
the video recording. However, to get as good an opinion as possible of 
the group product we want you to give us your joint answers on this 
answer form.

The answer form is handed out. A secretary is drawn by lot. 
Your result will be sent to you by mail, so please write down your 

name and address on the answer form.
The time is 60 minutes, and remember that you can get different 

credits, i.e. WH, P, or F. We ask you to speak up clearly, please.
Do you have any questions? You can start now!
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INSTRUCTION FOR GROUPS

INSTRUCTION 3

Content A-j

Individual Content

Credit Ci 

Group Credit
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INSTRUCTION 3 INDIVIDUAL PREPARATION 
Content A? (Individual Content): Credit Ci (Group Credit):

Psychological theories are very important for many descriptions, 
explanations and analyses of the behavior of human beings. You will 
participate in a study dealing with different psychological theories. To be 
concrete, you are going to work with relatively short descriptions of four 
different theories.

You will work in two separate classrooms - individually in this 
room and as a group in another classroom prepared for a video 
recording. I will accompany you there, where I will give you further 
instructions.

You will soon read one of the following four theories: a learning 
theoretical, a developmental, a psychodynamic, or a cultural and 
historical theory. (The instructor points at each group member one by 
one and says: You will read one theory, and you will read another 
theory, etc. You will all read different theories.) You have to try to 
understand the basic ideas behind the theory you will read. You may 
make notes and underlinings on the material I will soon hand out to 
you. You will have plenty of time for reading. For practical reasons the 
time is limited to sixty minutes.

Do you have any questions?
At the end of the reading phase we will offer you fruit and juice.
You are not allowed to discuss the theories with each other in this 

room, or talk to each other on your way to the video room.
In the video room the group will be asked to solve a problem based 

on the four different theories you are ging to study. You may remember 
that the problem deals with a very aggressive pupil. These aggressions 
are manifested in very imbalanced behavior. The pupil is a problem to 
her teachers, parents, and peer students in class as well as during 
breaks.

You may use this material (The instructor holds up the material 
produced for the reading phase) including your own notes when you 
work with the problem.

Remember that you have to understand the basic ideas behind the 
theory given to you.

Do you have any questions? The material is handed out.
You can start now.

The instructor stays in the room during the reading phase.



Appendix 3. 11 (14)

INSTRUCTION 3; GROUP PROBLEM SOLVING
You will be asked to read a short description of a situation in a class, 

where Eva is one of the pupils. Read through the material carefully until 
you really understand Eva's problem.

The material with "The case of Eva" is handed out.
Reading (The students read "The case of Eva".)

Do you have any qustions about what you have just read?
You will now be asked to solve two problems:

1 First of all you are asked to give one plausible proposition for a 
cause of Eva's behavior based on each of the four different theories. 
You are also asked to give one good proposition for a justification 
per theory to this cause.

2 Secondly you are asked to give one plausible proposition for a 
solution to Eva's behavior per theory based on each of the four 
different theories. You are also asked to give one good proposition 
for a justification per theory to this solution.

Do you have any questions?
Remember that you have read one of the four theories. Together you 

have read all four theories and your work and discussions must be 
based on those four theories - and nothing else. Remember that this work 
is of a collective nature. You must not divide the work so that each one of 
you will be working with separate parts of the problems.

Do you have any questions?
We will study your work by means of a video recording. In your case 

we will judge the joint result of the group, i.e. all members of the group 
will be given the credit WH (With High Credit), P (Passed), or F (Failed). 
You will all get identical credits. We can study the group's ability to 
co-operate as well as the group members' joint performance by 
analysing the video recording. However, to get as good an opinion as 
possible of the group product we want you to give us your joint answers 
on this answer form.

The answer form is handed out. A secretary is drawn by lot. 
The group's result will be sent to you by mail, so please write down 

your name and address on the answer form.
The time is 60 minutes, and remember that all group members will 

be given identical credits, i.e. WH, P, or F. We ask you to speak up clearly, 
please.

Do you have any questions? You can start now!
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INSTRUCTION FOR GROUPS

INSTRUCTION 4

Content A?

Individual Content

Credit C->

Individual Credit



Appendix 3.13 (14)

INSTRUCTION 4 INDIVIDUAL PREPARATION 
Content A? (Individual Content): Credit G> (Individual Credit):

Psychological theories are very important for many descriptions, 
explanations and analyses of the behavior of human beings. You will 
participate in a study dealing with different psychological theories. To be 
concrete, you are going to work with relatively short descriptions of four 
different theories.

You will work in two separate classrooms - individually in this 
room and as a group in another classroom prepared for a video 
recording. I will accompany you there, where I will give you further 
instructions.

You will soon read one of the following four theories: a learning 
theoretical, a developmental, a psychodynamic, or a cultural and 
historical theory. (The instructor points at each group member one by 
one and says: You will read one theory, and you will read another 
theory, etc. You will all read different theories.) You have to try to 
understand the basic ideas behind the theory you will read. You may 
make notes and underlinings on the material I will soon hand out to 
you. You will have plenty of time for reading. For practical reasons the 
time is limited to sixty minutes.

Do you have any questions?
At the end of the reading phase we will offer you fruit and juice.
You are not allowed to discuss the theories with each other in this 

room, or talk to each other on your way to the video room.
In the video room the group will be asked to solve a problem based 

on the four different theories you are going to study. You may remember 
that the problem deals with a very aggressive pupil. These aggressions 
are manifested in very unbalanced behavior. The pupil is a problem to 
her teachers, parents, and peer students in class as well as during 
breaks.

You may use this material (The instructor holds up the material 
produced for the reading phase) including your own notes when you 
work with the problem.

Remember that you have to understand the basic ideas behind the 
theory given to you.

Do you have any questions?
The material is handed out. You can start now.
The instructor stays in the room during the reading phase.
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INSTRUCTION 4; GROUP PROBLEM SOLVING
You will be asked to read a short description of a situation in a class, 

where Eva is one of the pupils. Read through the material carefully until 
you really understand Eva's problem.

The material with "The case of Eva" is handed out.
Reading (The students read "The case of Eva".)

Do you have any qustions about what you have just read?
You will now be asked to solve two problems:

1 First of all you are asked to give one plausible proposition for a 
cause of Eva's behavior based on each of the four different theories. 
You are also asked to give one good proposition for a justification 
per theory to this cause.

2 Secondly you are asked to give one plausible proposition for a 
solution to Eva's behavior per theory based on each of the four 
different theories. You are also asked to give one good proposition 
for a justification per theory to this solution.

Do you have any questions?
Remember that you have read one of the four theories. Together you 

have read all four theories and your work and discussions must be 
based on those four theories - and nothing else. Remember that this work 
is of a collective nature. You must not divide the work so that each one of 
you will be working with separate parts of the problems.

Do you have any questions?
We will study your work by means of a video recording. You will be 

judged according to your individual contribution to the result of the 
group. That is, each group member will get the credit WH (With High 
Credit), P (Passed), or F (Failed). You can get different credits. We will be 
able to study each group member's contribution to the co-operation 
within the group, as well as the individual performances by analysing 
the video recording. However, to get as good an opinion as possible of 
the group product we want you to give us your joint answers on this 
answer form.

The answer form is handed out. A secretary is drawn by lot.
Your result will be sent to you by mail, so please write down your 

name and address on the answer form.
The time is 60 minutes, and remember that you can get different 

credits, i.e. WH, P, or F. We ask you to speak up clearly, please.
Do you have any questions? You can start now!
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INSTRUCTION FOR GROUP COMPOSITION

Good morning! (or other appropriate greeting). My name i s  and I
work together with .....  on a project led by Dr. Thor Egerbladh,
Department of Education, Umeå University. This research is directed 
towards different groups of students of pedagogics. We are currently 
working with students at the Department of Education, Umeå University 
and at the teacher training colleges in Umeå and Luleå.

This particular research is based on the theory that Group-Process 
and Group-Product are functions of Task, Group Composition and 
Group Norms.

Group-Process: is studied through video recordings.

Group-Product: written group results.

Group Norms: are induced through instructions making the work
conditions as authentic as possible.

Task: deals with a very aggressive pupil. These
aggressions are manifested in very unbalanced 
behavior. The pupil is a problem to her teachers, 
parents and peer students in class as well as 
during breaks.

Today we are interested in Group Composition. We are going to 
divide you into groups with four persons in each group. The groups may 
differ regarding degree of cohesiveness, i.e. the groups will be more or 
less homogeneous.

Homogeneous groups: Groups in which the group members have 
chosen to work together to as great a degree as possible.

The group work itself will be carried out in a classroom prepared as 
a video study.

I will give you a form on which you will write down the names of 
the three persons in this study group you would prefer to work with. To 
make it easier for you to choose three group peers I shall repeat the 
content of the Task. (The instructor repeats the Task.)
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We are of course bound to professional secrecy, so no information 
about your personal choices will be spread outside our research group. 
For ethical reasons no one will be forced to participate in this 
experiment. However, we are most anxious that all of you should 
participate so that we will be able to carry out as methodically correct 
research as possible. If there is anyone who does not want to or cannot 
participate, please let us know now!

(When the number of students in the study group is not evenly 
divisible by four the instructor draws one, two or three students by lot. 
These students are informed that they will work individually with the 
same problem as the groups. They are also informed that they will be 
members of a control group and that the results of the groups will be 
compared with this control group.)

You will choose three persons you prefer to work with. We have 
reserved space for your motivations for your choices. This is not an 
obligation but it would be very interesting for us to know your motives 
for choosing these persons.

You are not allowed to talk to each other once you have been given 
the forms, so if you have any questions, please let me know now!

Indicate both your surname and given names in order to avoid 
confusion.

The forms are handed out.
When the forms have been collected, the instructor says: As soon as 

possible, but not today, you will be informed of the group compositions 
and then your group will be booked in the study. If any group member is 
prevented from coming we would be most grateful if that group would 
be so kind as to change their time with some other group, and if you 
would be so kind as to arrange this yourselves. Hopefully, this particular 
person can participate on another occasion. We need as many four- 
student groups as possible, and we can only use complete groups. If one 
single group member drops out the whole four-student group will be 
useless.

Do you have any questions?
Thank you so much! I hope to see you soon again with information 

about the group compositions.
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FORM FOR CHOOSING GROUP MEMBERS 

BASIS FOR GROUP COMPOSITION

NAME:

(Both SURNAME and GIVEN NAMES)
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Write down the names of the three persons in this study group you 
would prefer to work with on the problem of Eva.
INDICATE BOTH SURNAME AND GIVEN NAMES!

NAME:____________________  MOTIVATION:______________

NAME:____________________  MOTIVATION:

NAME: MOTIVATION:.
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Umeå University
Department of Education
Project: Groupsolving of cognitive problems

To you who have participated as a subjecti during........
People belong to groups and perform in many kinds of groups 

during their lifetime. People function in different ways in different 
groups. Some of us perform well in only a small number of groups. 
Others do well in almost all kinds of groups. In certain situations a 
person performs better alone. Today we lack scientific methods to be able 
to generally decide which individuls are "good" or "bad" members in 
different kinds of groups. You should therefore observe that the credit 
mentioned below only reflects our opinion of your performance within 
this particular group when solving a certain problem on a certain 
occasion at a certain period of time.

We have given two scores for every correctly answered theory, one 
score for a plausible proposition to a cause of the problem and for a 
plausible proposition to a justification based on the theory. When 
judging the group process we have given special attention to the activity 
shown by the group members in their efforts to reach the determined 
goals.

The marking process is, of course, confidential and will be carried 
out in accordance with research ethical rules.

Our continued work will, above all, deal with an indepth study of 
the written products and the video recordings, in an attempt to describe 
and analyse the factors that make some groups efficient performers and 
others inefficient performers.

If you have any questions, do not hesitate to contact Dr. Thor 
Egerbladh (090/165379).

Thank you for your contribution to this project!

Britt-Marie, Erik, Sture, Thor.

Credits Scores
Credits: Product: H(With High Credit) 7-8

Process: P(Passed) 4-6
F(Failed) 0-3

1. A special form was sent to subjects who had worked individually. That form had no 
credit for the Process. The following lines were added: You have been an important member of 
a control group. Your performance, together with the other individual performances will 
constitute a norm, with which the group performances will be compared.
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ANSWER FORM FOR THE PROBLEM OF EVA

NAME:__

ADDRESS:.

NAME:__

ADDRESS:.

NAME:__

ADDRESS:.

NAME:.

ADDRESS:.
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___________________________- theoryi

PROPOSITION FOR A CAUSE OF EVA'S BEHAVIOUR:____________

PROPOSmON FOR A JUSTIFICATION TO THAT CAUSE:

PROPOSITION FOR A SOLUTION TO EVA'S BEHAVIOUR:

PROPOSITION FOR A JUSTIFICATION TO THAT SOLUTION:

l . There were four copies of this page, one for each theory.
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Umeå University
Department of Education
Project: Groupsolving of Cognitive Problems

Questions to the participants in the project on Groupsolving of 
Cognitive Problems.

The Higher Education Act § 2

Higher education shall have a scientific basis. The education shall be 
organized so that the students acquire knowledge and proficiency and 
develop the ability to critically assess various kinds of phenomena. The 
education shall promote the students' preparation for different 
professions or training within the professions which they already 
practise. (My translation.)

1. To what extent do you think that the case of Eva was an 
appropriate problem for your education regarding your future role 
as a teacher?

I I To a very great extent.

I I To a great extent.

To some extent.

To a minor extent.

Comments:.
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2. To what extent did you find it interesting to work on the case of 
Eva?

□  To a very great extent.

U  To some extent.

□  To a minor extent. 

Comments:___________

3. To what extent do you think that you learnt something from the 
experiment?

□  To a very great extent.

□  To a great extent.

To a great extent.

To some extent.

To a minor extent.

Comments:.
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4. To what extent did you find it meaningful to work on the case of 
Eva individually?

□  To a very great extent.

□  To a great extent.

□  To some extent.

□  To a minor extent.

Comments:______________________________________________

5. To what extent did you find it meaningful to work on the case of 
Eva in a group?

□  To a very great extent.

□  To a great extent.

□  To some extent.

□  To a minor extent. 

Comments:_______________
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6. To what extent were you disturbed by the video camera?

□  To a very great extent.

□  To a great extent.

□  To some extent.

□  To a minor extent.

Comments:______________________________________________

Your own comments on the experiment:

Please contact Dr. Thor Egerbladh (090/165379) if you have any 
questions!

Thank you for participating in this project!
Britt-Marie, Erik, Sture, Thor.
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Form for analysis of groups

Group number Content:_____ Cohesiveness: ( )

Credit:________ Sex:_______ Subjects:___________

Var/Period 0-6 6-12 12-18 18-24 24-30 30-36 36-42 42-48 48-54 54-60

Anal/Persist

Anal/ Non-Per

Stmc/Persist

Struc/Non-Per

No Ana/No Str

Intensity

Members

X Responses

Tot X Respons»es

Memtierç'values; Dominan in bracket§

Member/Active Periods
0-6 6-12 12-18 18-24 24-30 30-36 3642 42-48 48-54 54-60

A

B

C

D

Tot

NA/NS: -

N A/NS :

p NP I P NP y
A

s S
I I

Period 1

N A /N S ■

p NP I P NP X p NP X
A A A

s $ S

I X X
NA/NS: -

Period 2

p NP X
A

S

X

N A /N S:-

N A /N S:.

Total values
10P( ) Per P

Memb 1

Memb2

Memb 3

Memb 4
A/P

A/N-P

S/P

S/N-P

NA/AS

Intensity m=
Memb m=

N A /N S:.

P NP X p NP X p NP X
A A A

S S s

X X X

Period 9

p NP X
A

S

X

NA/NS:- NANS: NA/NS:-

Period 10
p NP X

A

S

X

NA/NS:'
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Table 2:a Anova based on the factors Content (Cont), Cohesiveness 
(Cohe) and Credit (Cred) and the dependent variable 

_________ Analytical and Task Non-Persistent Contributions._________

Source DF M-Squares F Prob

A (Cont) 1 2070.3 1.20 .28
B (Cohe) 1 3249.0 1.88 .18
A xB 1 2525.1 1.46 .23
C (Cred) 1 3630.1 2.10 .15

A xC 1 552.3 0.32 .57

BxC 1 756.3 0.44 .51
A x B x C 1 451.6 0.26 .61
Error 56 1728.1
Total 63 SS = 110008.0

Table 2:b Anova based on the factors Content (Cont), Cohesiveness 
(Cohe) and Credit (Cred) and the dependent variable 
Structural and Task Persistent Contributions.

Source DF M-Squares F Prob

A (Cont) 1 3025.0 0.13 .72
B (Cohe) 1 104652.3 4.38 .04
A xB 1 67990.6 2.84 .10
C (Cred) 1 17755.6 0.74 .39
A xC 1 48620.3 2.03 .16
BxC 1 53130.3 2.22 .14
A x B x C 1 23180.1 0.97 .33
Error 56 23910.6
Total 63 SS = 1657350.0
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Table 2:c Anova based on the factors Content (Cont), Cohesiveness 
(Cohe) and Credit (Cred) and the dependent variable 
Structural and Task Non-Persistent Contributions.

Source DF M-Squares F Prob

A(Cont) 1 13718.3 2.23 .14
B (Cohe) 1 9776.3 1.59 .21
A xB 1 13369.1 2.18 .15

C (Cred) 1 467.6 0.08 .78
A xC 1 395.0 0.06 .80
BxC 1 833.8 0.14 .71
A x B x C 1 9433.3 1.53 .22
Error 56 6146.6
Total 63 SS = 392203.9

Table 2:d Anova based on the factors Content (Cont), Cohesiveness 
(Cohe) and Credit (Cred) and the dependent variable Final 

__________ Peer-Student Educational Productivity (Result)._______

Source df M-Squares F Prob

A (Cont) 1 16.0 6.00 .02
B (Cohe) 1 5.1 1.90 .17
A xB 1 0.3 0.09 .76
C (Cred) 1 0.1 0.02 .88
A xC 1 4.0 1.50 .23
BxC 1 5.1 1.90 .17
A x B x C 1 2.3 0.84 .36
Error 56 2,7
Total 63 SS = 181,9
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Table 10:a Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member._____________________________________

Cell: 1; Group Content; High Cohesiveness; Grou o Credit
Group
number

Theories
reported

Time used Dominant 
person 
number 1

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

2 4 60 min 45 39 49 45
7 4 44 min 20 sec 34 38 41 19
11 2 60 min 35 80 29 32
15 4 60 min 56 13 55 56
25 4 60 min 44 54 42 40
34 4 60 min 33 41 39 66
42 4 60 min 41 53 32 44
49 4 60 min 38 75 33 34

Table 10:b Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member._____________________________________

Cell: 2; Group Content; High Cohesiveness; Individual Credit
Group
number

Theories
reported

Time used Dominant 
person 
number 1

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

3 4 60 min 33 56 32 58
8 3 60 min 69 45 39 27
12 4 60 min 57 60 50 13
19 3,5 60 min 59 19 52 42
29 4 60 min 28 48 42 46
35 4 60 min 49 45 27 55
43 4 60 min 43 47 30 59
52 3 60 min 58 9 78 35
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Table 10:c Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member.______________________________________

Cell: 3; Individual Content; High Cohesiveness; Group Credit
Group
number

Theories
reported

Time used Dominant
person
rtumberl

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

4 4 60 min 56 52 23 48
9 4 32 min 40 sec 13 35 16 34
13 4 60 min 64 39 41 36
21 4 60 min 69 41 32 36
30 3 60 min 54 35 64 27
36 3,5 60 min 52 38 35 54
45 3 60 min 45 42 23 70
63 4 60 min 24 38 50 68

Tablel0:d Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member.______________________________________

Cell: 4; Individual Content; High Cohesiveness; Individual Credit
Group
number

Theories
reported

Time used Dominant 
person 
number 1

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

6 4 60 min 39 47 34 60
10 3,5 60 min 56 51 39 34
14 2 60 min 53 31 41 55
22 4 60 min 56 37 48 27
33 3 60 min 29 62 57 32
37 4 60 min 32 69 52 20
47 4 60 min 38 52 50 39
54 3 60 min 10 45 60 63
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Table 10:e Number of theoretical schools reported by a certain group,
amount of time time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member._____________________________________

Cell: 5; Group Content; Low Cohesiveness; Group Credit
Group
number

Theories
reported

Time used Dominant
person
numberl

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant
person
number4

1 4 60 min 54 8 56 62
18 4 60 min 42 50 23 63
26 3 60 min 78 28 46 28
32 4 60 min 56 32 42 47
41 3,5 60 min 52 49 11 62
50 4 51 min 40 sec 5 82 42 25
57 3,5 60 min 97 20 49 14
61 4 60 min 11 100 11 58

Table 10:f Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member.______________________________________

Cell: 6; Group Content; Low Cohesiveness; Individual Credit
Group
number

Theories
reported

Time used Dominant
person
numberl

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

5 4 60 min 30 79 2 69
20 4 60 min 45 39 42 52
27 3,5 60 min 52 54 29 45
38 2 60 min 49 19 61 43
44 4 60min 35 29 47 64
51 2 60 min 10 67 30 72
58 4 53 min 20 sec 27 69 31 32
62 4 51min 33 23 52 33
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Table 10:g Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member.______________________________________

Cell: 7; Individual Content; Low Cohesiveness; Group Credit
Group
number

Theories
reported

Time used Dominant
person
numberl

Dominant
person
number2

Dominant
person
number3

Dominant 
person 
number 4

16 4 60 min 41 38 67 34
23 3 60 min 33 65 28 54
28 2,5 60 min 40 44 5 91
40 2,5 60 min 45 79 33 24
46 3,5 60 min 63 34 61 22
53 3,5 60 min 34 41 61 44
55 4 60 min 43 41 64 26
59 4 60 min 102 28 18 28

Table 10:h Number of theoretical schools reported by a certain group,
amount of time used by a group (max. 60 minutes) and 
number of 20-second sequences dominated by a certain 
group member.______________________________________

Cell: 8; Individual Content; Low Cohesiveness; Individual Credit
Group
number

Theories
reported

Time used Dominant
person
numberl

Dominant 
person 
number 2

Dominant 
person 
number 3

Dominant 
person 
number 4

17 4 60 min 21 52 54 53
24 4 60 min 27 65 54 31
31 3,5 60 min 41 43 67 29
39 2 60 min 31 53 48 47
48 2,5 60 min 35 69 33 43
56 3 60 min 53 13 49 63
60 4 60 min 44 70 30 36
64 2,5 60 min 23 59 90 26
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Table 13:1 Student experiences, question number 1: To what extent do 
you think that the case of Eva was an appropriate problem for 
your education regarding your future role as a teacher?

Positive Negative

Number % Number %

Group Content 64 78 18 22

Individual Content 87 91 9 9

High Cohesiveness 59 78 17 22

Low Cohesiveness 102 91 10 9

Females 77 84 15 16

Mixed Sex 84 88 12 12

Group Credit 78 85 14 15

Individual Credit 83 86 13 14

All Group Members 161 86 27 14

Individual Work 13 (65) 7 (35)

86% of all group members gave a positive answer to question number 1. 
Students working under the conditions Individual Content or Low 
Cohesiveness were more positive and Group Content and High 
Cohesiveness students were somewhat less positive.
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Table 13:2 Student experiences, question number 2: To what extent did 
you find it interesting to work on the case of Eva?

Positive Negative

Number % Number %

Group Content 84 91 8 9

Separate Task 84 88 12 12

High Cohesiveness 65 86 11 14

Low Cohesiveness 103 92 9 8

Females 80 87 12 13

Mixed Sex 88 92 8 8

Group Credit 80 87 12 13

Individual Credit 88 92 8 8

All Group Members 168 89 20 11

Individual Work 16 (80) 4 (20)

89% of all group members found it interesting to work on the case of Eva.
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Tabel 13:3 Student experiences, question number 3: To what extent do
you think that you learnt something from the experiment?

Positive Negative

Number % Number %

Group Content 65 71 27 29

Individual Content 61 64 35 36

High Cohesiveness 52 68 24 32

Low Cohesiveness 74 66 38 34

Females 61 66 31 34

Mixed Sex 65 68 31 32

Group Credit 60 65 32 35

Individual Credit 66 69 30 31

All Group Members 126 67 62 33

Individual Work 13 (65) 7 (35)

67% of all students thought that they had learnt something from the 
experiment. Students working under the condition Group Content were 
somewhat more positive compared with students working under other 
conditions.
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Table 13:4 Student experiences, question number 4: To what extent did
you find it meaningful to work on the case of Eva individually?

Positive Negative

Number 0//o Number %

Individual Work 9 (45) 11 (55)

More than half of the students did not find it meaningful to work on the 
case of Eva individually.

Table 13:5 Student experiences, question number 5: To what extent did 
you find it meaningful to work on the case of Eva in a group?

Positive Negative

Number % Number %

Group Content 90 98 2 2

Individual Content 95 99 1 1

High Cohesiveness 76 100 0 0

Low Cohesiveness 109 97 3 3

Females 91 99 1 1

Mixed Sex 94 98 2 2

Group Credit 92 100 0 0

Individual Credit 93 97 3 3

All Group Members 185 98 3 2

Almost all group members found it meaningful to work on the case of 
Eva in a group.
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Table 13:6 Student experiences, question number 6: To what extent were
you disturbed by the video camera?

To a very great To some extent /
extent/ To a great To a minor
extent extent

Number % Number %

Group Content 13 14 79 86

Individual Content 14 15 82 85

High Cohesiveness 10 13 66 87

Low Cohesiveness 17 15 95 85

Females 7 8 85 92

Mixed Sex 20 21 76 79

Group Credit 9 10 83 90

Individual Credit 18 19 78 81

All Group Members 27 14 161 86

The video recording seemed to disturb the students only to a minor 
degree. Disturbances were more frequent in Individual Credit and Mixed 
Sex groups (21% vs. 19%).
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Dominance and Intensity

Dominance has been observed for every group member. In group 
number 2, for example, group member number 1 has participated in 141 
twenty-second sequences (max. 180 sequences) of the peer-group work. 
45 of these sequences have been dominated by group member 1. Group 
member 2 has dominated 39 of the 154 sequences in which she/he has 
been active. Group member 3 has dominated 49 out of 143 sequences 
and group member 4 has dominated 45 out of 142. Every table represents 
1 cell out of the 8 cells of the design. The intensity was subjectively juged 
on a scale from 0 to 6.

Cell 1: Group Content; High Cohesiveness; Group Credit.
Group

Number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

2 141(45) 154(39) 143(49) 142(45) 3.49
7 115(34) 123(38) 118(41) 49(19) 3.81
11 136(35) 160(80) 113(29) 120(32) 3.43
15 164(56) 130(13) 168(55) 163(56) 3.98
25 140(44) 145(54) 135(42) 132(40) 3.47
34 131(33) 136(41) 108(39) 154(66) 3.83
42 131(41) 144(53) 122(32) 144(44) 3.46
49 143(38) 160(75) 149(33) 130(34) 3.74
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Cell 2: Group Content; High Cohesiveness; Individual Credit.
Group

number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

3 131(33) 155(56) 130(32) 149(58) 3.66
8 163(69) 173(45) 165(39) 102(27) 4.07
12 167(57) 171(60) 152(50) 109(13) 3.96
19 136(59) 137(19) 144(52) 136(42) 3.21
29 133(28) 143(48) 141(42) 137(46) 3.61
35 93(49) 122(45) 130(27) 127(55) 2.76
43 136(43) 145(47) 140(30) 162(59) 3.78
52 135(58) 122(9) 175(78) 135(35) 3.79

Cell 3: Individual Content; High Cohesiveness; Group Credit.
Group

number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

4 137(56) 131(52) 62(23) 127(48) 2.73
9 63(13) 63(35) 56(16) 75(34) 2.82
13 139(64) 117(39) 144(41) 123(36) 3.39
21 136(69) 120(41) 125(32) 110(36) 2.64
30 135(54) 137(35) 145(64) 121(27) 3.47
36 139(52) 134(38) 123(35) 122(54) 3.52
45 153(45) 133(42) 124(23) 165(70) 3.39

63(65) 127(24) 135(38) 133(50) 142(68) 3.0
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Cell 4: Individual Content; High Cohesiveness; IndividualCredit.
Group

number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

6 100(39) 154(47) 145(34) 144(60) 3.43
10 140(56) 135(51) 148(39) 160(34) 3.8
14 154(53) 98(31) 99(41) 120(55) 2.78
22 122(56) 124(37) 109(48) 78(27) 2.57
33 112(29) 152(62) 139(57) 109(32) 3.02
37 108(32) 146(69) 132(52) 79(20) 2.58
47 128(38) 117(52) 139(50) 124(39) 3.47
54 107(10) 160(45) 158(60) 169(63) 4.18

Cell 5: Group Content; Low Cohesiveness; Group Credit.
Group

number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

1 138(54) 113(8) 157(56) 151(62) 3.63
18 150(42) 155(50) 147(23) 154(63) 3.72

26 167(78) 137(28) 142(46) 98(28) 3.52
32 138(56) 92(32) 115(42) 147(47) 3.22
41 139(52) 158(49) 98(11) 127(62) 2.98
50 33(5) 146(82) 136(42) 103(25) 3.1
57 174(97) 136(20) 153(49) 111(14) 3.6

61(62) 107(11) 170(100) 91(11) 167(58) 3.15
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Cell 6: Group Content; Low Cohesiveness; Individual Credit.
Group

number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

5 137(30) 164(79) 34(2) 167(69) 3.27
20 149(45) 165(39) 133(42) 152(52) 3.43
27 135(52) 156(54) 154(29) 156(45) 3.87
38 133(49) 141(19) 122(61) 110(43) 3.2
44 120(35) 134(29) 134(47) 156(64) 3.24
51 105(10) 154(67) 132(30) 138(72) 3.58

58(59) 79(27) 147(69) 109(31) 120(32) 3.56
62(64) 114(33) 99(23) 105(52) 59(33) 2.85

Cell 7: Individual Content; Low Cohesiveness; Group Credit.
Group n 
umber

Group Members Intensity
Member 1 Member 2 Member 3 Member 4

16 130(41) 140(38) 160(67) 129(34) 3.52
23 101(33) 149(65) 89(28) 145(54) 3.12
28 142(40) 142(44) 81(5) 156(91) 2.97
40 115(45) 126(79) 104(33) 90(24) 2.7
46 140(63) 146(34) 164(61) 67(22) 3.4
53 128(34) 138(41) 125(61) 125(44) 3.03
55 128(43) 124(41) 151(64) 107(26) 3.4

59(60) 167(102) 158(28) 108(18) 87(28) 3.25
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Cell 8: Individual Content; Low Cohesiveness; Individual Credit.
Group

number
Group Members Intensity

Member 1 Member 2 Member 3 Member 4

17 105(21) 136(52) 134(54) 140(53) 3.3
24 131(27) 140(65) 156(54) 106(31) 3.4
31 83(41) 117(43) 135(67) 89(29) 2.74
39 85(31) 135(53) 125(48) 97(47) 2.7
48 134(35) 149(69) 118(33) 132(43) 3.03
56 140(53) 138(13) 126(49) 160(63) 3.49

60(61) 142(44) 139(70) 137(30) 132(36) 3.4
64(68) 107(23) 132(59) 156(90) 129(26) 3.36




