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The results of two evaluation studies with respect to a programme for enhancing
inductive reasoning ability of third grade students are presented. The programme
is a classroom version of the German programme ‘Denktraining für Kinder 1’ (Cognitive training for children; Klauer, 1989). In the first formative evaluation study,
two experimental groups with 30 students in total and one control group with 9
students were involved. Observations during the lessons, and teachers’ reports
showed that teachers were able to implement the programme. Both experimental
groups significantly outperformed the control group on a posttest immediately after
the programme and on a follow-up test 31/2 months later. Further analyses of the
data revealed tentative evidence of the superiority of a direct teaching method. In
the second summative evaluation study, the same programme was applied to a larger
sample (experimental groups: n ⫽ 99 in total; and control groups: n ⫽ 232 in total)
of third grade students. On the basis of Study 1, the programme instructions were
slightly changed. The experimental groups scored significantly higher on a posttest
three months after completion of the programme.  1998 Academic Press

INTRODUCTION

The systematic teaching of general thinking skills is considered important
by many authors (see, for example, Klauer & Phye, 1995; Resnick, 1987).
According to Resnick (1987), the need for teaching these skills is created
by the rapid changes taking place in today’s society. Knowledge and information are becoming ever more complex and soon may become dated. Children therefore have to be equipped with the skills of evaluating choices,
and identifying and solving problems using logical reasoning. Thus, it is
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not enough to have a considerable amount of knowledge at one’s disposal
(declarative knowledge), but the questions of how to acquire knowledge, and
how to apply this knowledge are also important (procedural knowledge).
It is also claimed (e.g., Halpern, 1992) that a limited command of thinking
skills is one of the reasons for falling behind in school. This can be seen in
mathematics, reading, and writing, where all sorts of activities come to the
fore in which thinking skills play a central role. Examples are the ability to
describe and to compare objects, to group objects, to associate one thing
with another, to form concepts, and to generalize. Thus, mental processes
which are normally associated with the concept of ‘thinking’ are not limited
to some kind of ‘higher order’ of mental development. On the contrary,
thinking processes play a role in a broad range of learning activities in school.
This means that these thinking processes should form an integral part of the
school curriculum.
In primary school, the stimulation of thinking skills is not pursued explicitly. It is usually assumed that these skills develop spontaneously as a ‘byproduct’ of teaching regular school subjects. However, new theories about
the learning potential of students with apparently limited capacity (Guthke &
Wiedl, 1995; Hamers, Sijtsma, & Ruijssenaars, 1993), and criticism on the
supposed delimitation of the students’ capacity for abstract thinking in the
Piagetian sense (Brown & Desforges, 1979; Donaldson, 1978), have brought
about an increase in the number of attempts to remedy evident backwardness
in thinking or to train thinking beyond the supposed limits (Baron & Sternberg, 1987). As a consequence, a range of programmes for training of thinking have been developed (e.g., Costa, 1991; Hamers & Overtoom, 1997;
Nickerson, Smith, & Perkins, 1985).
We report on two evaluation studies concerning teaching of a thinking
programme (Klauer, 1989), called ‘Denktraining für Kinder 1’ (Cognitive
training for children). This programme trains the processes of inductive reasoning. For application in the natural setting of the classroom, the original
programme was translated and adapted by De Koning and Hamers (1995).
The studies were carried out in the third grade of primary schools. All children showed substantial backwardness in main school subjects and in general
thinking skills. The majority of the children came from ethnic minorities.
THEORY AND PROGRAMME

Two ‘schools’ on teaching of thinking can be distinguished. Researchers
of the first school believe that thinking skills can be taught explicitly, independent of the regular curriculum (the ‘skills’ or ‘across-the-curriculum’ approach). It is assumed that certain more or less universal thinking skills exist
which can be generalized and applied to school subjects. Examples of programmes are Cognitive Research Trust programme (de Bono, 1983), Cognitive Training Program for Children (Klauer & Phye, 1995), and Instrumental
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Enrichment programme (Feuerstein, 1980). Researchers from the second
school believe that learning of thinking skills should be embedded in the
school subjects (the ‘infusion’ or ‘within-the-curriculum’ approach). Examples of programmes can be found in mathematics, in comprehensive reading,
and in text production (see, Halpern, 1992; Resnick & Klopfer, 1989).
In the present studies, the processes of inductive reasoning were trained
using Klauer’s (1989) adapted programme Inductive Reasoning 1 (De Koning & Hamers, 1995). The kind of reasoning trained by this programme can
be considered as a central thinking process of intelligence. Support for this
idea can be found in the early factor analytic studies by Spearman (1923)
and Horn and Cattell (1966). In their opinion, inductive reasoning tasks
(analogies, classifications, series completion, and matrices) determine for the
most part the g-factor loadings. Also, recent studies (e.g., Snow, Kyllonen, &
Marshalek, 1984) indicated that inductive reasoning can be seen as ‘a domain-general thinking skill’, which influences a broad variety of tasks in
several content areas. Sternberg (1977) used the information processing view
to study inductive reasoning, and claimed that processes underlying inductive reasoning can be trained. Klauer (1989) assumed the existence of formal
content-free paradigms of inductive reasoning, which are related and which
can be trained. Mastering these paradigms means the ability to apply them
to a broad variety of tasks. In the context of education, Curtis (1988) showed
that the acquisition of inductive reasoning is applicable even in classroom
instruction.
Inductive Reasoning 1 (De Koning & Hamers, 1995) was used here with
children identified as ‘at risk’ (children with low social-economic-status
backgrounds) in the remedial and compensating sense. The programme can
be characterized as an ‘across-the-curriculum’ programme because it stimulates the general thinking processes of inductive reasoning and problem solving. The content of the tasks, however, is meaningful and is recognizable in
daily situations (see also Klauer & Phye, 1995).
Programme Structure and Content
Klauer (1989) defined inductive reasoning as systematic and analytic comparison aimed at discovering regularity in apparent chaos and irregularity
in apparent order. Regularities and irregularities are recognized through the
attributes of objects (for example, colour) or the relations among objects (for
example, size). Objects in items measuring inductive reasoning are people,
animals, objects, and situations. For both attributes and relations, Klauer
(1989) determined three classes of tasks characterized by finding similarities,
dissimilarities, or a combination of both, respectively. This yielded six
classes in total, which constitute the whole area of inductive reasoning (Fig.
1).
Figure 1 shows three classes of tasks for grouping objects on the basis of
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Taxonomy of classes of tasks for search and comparison of attributes and relations.

attributes (generalization, discrimination, and cross-classification) and three
classes of tasks for seriation of objects based on their mutual relations (recognition of relationships, differentiation of relationships, and system-construction). Common to these six classes is the requirement of an ability to determine similarities and/or dissimilarities among attributes or relations.
Mastering cross-classification and system-construction is considered to be
the final stage of inductive reasoning (Klauer, 1989).
The programme consists of 120 tasks (problem plates). Each class of tasks
consists of 20 plates. Each plate presents the student with a problem which
can be solved by application of inductive reasoning processes (Fig. 2 exhibits
examples of problem plates). The tasks are divided across 20 lessons, and
six tasks are dealt with in each lesson. There are two lessons per week, and
each lesson lasts 45 minutes. The programme is presented by teachers (De
Koning & Hamers, 1995).
Programme Instruction
Students have to be instructed in finding similarities and/or dissimilarities
in attributes and relations. This way, they learn how to seek and compare
attributes of objects or relations between objects. Analogous to the process
of inductive reasoning, four instruction steps are differentiated: (1) ‘searching’ for the relevant attributes or relations; 2) ‘comparing’ similarities or
dissimilarities in attributes or relations; (3) ‘solving’ the problem on the basis
of comparison; and (4) ‘controling’ the solution. There are similarities between these steps and the processes in inductive reasoning: encoding, inference, answering, and justification (Sternberg, 1985).
The steps can be performed by two procedures. The first procedure (see
Fig. 3) is characterized by systematic and analytic searching and comparison
of attributes or relations. The procedure is systematic because it is exhaustive. The procedure is analytical because only object attributes and relations
between objects are considered. Instruction of this inductive reasoning pro-
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FIG. 2. Examples of problem plates.

cess is realized by means of a ‘direct teaching’ method (Van Parreren, 1981),
known as ‘guided discovery’.
The second procedure (see Fig. 4) consists of a more global examining and
comparison of objects and relations. Hypotheses with respect to the essential
attributes or relations, and testing and decision-making, are formed in cycles.
If a hypothesis is correct, this procedure is less time-consuming than the first
procedure. The second procedure is taught by the ‘indirect teaching’ method
(Van Parreren, 1981). The differences between the two procedures is demonstrated in the solution part in the Fig. 3 and 4: in Fig. 3 Step 1 to Step 4,
and in Fig. 4 Resolve and Evaluation, respectively. Furthermore, the procedure differs in the reflection phase; see Fig. 4 where the so-called ‘Description of the solution process’ is added. This study also was concerned with
the applicability and the effectiveness of both instruction methods.
Teaching both procedures consists of three phases. The introductory phase
uses simple tasks to give students an impression of the tasks and the way
to solve them. This phase precedes both the direct and the indirect teaching
methods. In the second phase (see Fig. 3 and 4), instruction and task characteristics according to the two procedures are given. In the ‘reflection’ part
of the second phase, the properties of general abstract concepts such as attri-
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FIG. 3. Part of teacher’s manual of the direct teaching method with respect to the inductive
reasoning problem generalization (see Fig. 2).

butes and relations are dealt with. The application phase follows after both
procedures and deals with transfer to induction tasks in realistic situations
and in school material. Students are trained to differentiate between the various classes of tasks in different situations. This is stimulated by an increasing
alternation of tasks from different classes. The training also aims at automation of the four steps by regularly repeating similar tasks, while the role of
the teacher becomes less prominent. Students are expected to be able to solve
the problems themselves. To stimulate independence, in this phase students
take over the role of the teacher (reciprocal teaching; Palinscar & Brown,
1984). As a result, they are forced to reflect on their own thinking in order
to gain insight in the thought steps.
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FIG. 4. Part of teacher’s manual of the indirect teaching method with respect to the inductive reasoning problem generalization (see Fig. 2).

The lessons are conducted in dialogue form with the whole group. The
students sit in a semicircle so that they have a good view of each other, of
the teacher and of the problem plate which is shown in front of the class.
Crucial to the dialogue is the teacher’s ability to incite the students to reason
logically by asking questions to a solution of the problem.
The purpose of Study 1 was to carry out a formative evaluation of the
implementation of the programme in the third grade of primary schools.
Study 2 was a summative evaluation. The following issues were investigated:
a) Can the programme be implemented in the classroom? (Study 1); and b)
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Does the inductive reasoning skill of students who follow the programme
improve to a greater extent than the inductive reasoning skill of students
who do not follow the programme (Studies 1 and 2)?
METHOD
Design
Study 1 used two existing classes of third grade students as experimental groups, and one
existing class control group. In experimental group 1 (n ⫽ 17; mean age 84.0 months), the
programme was applied according the direct teaching method; and in experimental group 2
(n ⫽ 13; mean age 84.6 months), the programme was applied according to the indirect teaching
method. The control group (n ⫽ 9; mean age 85.6 months) participated in the regular third
grade activities. There were no significant age differences between the three groups. All groups
took the same pretests, posttests and follow-up tests. The interval between pretests and posttests was 10 weeks (period in which lessons were followed), and the interval between the
posttests and the follow-up tests was 31/2 months.
Study 2 was performed in 18 existing classes of third grade students: six were used as
experimental groups, and twelve were used as control groups. In the experimental groups (n
⫽ 99 in total; mean age 85.5 months), an adapted version of Inductive Reasoning 1 was
applied, meaning that the direct teaching method was used. The instruction of this programme,
however, was slightly changed on the basis of the results of Study 1 to avoid some possible
misunderstandings due to the instructions. The control groups (n ⫽ 232 in total; mean age 88.7
months) continued their normal classroom activities. There were no significant age differences
between groups. All groups took the same pretests and posttests. Durability of the learning
effects was evaluated by administering the follow-up test three months after completion of
the programme.

Population and Sample
Study 1 used third-grade students from regular primary education, living in a home situation
of social-economic backwardness (students ‘at risk’ or Chapter 1 Children in US terminology).
In the Netherlands, social-economic backwardness is quantified in a ‘student score’. This score
is based on level of education, social-economic status, and ethnic background of the students’
parents. The score is 1.25 for Dutch working-class families; 1.40 for ship-students in a boarding
school or a foster home; and 1.90 for students of families with at least one parent not having
the Dutch nationality (and with very limited educational and professional level) (Sijtstra,
1992). We first determined a pool of schools of which at least 95% of the students had a
student score of 1.90. From this pool we selected schools on the basis of the following criteria:
school were (1) public schools; (2) not reform schools; and (3) not involved in fusions or
other important organizational changes. Study 2 used the same population as Study 1, and
the same criteria for drawing a sample.

Instruments
Inductive reasoning (Study 1) was determined using Raven’s Standard Progressive Matrices
(SPM; Raven, 1958). In this study, the SPM was used as a far-transfer test. The SPM tasks
are meaningless and abstract geometrical, which is in contrast with the training tasks, which
are meaningful problems taken from children’s everyday life and from school-type subject
matters. The SPM consists of five sets of twelve matrix tasks with figurative material. Each
task appeals to the reasoning processes of ‘apprehension of experience’, ‘education of relations’, and ‘education of correlates’ (Spearman, 1923/1973; Sternberg, 1977). The SPM tasks
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show strong similarities with the tasks of cross-classification and system-construction of Inductive Reasoning 1.
The analyses of the learning effects used the SPM total scores and the five types of tasks
within this test. Bereiter and Scardamalia (1979) calculated for each of the first 48 tasks of
the test the number of schemes which must be simultaneously activated for correctly solving
the tasks. This quantification of task characteristics was expressed by means of ‘Mental Demand’. Together with ‘Mental Capacity’, which indicates the number of schemes which someone can activate simultaneously, this forms the basis for the ‘Mental Construct’ concept of
Pascual-Leone (1970). The Mental Demand of the first 48 Raven SPM tasks was classified
in five categories, denoted M1 to M5. Items in category M1 can be solved perceptually. M2,
M3, M4, and M5 items are progressively more complex, and are increasingly better measures
of inductive reasoning.
Content analyses of the number and the kind of essential attributes or relations of the tasks
used in Inductive Reasoning I indicated Mental Demand ranging from M1 (introduction of
the simple class of tasks) to M4 (the most complex tasks at the end of the programme). We
assumed that the learning effects manifest themselves in the M2, M3, and M4 tasks because
these tasks showed strong similarities with the classes of tasks identified as cross-classification
and system-construction in Inductive Reasoning 1 (Hamers, De Koning, & Pennings, 1995).
In Study 2, inductive reasoning was determined using the Programme Related Test (PRT;
De Koning, Hamers, & Sijtsma, 1996; De Koning, Hamers, & Sijtsma, in preparation). The
items of this test were based on Inductive Reasoning 1. The items represented the six item
classes (Fig. 1), and referred to the inductive reasoning processes. The PRT is considered to
be a near-transfer test (De Koning et al., 1996).

Procedure
The design of Study 1 offered the possibility to determine the differential learning effects
of both experimental groups and the control group. However, because of the confounding of
group with teacher the complete and correct application of the programme by the teachers
had to be controlled. Therefore, all lessons were observed by an independent observer and,
moreover, were evaluated using a teachers’ questionnaire (De Koning & Hamers, 1994b).
After each lesson, teachers answered questions concerning the preparation of the lesson, the
duration of the lesson, the clarity and the practical usefulness of the instructions, and the
reactions of the students. The observer (a trained research assisstent) answered questions (De
Koning & Hamers, 1994a) concerning whether or not the teacher followed the instruction as
prescribed by the teacher’s manual. The questions in the observation list and the questionnaire
overlapped, and different interpretations concerning the instructions could thus become evident. The problem of confounding of group and school was solved by sampling similar schools
having students with similar relevant characteristics (see section on Population and Sample).
Prior to answering the research questions, it was first determined whether the research group
showed any retardation in inductive reasoning ability. The raw scores on the pretested SPM
were transformed into percentage scores (Raven, Court, & Raven, 1992). Based on these
scores, three level groups were defined. Forty-one percent of the students were assigned to
the low scoring group (score below P25); forty-nine percent to the average scoring group (score
between P25 and P75); and the remaining ten percent to the high scoring group (score above
P75). As the distribution of students clearly disagreed with the standard distribution, it was
concluded that the research group was retarded in inductive reasoning.

RESULTS OF STUDY 1

Implementation of the Programme
The teachers’ questionnaire and observation list showed that the teachers
reacted positively to the clarity and practical usefulness of the instructions.
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However, the teacher in the group using the direct teaching method, could
not easily apply the systematic, analytical solution procedure to the first few
easy tasks because the solution of these tasks was sometimes obvious without
instruction. The teacher of the indirect teaching group, experienced difficulty
in applying the instruction method to the difficult tasks. Because the direct
teaching method sometimes took much time, the teacher could not always
introduce the reflection part of the instruction.
The intended role change in the application phase was not brought about
completely in either of the two groups because some of the students were
insufficiently competent in the Dutch language. Moreover, while ensuring
that the four steps for solution were correctly taken, the teachers were not
always consistent in naming the steps. This may have led to the students
being unaware of the meaning of the four steps, which in turn led to inability
to go ahead with the role swap. Finally, because the exchange of roles was
not an integrated part of daily educational practice, this may have had a
negative effect on bringing about the role swap.
To summarize, for the teachers involved in this project, the programme,
its content, and its didactical requirements were new and were not easy to
deal with. In general, however, the observation list and the questionnaire
showed that the teachers were able to follow the prescribed instructions.
Learning Effects of the Programme
Does the inductive reasoning skill of the experimental groups show greater
improvement than that of the control group? To control for absence of randomization, the pretest scores of the SPM were included as a covariate in
the analyses of variance.1 To eliminate systematic differences between the
groups in retarded situations, two covariates were added: number of years
that students had been living in the Netherlands, and number of years that
they followed Dutch education. Tables 1 and 2 summarize the results. Table
1 shows the means and standard deviations of the pretested, the posttested,
and the follow-up tested SPM total scores and M2, M3 and M4 scores.
The combined experimental groups differed significantly (5% level), from
the control group on the SPM posttest total score and the SPM follow-up
test total score (Table 2). The experimental groups did not differ on either
of these tests. The covariates each had a significant influence on the posttest
total score and follow-up test total score. There were no significant interaction effects or main effects due to sex.
The combined experimental groups and the control group differed on the
M2, M3, M4 posttests and follow-up tests. Kolmogorov-Smirnov tests on
the posttest score and follow-up test score of the M2, M3, and M4 tasks
showed that scores were normally distributed in all cases except the M4
1
Assumptions of homoscedasticity, uniform regressions in the case of covariates, and the
normal distributions of the scores, are met unless otherwise stated in the text
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TABLE 1
Means and Standard Deviations of SPM
Pretest

Exp. gr. (n ⫽ 30)
Total
M2
M3
M4
Contr. gr. (n ⫽ 9)
Total
M2
M3
M4

Posttest

Follow-up test

M

SD

M

SD

M

SD

15.5
4.5
0.6
0.4

4.8
2.7
1.1
0.7

26.3
8.7
4.2
1.5

7.3
2.9
2.9
1.6

29.5
9.8
5.4
2.1

9.2
3.3
3.6
1.9

17.2
3.9
2.6
0.8

6.4
1.7
2.7
1.1

23.0
7.2
3.3
0.8

5.6
2.7
2.4
0.8

25.1
8.4
4.2
1.1

5.5
2.1
2.9
1.3

posttest scores. On the posttest, the experimental groups differed significantly from the control group on each of the Mental Demand types M2, M3,
and M4. The follow-up test showed comparable results. The experimental
groups did not differ on the SPM posttest, but they differed on the SPM
follow-up test. The group using direct teaching had higher scores on M3 and
M4 than the group using indirect teaching.
Depending on sample size, significant differences in combination with
small effect sizes can cast doubt on confirmation of the hypotheses (Hager,
in preparation). Table 3 shows the effect sizes on the SPM total score and

TABLE 2
Univariate Covariance Analyses with Factors of Group and Sex, and SPM Scores on the
Posttests and Follow-up Tests as Dependent Variable
Exp. Gr 1a –Exp. Gr. 2a
(N ⫽ 17)
(N ⫽ 13)

Exp. Gr.–Contr. Gr.
(N ⫽ 30)
(N ⫽ 9)
Follow-up
test

Posttest

Follow-up
test

Posttest

SPM Raven

F

P

F

P

F

P

F

P

Total score
M2
M3
M4

7.64
4.15
4.19
6.45

.01
.03
.02
.01

7.27
3.86
5.90
9.02

.01
.03
.01
.00

2.07
1.35
1.43
1.72

.08
.13
.12
.10

1.23
.17
3.93
3.44

.14
.34
.03
.04

a
Exp. Gr. 1: Experimental group, direct teaching method. Exp. Gr. 2: Experimental group,
indirect instruction method

INDUCTIVE REASONING

143

on the Mental Demand types, M2, M3, and M4. The largest effect sizes2 in
the experimental groups were observed on the M3 and M4 tasks. The effects
on the M2 tasks were small. The effects of the follow-up tests and the posttest
were almost equal. Because of the significant differences between the experimental groups on the M3 and M4 tasks, the effect sizes were also calculated
for the separate groups. The effect sizes of the group using the direct teaching
method were in all cases slightly higher than those in the group using the
indirect teaching method.
Combining the results for both experimental groups, it can be concluded
tentatively that, controling for the confounding of school, school group, and
teacher, the direct teaching method brought about better learning effects than
the indirect method. Therefore, in Study 2 we used a modestly adapted version of the direct teaching method.
RESULTS OF STUDY 2

The question was whether the inductive reasoning skill of the experimental
group showed greater improvement than that of the non-experimental group.
In Table 4 the means and standard deviations of the pretest scores and the
follow-up test scores on the Programme Related Test are presented. The
Scheffé test with factor group and dependent variable total score on the pretest, showed no significant differences between pairs of experimental subgroups, and pairs of control subgroups (p ⫽ .05). Thus, the six experimental
groups were combined, as were the twelve control groups. The results of
univariate analysis of variance with factor group and dependent variable total
score on the pretest and follow-up test were F ⫽ .81; p ⫽ .27, and F ⫽
27.04; p ⫽ .00, respectively. Thus, the follow-up test scores of the experimental groups are significantly higher than the follow-up test scores of the
control group. There were no significant interaction effects and main effects
due to sex. The corrected effect size on the total scores of the experimental
groups was 1.04.
CONCLUSIONS AND DISCUSSION

Inductive reasoning allows us to construct an orderly world by introducing
structure. It is a daily activity of both adults and children. A person uses
inductive reasoning to construct a coherent pool of knowledge which can
be easily used and extended. An orderly base of knowledge is an important
requirement for learning. Klauer’s (1989) description of inductive reasoning
(see Figure 1) should be seen as a ‘definitional model’ (Klauer & Phye,
1995). This means, that Klauer’s model is presciptive instead of descriptive:
It does not explain how subjects solve inductive reasoning problems but
2
We adopted Cohen’s (1988) convention for describing the magnitude of effect size: ES
⫽ 0.20–.49 ⫽ small effect; ES ⫽ 0.50–.79 ⫽ moderate effect; ES ⫽ ⱖ 0.80 ⫽ large effect.

. 79**
. 28**
1.57**
1.43**

Total score
M2
M3
M4

.83**
. 21**
1.59**
1.09**

Follow-up testPretest

1.48**
1.02**

Posttest–Pretest

1.59**
1.20**

Follow-up testPretest

Exp. Group 1a
(N ⫽ 17)

1.41*
0.93**

1.26*
0.98**

Follow-up testPretest

Exp. Group 2a
(N ⫽ 13)
Posttest–Pretest

Exp. Gr. 1: Experimental group, direct teaching method. Exp. Gr. 2: Experimental group, indirect teaching method.
* p ⱕ .10. d ⫽ (MEG ⫺ MCG )/Sp.
** p ⱕ .05.

a

Posttest–Pretest

SPM Raven

Exp. Groups 1 ⫹ 2
(N ⫽ 30)

TABLE 3
Effect Sizes (d ) on SPM Total Scores and Scores on the Different M Types
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TABLE 4
Means and Standard Deviations of the Programme-Related Test
Pretest

Exp. group (n ⫽ 99)
Contr. group (n ⫽ 232)

Follow-up test

M

SD

M

SD

23.4
24.1

6.9
6.5

31.8
26.9

5.7
5.3

rather specifies a strategy how to solve such problems effectively. Thus, the
model is useful for the construction of programmes because it specifies those
thinking skills typical of inductive reasoning. Furthermore, it shows the important role of inductive reasoning for cognitive activities that could be
taught in the classroom.
The questions put forward were: Is it possible to implement programmes
in the natural setting of the classroom? And is there an indication for a differential effect between the instruction methods of the two experimental
groups? The answer to the first question was affirmative. Our results showed
that teachers were able to deal with the main didactical requirements of the
programme. However, do we need such ‘across-the-curriculum’ programmes
in schools? The answer to this question determines to a great extent how
thinking will be taught. If thinking is taught in an ‘across-the-curriculum’
course, objectives for thinking skills and strategies will be the basis of the
programme. If thinking is taught in the context of a school subject, content
objectives will be the basis. There is a considerable debate as to which context is more effective for teaching at-risk students (Resnick, 1987). Proponents of the first approach argue that low-achieving students may experience
overload if they have to learn both content and skills simultaneously. For
instance, Feuerstein (1980) developed content-free programmes using geometric shapes and pictures. Most other programmes for teaching thinking,
however, use a combination of content-free and daily life formats (e.g.,
Klauer, 1989). Proponents of the second approach, argue that programmes
should be content-related because a substantial part of skills and strategies
is content-specific and these skills and strategies do not transfer easily to
other areas (Resnick, 1987). We agree with Presseisen’s (1988) compromise,
that content-related programmes, in which skills are learned as a means to
learning the content of solving problems, are generally preferable, unless
students experience great difficulty with the content. In this event, an ‘acrossthe-curriculum’ course might be the best choice, provided that transfer is
built into the programme and that the substance of the programme is well
coordinated with the school content courses.
The answer to the second research question was also affirmative. The formative and the summative studies showed that the programme Inductive
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Reasoning I produced significantly higher scores on the Raven SPM and on
the Programme Related Test (PRT) directly after following the programme
and also more than three months later, than in the control group. Moreover,
given that Klauer’s training used small groups, the effect sizes found here
were convincing. A possible explanation is that the teachers were able to
successfully implement the programme using a detailed instruction manual
(De Koning & Hamers, 1995). Furthermore, the effects on the follow-up test
in most cases equalled those of the posttest. Thus, a certain amount of durability of the results could be established. Our positive results in combination
with the many experiments of Klauer (1989) give rise to optimism.
This study revealed tentative evidence that instruction according to the
direct teaching method leads to good learning results. Gal’perin (1980 demonstrated the effectiviness of the direct teaching method by means of experimental research and by means of a theoretical analysis. The concept of a
‘complete orientation basis’ occupies a central position in this analysis. This
concept entails the totality of knowledge and of existing information on
which an individual bases his/her execution of a task. As an explanation for
the difference in learning effects between the two methods found in our
study, we accepted the need of backwards students for having a complete
orientation basis, at least in the initial phase of the solution process. As a
consequence, in future research a mixture of a direct teaching method and
an indirect teaching method may be constructed, which depends on characteristics of the students and on the task difficulty.
Ninety-five percent of the students in this study belonged to Turkish and
Moroccan minority groups. Their parents came to the Netherlands as socalled ‘guest workers’. The label ‘ethnic minority group children’ is used to
designate children belonging to an ethnic group whose values, customs,
thought patterns, or language differ from the dominant culture. The differences between the minority groups and the majority group can shape the
attitude of minority group children to the general school situation. The policy
of the Dutch government is directed towards integration of these groups into
Dutch society. The government provides ‘minority’ schools with extra financial facilities for remedial teaching and other compensating activities.
Nevertheless, ethnic minorities suffer from forms of social-economic deprivation. The resulting relative poverty affects rates of learning, i.e., the acquisition of thinking skills (e.g., general problem solving skills, inductive reasoning), and school success (Van Langen & Jungbluth, 1990). Our studies
were intended to stimulate these thinking skills.
In the programme and in the tests the transfer issue was seriously addressed. The positive results on the posttests and follow-up tests indicated
that transfer had been successful. A next step in future research is that we
should stimulate and help the teachers to enhance transfer not only to tests
but also to other domains of the school curriculum, and to problems encoun-
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tered in out-of-school settings. These efforts should provide a clearer picture
of the conditions under which inductive reasoning acquired in these programmes, will effectively transfer to other contexts. In new research (De
Koning & Hamers, in preparation), it will be investigated whether improvement of inductive reasoning is also evident in problem solving in the school
subject of comprehensive reading.
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