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5. The implementation of the instructional models

5.1 Introduction

This chapter describes the implementation of both the direct instruction model (DI) and the

cognitive apprenticeship model (CA) in lessons in reading comprehension (research questions 1

and 2). Firstly, it shows the implementation in terms of developments in the instructional

behaviour of the teachers in the two experimental groups. Secondly, the differences are

presented between each of the two experimental groups and the control group and between the

experimental groups. The significant differences between the groups illustrate the success of the

implementation of the direct instruction model and the cognitive apprenticeship model. Besides,

the instructional behaviour of the teachers in the three research groups must differ before we can

compare the effects of the models on the achievement and metacognitive skills of the pupils.

The first section (5.2) shows the instructional behaviour the teachers used before the training and

whether they changed their behaviour towards the model they were trained to implement. It

describes the developments in the instructional behaviour of teachers separately for both

experimental groups. Section 5.2.1 describes the developments in the instructional behaviour of

the teachers that were trained to implement the direct instruction model. In this description, we

focus on the characteristics of direct instruction that were described in chapter 3, namely content

prior lesson, presentation of new skills, guided practice, independent seatwork, feedback and

general quality. This section deals with both the differences in how teachers spend time in the

lessons in reading comprehension and the developments in the quality of the instructional

behaviour. Section 5.2.2 presents the developments in the instructional behaviour of the teachers

that were trained to implement the cognitive apprenticeship model. It shows the developments

with regard to the characteristics of cognitive apprenticeship that were incorporated in the

teaching materials (see chapter 3), being activating prior knowledge and problem solving,

modelling, co-operative learning, articulation and reflection, applicability and general quality.

Again, both developments in time spending and in quality are discussed.  This section is

concluded with a summary of the most salient developments in both experimental groups.

The second part of this chapter (section 5.3) studies whether the developments in the

experimental groups result in significant differences between the three research groups.  Section

5.3.1 presents the differences between the instructional behaviour of the teachers in the direct

instruction group and of the teachers in the control group. The following section (5.3.2) deals

with the differences between the cognitive apprenticeship group and the control group. This

presentation of the differences between groups is also based on the characteristics that were

identified in chapter 3. Additionally, this section studies the differences between the two

experimental groups. We wanted to study the implementation and effectiveness of two distinct
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models. Section 5.3.3 describes whether the instructional behaviour of the teachers in the two

experimental groups indeed differs significantly on the specified characteristics of the cognitive

apprenticeship model and the direct instruction model.

This chapter is concluded with a summary of the findings concerning the implementation of the

direct instruction model and the cognitive apprenticeship model in lessons in reading

comprehension in a regular classroom setting.

5.2 The developments in the instructional behaviour of the experimental groups

The developments in the instructional behaviour of the teachers in the two experimental

groups are described on the basis of the characteristics of the two models. As was described

in the previous chapter, these characteristics are operationalised with elements from the low-

inference observational instrument about time-spending and elements from the high inference

observational instrument about the quality of instruction. For the time-spending, this implies

that we only used specific elements from each observational category. The percentages that

are used for testing the developments within groups and differences between groups come

from different categories. As a result, the percentages presented in the tables do not add up to

100%.

In the description of the developments, the information of five points of measurement is

presented. The first observation took place before the training. The second and third

observation took place during and directly after the training, these data show direct effects of

the training. The fourth observation took place four months after the training; teachers had

more opportunity to adapt the model to their own habits and standards and were less directly

influenced by the trainer. The follow-up measurement took place half a year later. The data of

this measurement shows whether teachers retain the trained instructional behaviour over a

longer period of time. The developments in the instructional behaviour were tested with the

Wilcoxon matched-pairs Signed-ranks test. We tested the significance of the differences in

instructional behaviour before (O1), during and after the training (O2 to F).

As described above, the developments in some of the characteristics of the models are

presented in percentages of lesson time. Table 5.1 presents the duration of the lessons to

provide some insight in the number of minutes these percentages stand for. Besides that, the

duration of the lessons should not differ between the three research groups, because we want

to attribute differences in outcomes of pupils to instructional behaviour and content of the

lessons. When the duration of the lessons differs between research groups this might also

influence the outcomes of the pupils.
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Table 5.1 Duration of the lessons (in minutes)

Group O1 O2 O3 O4 F

DI 61.4 52.8 59.0 59.3 50.3
CA 53.4 47.0 47.4 54.8 48.6
control 56.1 - - 49.1 -

Before the training, the teachers in the cognitive apprenticeship group spent on average 53

minutes on a lesson in reading comprehension. The reading comprehension lesson of the

teachers in the direct instruction group lasted more than an hour (61 minutes).  After the first

training session, the teachers started to use the rewritten teaching materials in their lessons in

reading comprehension. The lessons of the teachers in the cognitive apprenticeship group

then took 50 minutes on average. The lesson length varied between 47 minutes during the

second observation and 55 minutes during the fourth observation. The teachers in the direct

instruction group reduced the length of the lessons to 55 minutes on average. In this group,

the length varied between 53 minutes during the second observation and over 59 minutes

during the fourth observation. The teachers in the control group spent 56 minutes on their

lessons in reading comprehension during the first observation. During the fourth observation

their lessons lasted 49 minutes on average. The Kruskal-Wallis One-way analysis of variance

for independent groups was used to determine whether the length of the lesson varied

significantly between the three research groups. This test showed no significant differences

between the three groups in the duration of the lesson. This counted both for the first and the

fourth observation.

Furthermore, the research groups should not differ on the characteristics of the direct

instruction model and the cognitive apprenticeship model during the first observation. For

determining whether the two experimental treatments resulted in significant differences

between the research groups, it is important to know whether the groups differed during the

first observation. The Kruskal-Wallis One-way analysis of variance for independent groups

demonstrated that the three research groups did not differ significantly on any of the

categories of the time-spending instrument nor on items of the qualitative observational

instrument during the first observation. This finding justifies the conclusion that all teachers

originate from the same population. Thus, differences between groups after the training were

not caused by starting differences.

5.2.1 Developments in the direct instruction group

The teachers in the direct instruction group were expected to implement all described direct

instruction characteristics in their lesson in reading comprehension. Thus, they were expected
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to pay attention to the content of the prior lesson, to present new skills in interaction with the

pupils in a structured way, provide guided practice and individual seatwork, provide

feedback, and to improve the general quality of their instructional behaviour. Table 5.2

presents the scores of the teachers on the five points of measurement.

 Table 5.2 Developments towards direct instruction (n=5)
 (t=time-spending ,% do not add up to 100%; q=quality)

Characteristics direct instruction O1 O2 O3 O4 F

content prior lessons
content prior lesson
summary prior lesson

t
q

0%
1.0

1%
2.8

6%
4.4

5%
4.8

7%
3.8

presentation new skills
preparatory discussion
interaction teacher/pupils
description content, goal
summarising presentation

t
t
q
q

15%
43%
1.4
1.0

17%
62%
2.8
2.8

22%
48%
2.8
2.4

18%
48%
3.4
3.0

15%
59%
2.8
2.5

guided practice
interaction teacher/pupils
provision guided practice

t
q

43%
3.4

62%
4.2

48%
4.2

48%
4.2

59%
4.3

independent seatwork
individual setting
nobody speaks
teacher involved individuals

t
t
t

25%
17%
6%

32%
19%
19%

37%
19%
14%

28%
30%
17%

32%
22%
16%

feedback
evaluation and reflection
structuring evaluation
quality concluding summary

t
q
q

15%
1.8
1.0

27%
2.2
3.8

24%
1.0
3.4

31%
1.4
2.8

28%
1.8
3.8

general quality
metacognitive and comprehension
skills
general instruction

t
q

28%
44.8

87%
58.0

78%
55.6

77%
54.0

73%
56.8

bold means significantly higher than O1 (Wilcoxon matched-pairs Signed-ranks test)

In general, the table shows few significant developments (bold). On most characteristics, the

scores increased. However, only a few increases resulted in a significant difference with the first

observation.

The table shows that the teachers did not pay attention to the prior lesson during the first

observation (0% on time spending and 1.0 on quality). The percentage of time the teachers

spent on discussing the content of the prior lesson increased during and after the training to

6% during the third observation and 7% during the follow-up. However, this increase did not
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result in a significant difference with the first observation. The quality of the discussion of the

prior lesson also increased. This development did result in a significant difference with the

first observation, except during the follow-up. In sum, the teachers in the direct instruction

group spent little more time on discussing the content of the prior lesson. The quality of this

discussion improved significantly. However, this effect faded in the follow-up.

With respect to the presentation of new skills, the table shows an increase in the percentage

of time spent on a preparatory discussion and interaction between teacher and pupils. Again

these increases were not significant compared with the first observation. The same counted

for the quality of the presentation. The teachers did score higher on providing a clear

description of the goal and content of the lesson and on summarising the content of the

presentation. However, the quality of description of content and goal was only significantly

higher during the third and fourth observation. Thus, there seems to be a trend towards a

more structured presentation of skills in interaction with pupils, but the only significant

difference concerned the quality of describing the content and the goal of the lesson.

The direct instruction teachers scored already high on the provision of guided practice during

the first observation and on interaction between teacher and pupils. As a result, the increase

in the quality of providing guided practice only once leads to a significant difference (O4).

All three indicators for independent seatwork showed an increase. The direct instruction

teachers awarded an increased part of the lesson to individual seatwork, during which nobody

speaks and the teacher helps individual pupils. This latter activity did show one significant

development between the first and the second observation, whereas the other indicators did

not show significant developments.

The teachers provided more feedback after the training. The percentage of time they spent on

an evaluation and reflection stage increased from 15% during the first observation to more

than 30% during the fourth observation. Besides, they concluded this stage more often with a

high quality summary of the content of the lesson. This development was significant in the

second and the third observation. The teachers did not score higher on the quality of

structuring the evaluation by using the blackboard.

The indicators for the general quality did show significant developments. The direct

instruction teachers spent significantly more time on reading comprehension skills and

metacognitive skills. This effect did not fade over a longer period of time. The teachers still

scored significantly higher during the follow-up. The general quality of the instructional

behaviour also improved significantly after the training. This effect does seem to fade.

During the follow-up, the direct instruction teachers still scored higher, but the difference was

no longer significant.
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5.2.2 Developments in the cognitive apprenticeship group

The teachers that were trained to implement the cognitive apprenticeship models were

expected to develop their instructional behaviour towards all five characteristics of the model.

Thus, they were expected to spend more time on and improve the quality of activating prior

knowledge and problem solving, modelling, co-operative learning, articulation and reflection,

and applicability. Additional expectations concerned the improvement of the general quality

of the instructional behaviour and the increase of the time spent on comprehension skills and

metacognitive skills. Table 5.3 shows how the instructional behaviour of the teachers in the

cognitive apprenticeship group developed.

Table 5.3 Developments towards cognitive apprenticeship (n=8)
(t=time-spending, % do not add up to 100%; q=quality)

Characteristics cognitive apprenticeship O1 O2 O3 O4 F

activating prior knowledge and
problem solving
preparatory discussion
interaction teacher/pupils
using prior knowledge
discovery learning

t
t
q
q

19%
33%

1.5
2.1

16%
47%

3.1
2.9

23%
50%

2.4
2.1

26%
47%

3.1
2.0

21%
51%

3.2
3.6

modelling
modelling
modelling teacher
modelling pupils

t
q
q

1%
1.4
1.5

2%
2.0
1.4

3%
1.6
2.4

1%
1.3
1.3

6%
3.0
3.0

co-operative learning
pupils work in groups
interaction among pupils
teacher involved small groups
co-operative learning and coaching

t
t
t
q

4%
5%
3%
1.8

21%
24%

6%
3.6

26%
25%

8%
2.4

41%
40%
20%

4.6

15%
16%

1%
1.2

articulation and reflection
evaluation and reflection
interaction teacher/pupils

t
t

7%
33%

20%
47%

19%
50%

22%
47%

15%
51%

applicability
discussion applicability
attention for applicability

t
q

3%
1.6

6%
2.5

9%
3.4

6%
2.3

4%
3.0

general quality
metacognitive and comprehension
skills
general instruction

t
q

41%
53.8

69%
56.4

61%
57.1

79%
62.6

74%
55.6

bold means significantly higher than O1 (Wilcoxon matched-pairs Signed-ranks test)
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The table shows numerous significant developments in the instructional behaviour of the

teachers that were trained to implement the cognitive apprenticeship model. Some

characteristics of the cognitive apprenticeship model show significant differences on all four

points of measurement after the training. This illustrates a stable development in the

instructional behaviour of the teachers. Other characteristics only show significant

differences on one or two points of measurement. This indicates less clear effects of the

training. We will now discuss the results for each separate characteristic of the cognitive

apprenticeship model.

With respect to activating prior knowledge and problem solving, the cognitive apprenticeship

teachers scored significantly higher on the percentage of the lesson the teacher interacts with

the pupils and on the quality of using the prior knowledge of the pupils. These developments

were significant on all four points of measurement after the training. The teachers apparently

succeeded in implementing these elements in their lessons in reading comprehension.

Moreover, the significant difference between the first observation and the follow-up indicates

that these effects remained stable over a longer period of time. The percentage of time the

teachers spent on a preparatory discussion did not increase significantly. During all five

observations, the teachers spent about 20% of the lesson time on a preparatory discussion.

Since this percentage was already substantial during the first observation, further increase

was not really necessary. The quality of discovery learning did not change after the training.

However, during the follow-up the teachers did score significantly higher on this aspect.

The most disappointing results concern the characteristic modelling. The lesson time teachers

spent on modelling hardly increased after the training. Remarkably, the percentage of time

spent on modelling was the highest during the follow-up (6%), but this was still no significant

increase compared with the first observation. The 3% of modelling during the third

observation were significantly higher than during the first observation. Still, in general the

teachers in the cognitive apprenticeship group awarded only a few minutes of the lesson time

on modelling comprehension or metacognitive skills. The developments in the quality of

modelling by the teachers or by the pupils agree with these findings. The scores fluctuated

between points of measurement. Again, the scores were the highest during the follow-up. As

a consequence, the only significant development concerned the quality of modelling by the

teacher during the follow-up. This suggests that cognitive apprenticeship teachers needed

more time and practice for implementing this new instructional activity.

The table shows that the teachers did change their behaviour towards co-operative learning.

After the training, the teachers spent significantly more time on working in-groups and on

interaction among pupils. This percentage continued to increase until the fourth observation.

During this observation, the teachers spent 41% of the lesson on working in-group in which

pupils interact with each other (40%) and the teacher coaches small groups of pupils (20%).

During this fourth observation, these developments in time spending were associated with a
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significant development in the quality of co-operative learning and coaching.  This suggests

that the cognitive apprenticeship teachers increasingly succeeded in implementing co-

operative learning in their lessons in reading comprehension. However, this effect faded over

a longer period of time. During the follow-up, the teachers only spent 15% on working in

groups, while they were only 1% of the time involved with groups of pupils, and the score on

the quality of co-operative learning and coaching was only 1.2. Thus, the teachers did not

longer score significantly higher on characteristics of co-operative learning except for the

interaction among pupils. Although the percentage of time the teacher spent on interaction

among pupils also decreases after the fourth observation, this percentage (16%) was still

significantly higher than in the first observation.

The clearest results concern the characteristic articulation and reflection. Both the percentage

of time spent on evaluation and reflection and the percentage spent on interaction between

teacher and pupils increased significantly. On all four points of measurement after the

training, the teachers awarded more time on evaluation and reflection. During the second, the

third and the fourth observation, they spent about 20% of the lesson on evaluation and

reflection. During the follow-up the percentage dropped to 15%, but this was still

significantly higher than during the first observation. The percentage of time the teachers

spent on interaction with their pupils increased from 33% during the first observation to about

50% during the other four point of measurement. This means that this effect of the training

was stable and also remained after a longer period of time.

The influence of the training and teaching materials on the characteristic applicability is less

convincing. The percentage of time teachers spent on discussing possible applications for

comprehension skills and metacognitive skills did increase from 3% to 6% in the second and

fourth observation, and 9% in the third observation. Only this latter increase was significant.

The quality of this discussion also increased, and again this only resulted in a significant

difference during the third observation (score 3.4). During the follow-up, the discussion of

the applicability of skills did not show significant differences with the first observation

although the quality score was higher than during the second and fourth observation.

With respect to the general quality, the teachers in the cognitive apprenticeship group

increased their scores after the training. The percentage of time they spent on comprehension

skills and metacognitive skills increased from 41% during the first observation to between

60% (second observation) and nearly 80% (fourth observation). However, only the

development between the first and the fourth observation was significant. The same counts

for the general quality of the instructional behaviour of the teachers. Again, the scores

slightly increased after the training, but only the score on the fourth observation (62.6) was

significantly higher than the score on the first observation (53.8). After this fourth

observation, both the time spent on skills and the scores on general quality decreased.
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However, the teachers still scored higher during the follow-up than they did before they were

trained.

5.2.3 Summary of the developments in the instructional behaviour

The teachers that were trained to implement the direct instruction model in their lessons in

reading comprehension did not show large changes in their instructional behaviour. They did

spent more time on most of the characteristics of the model, but there were only a few

significant developments in how the teachers spent the lesson time. The clearest result is the

time the teachers spent on comprehension skills and metacognitive skills. The time the

teachers spent on these skills increased significantly after the training. The quality of the

instructional behaviour of the teachers in the direct instruction group showed more

developments after the training. These developments concerned the characteristics content

prior lesson, presentation of new skills and feedback. On two or more points of measurement,

the direct instruction teachers showed a significant improvement of the quality of

summarising the content of the prior lesson, the quality of the description of the content and

the goal of the lesson, the quality of a concluding summary at the end of the lesson and the

general instructional quality. The training and teaching materials appear to have influenced

the quality of instruction, less how teachers spend the lesson time.

The teachers that were trained to implement the cognitive apprenticeship model showed more

developments in their instructional behaviour. These teachers showed significant

developments on three of the five characteristics of the model. They improved activating

prior knowledge and problem solving by spending significantly more time on interaction with

their pupils and significantly improving the quality of using the prior knowledge of pupils.

They implemented co-operative learning, by spending significantly more time on working in

groups and on interaction among pupils, and by increasing the quality of co-operative

learning and coaching.  Thirdly, the cognitive apprenticeship teachers changed their

instructional behaviour towards more attention for articulation and reflection by spending

significantly more time on evaluation and on interaction with the pupils. On the

characteristics modelling and applicability, the developments were not significant even

though slight changes were observed.

5.3 Differences between groups

The previous section described the changes in the instructional behaviour of the teachers in

the experimental groups after the training. This section studies whether this results in

significant differences in the instructional behaviour between each experimental group and

the control group and between the two experimental groups. The calculation of differences
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between groups is based on the fourth observation. We can attribute differences on the fourth

observation to the experimental treatments, because the one-way analysis of variance showed

that the three research groups did not differ during the first observation. We did not study

differences during the follow-up, because not all teachers could be observed at that time. The

differences between groups were tested with the Mann-Whitney U test.

5.3.1 Differences between direct instruction and control group

The differences between the teachers in the direct instruction group and the teachers in the

control group were studied on the basis the characteristics of the direct

instruction model. The results are presented in table 5.4.

Table 5.4 Differences between direct instruction group and control group (O4)
(t=time-spending, % do not add up to 100%; q=quality)

Characteristics direct instruction DI-group control group

content prior lessons
content prior lesson
summary prior lesson

t
q

6%
4.8

1%
1.6

presentation new skills
preparatory discussion
interaction teacher/pupils
description content, goal
summarising presentation

t
t
q
q

18%
51%
3.4
3.0

15%
49%
1.1
1.0

guided practice
interaction teacher/pupils
provision guided practice

t
q

51%
4.2

49%
2.4

independent seatwork
% individual setting
% nobody speaks
% teacher involved individuals

t
t
t

32%
31%
17%

24%
24%
6%

feedback
evaluation and reflection
structuring evaluation
concluding summary

t
q
q

31%
1.4
2.8

33%
2.0
1.3

general quality
metacognitive and comprehension skills
general instruction

t
q

80%
54.0

22%
44..3

bold means significant difference (Mann-Whitney U test)
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Out of the 16 indicators, only six show a significant difference between the direct instruction

group and the control group. The indicators concerning how teachers spent the lesson time show

no significant differences between the two groups. The only exception is the time that is spent

on teaching reading comprehension skills and metacognitive skills. The direct instruction

teachers spent 80% of the preparatory discussion and the evaluation on discussing these skills

with the pupils. This was significantly more that the 22% the teachers in the control group

awarded to explaining these skills. The other five significant differences concerned the quality of

the instructional behaviour.

The teachers that were trained to implement the direct instruction model scored significantly

higher on the quality of a retrospect on the prior lesson. This means that the teachers in this

group provided a much better summary of the content of the previous lesson that the teachers

in the control group did.

With respect to the presentation of new skills, the teachers in the direct instruction group

showed a significantly higher score on the quality of a presentation of the content and goals

of the lesson and on the quality of the summary which concludes the presentation stage. More

than the teachers in the control groups, the teachers in direct instruction group provided the

pupils with a clear insight in the content and goals of the lesson. Furthermore, they repeated

the most important aspects of the presentation in a summary, which concluded the

presentation stage.

The teachers in the direct instruction group also scored significantly higher on the quality of

guided practice. Although these teachers did not interact more with their pupils than the

teachers in the control group, they did provide guided practice more often and of higher

quality.

The indicators for independent seatwork did not show significant differences between the

direct instruction group and the control group. The direct instruction teachers did spend a

higher percentage of lesson time in an individual setting, on nobody speaks and the teacher is

involved with individual pupils during a larger part of the lesson. However, these higher

scores did not lead to significant differences with the control group.

The direct instruction teachers did not score significantly higher on the three indicators for

feedback. The teachers in this group did not spend more time on feedback than the teachers in

the control group. They scored lower on the quality of structuring the evaluation, and they

scored slightly higher on the quality of providing a concluding summary.

The general quality of the teachers in the direct instruction group did show significant

differences with the control group. As described above, the direct instruction teachers spent

significantly more time on comprehension skills and metacognitive skills. Furthermore, the

teachers in this group scored significantly higher on the general quality of their instructional

behaviour than the teachers in the control group.
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5.3.2 Differences between cognitive apprenticeship and control group

The characteristics of cognitive apprenticeship were used for the comparison of the

instructional behaviour of the teachers that were trained to implement the cognitive

apprenticeship model with the instructional behaviour of the teachers in the control group.

Table 5.5 shows the results.

Table 5.5 Differences between cognitive apprenticeship and control group (O4)
(t=time-spending, % do not add up to 100%; q=quality)

Characteristics cognitive apprenticeship CA-group control group

activating prior knowledge and problem
solving
preparatory discussion
interaction teacher/pupils
using prior knowledge
discovery learning

t
t
q
q

25%
47%
3.1
2.0

15%
49%
1.0
1.0

modelling
modelling
modelling teacher
modelling pupils

t
q
q

1%
1.3
1.3

0%
1.0
1.0

co-operative learning
pupils work in groups
interaction among pupils
teacher involved small groups
co-operative learning and coaching

t
t
t
q

41%
40%
20%
4.6

9%
10%
9%
1.6

articulation and reflection
evaluation and reflection
interaction teacher/pupils

t
t

22%
47%

33%
49%

applicability
discussion applicability
attention for applicability

t
q

6%
2.3

0%
1.0

general quality
metacognitive and comprehension skills
general instruction

t
q

79%
62.6

22%
44.3

bold means significant difference (Mann-Whitney U test)

Although the teachers in the cognitive apprenticeship group scored higher than the teachers in

the control group on 14 out of the 17 indicators, only six indicators show a significant

difference between the two groups.
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With respect to activating prior knowledge and problem solving, the teachers in the cognitive

apprenticeship group scored significantly higher on the quality of using the prior knowledge

of the pupils than the teachers in the control group. They also spent more time on a

preparatory discussion and they scored higher on the quality of stimulating problem solving.

However, these differences were not significant. Both groups of teachers spent nearly 50% of

the lesson on interaction with their pupils.

As could be expected based on the description of the developments within the cognitive

apprenticeship group, no significant differences were found in the time the teachers spent on

modelling and the quality of modelling by the teacher and the pupils.

The two research groups did differ significantly with regard to co-operative learning. The

teachers in the cognitive apprenticeship group spent significantly more time on working in

pairs or in-groups (41%) than the teachers in the control group (9%). Furthermore, they

dedicated a larger percentage of the lesson to interaction among pupils (40%) that the control

group (10%). Additionally, the groups differed significantly on the quality of providing

opportunities for co-operative learning, while coaching on the background. Although the

cognitive apprenticeship teachers also spent more time on coaching groups of pupils, this did

not result in a significant difference with the control group.

The teachers in the cognitive apprenticeship group did not spend more time on articulation

and reflection, nor on interaction with the pupils than the control group teachers.

The cognitive apprenticeship teachers did spend more time on discussing the applicability of

the skills the pupils learn (6%) than the teachers in the control group (0%). However, this was

not a significant difference. The same counts for the quality of discussing the applicability.

Although there was a difference between the cognitive apprenticeship group (2.3) and the

control group (1.0), this difference was not significant.

The two elements of the general quality did show a significant difference between the

teachers in the cognitive apprenticeship group and the teachers in the control group. The

cognitive apprenticeship teachers spent a significantly larger part of the lesson in reading

comprehension on explaining and discussing reading comprehension skills and metacognitive

skills. Furthermore, the general quality of their instructional behaviour was significantly

higher.

5.3.3 Differences between direct instruction and cognitive apprenticeship

The study focuses on the implementation and effectiveness of two distinct instructional

models. For the comparison of the implementation and effectiveness to be meaningful, the

models need to differ significantly from each other. This section studies the differences

between the cognitive apprenticeship model and the direct instruction model. The same

characteristics of the two models that were used in the comparison with the control group are
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the guideline for this description. Indicators that were used in both models such as interaction

between teacher and pupils, and time spent on evaluation and reflection are left out of the

description, because the teachers in the two groups were not expected to differ on these

indicators. Since the cognitive apprenticeship characteristic articulation and reflection was

based on indicators that were also used as indicator for characteristics of direct instruction, no

differences were expected on this characteristic of cognitive apprenticeship. As a

consequence, articulation and reflection was left out of the analyses of differences between

the experimental groups. The first part of table 5.6 shows the characteristics of direct

instruction, the second part the characteristics of cognitive apprenticeship.
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Table 5.6 Differences between the two experimental groups (O4)
(t=time-spending, % do not add up to 100%; q=quality)

Characteristics direct instruction CA-group DI-group

content prior lessons
content prior lesson
summary prior lesson

t
q

3%
2.0

6%
4.8

presentation new skills
description content, goal
summarising presentation

q
q

1.0
1.0

3.4
3.0

guided practice
provision guided practice q 1.4 4.2

independent seatwork
individual setting
nobody speaks
teacher involved individuals

t
t
t

3%
5%
0%

32%
31%
17%

feedback
structuring evaluation
concluding summary

q
q

1.0
1.8

1.4
2.8

Characteristics cognitive apprenticeship

activating prior knowledge and problem solving
using prior knowledge
discovery learning

q
q

3.1
2.0

1.2
1.0

modelling
modelling
modelling teacher
modelling pupils

t
q
q

1%
1.3
1.3

0%
1.0
1.0

co-operative learning
pupils work in groups
interaction among pupils
teacher involved small groups
co-operative learning and coaching

t
t
t
q

41%
40%
20%
4.6

7%
7%
0%
1.0

applicability
discussion applicability
attention for applicability

t
q

6%
2.3

0%
1.0

bold means significant difference (Mann-Whitney U test)
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The teachers in the direct instruction group were expected to show significant positive

differences with the teachers in the cognitive apprenticeship group on 10 indicators of the

direct instruction model. The direct instruction teachers indeed scored significantly higher on

The teachers in the direct instruction group were expected to show significant positive

differences with the teachers in the cognitive apprenticeship group on 10 indicators of the

direct instruction model. The direct instruction teachers indeed scored significantly higher on

7 of these indicators.

The direct instruction teachers spent only a small percentage of time more than the cognitive

apprenticeship teachers on the content of the prior lesson. However, the quality of the

discussion about the prior lesson was significantly higher in this group.

With respect to the presentation of new skills, the teachers in the direct instruction group

scored significantly higher on both indicators. The teachers in this group scored significantly

higher on the quality of the description on the content and goals of the lesson and on the

quality of concluding the presentation with a summary of the most salient points.

The teachers in the direct instruction group scored significantly higher on the quality of the

provision of guided practice. Furthermore, they showed more positive scores on the three

indicators for independent seatwork. The teachers in the direct instruction group spent

significantly more time in an individual setting, on no interaction, and they were more

involved with individual pupils.

Finally, the direct instruction teachers scored slightly higher on both elements of feedback;

the quality of structuring the evaluation and the quality of ending the lesson with a summary.

However, both indicators did not show a significant difference between the research groups.

The teachers that were trained to implement the cognitive apprenticeship model were

expected to outperform the direct instruction teachers on all characteristics of this model. The

cognitive apprenticeship teachers scored significantly higher on 6 of the 11 indicators than

the teachers in the direct instruction group.

With respect to activating prior knowledge and problem solving, the teachers in the cognitive

apprenticeship group only scored significantly higher on the quality of using the prior

knowledge of the pupils. There was no significant difference in the quality of stimulating

problem solving.

Again, no significant differences were found with regard to modelling. The teachers in the

cognitive apprenticeship group only scored slightly higher than the teachers in the direct

instruction group.

All indicators for co-operative learning show significant differences between the two

experimental groups. The percentages of the lesson time the cognitive apprenticeship teachers

made pupils work in pairs or groups (41%), stimulated interaction among pupils (40%), and

were involved with groups of pupils (20%) were significantly higher than in the direct
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instruction group. Besides that, the quality of co-operative learning and coaching was also

significantly higher in the cognitive apprenticeship group.

The final characteristic of cognitive apprenticeship is applicability. The teachers in the

cognitive apprenticeship group spent significantly more time on discussing possible

applications of the comprehension skills or the metacognitive skills that were the subject of

the reading comprehension lesson (6%) than the teachers in the direct instruction group (0%).

Although, the cognitive apprenticeship teachers also scored higher on the quality of this

discussion, this difference was not significant.

5.3.4 Summary of the differences between groups

The teachers in the direct instruction group showed significant differences with the control

group on three of the five characteristics of the direct instruction model namely content prior

lesson, presentation new skills and feedback. All the significant differences concerned the

quality of the instructional behaviour. The direct instruction teachers did not spend the lesson

time different than the teachers in the control group. Additionally, the direct instruction

teachers scored significantly higher on general instructional quality. And, they spent

significantly more time on comprehension skills and metacognitive skills.

These latter two significant differences also counted for the teachers in the cognitive

apprenticeship group. Furthermore, the cognitive apprenticeship teachers showed significant

differences with the control group teachers on two of the characteristics of the cognitive

apprenticeship model, namely activating prior knowledge and co-operative learning.

Far more significant differences were found between the two experimental groups. The direct

instruction teachers scored significantly higher on four of the five characteristics of direct

instruction. Only feedback did not show significant differences. The teachers in the cognitive

apprenticeship group scored significantly higher on three of the four characteristics on which

differences could be expected. On the characteristic modelling, no significant differences

were found. The differences between the two experimental groups concerned both how the

teachers spent their lesson time and the quality of their instructional behaviour.

5.4 Conclusions

This chapter dealt with the question whether teachers could implement the direct instruction

model or the cognitive apprenticeship in their lesson in reading comprehension in a regular

classroom setting. The chapter studied the developments in the instructional behaviour of the

teachers after the training. Furthermore, it examined the differences with the control group of

teachers and between the experimental groups. The question is whether we found enough

developments and differences to conclude that the teachers indeed implemented the direct
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instruction model and the cognitive apprenticeship model. For the study of the effects of

direct instruction and cognitive apprenticeship to be meaningful, the teachers must have

implemented these models.

Table 5.7 shows the strength of the evidence for the implementation of the characteristics of

the two instructional models. No (indicated with ‘-‘) means that no significant differences

were found. When differences are found on one or more indicators, this illustrates a partial

implementation of the specific characteristics (indicated with ‘±‘). When more than half of

the indicators show a significant difference, we conclude that the characteristic is

implemented completely (illustrated with ‘+’).  The teachers in the two experimental groups

were expected not to differ on some characteristics, because both groups were trained in

implementing these particular characteristics. The table indicates this by stating ‘not

applicable’ (n.a.).

Table 5.7 Evidence for implementation of direct instruction and cognitive apprenticeship

Evidence
developments

Evidence
with control

Evidence
DI-CA

characteristics direct instruction
content prior lesson

± ± ±

presentation new skills ± ± ±
guided practice - - ±
independent seatwork ± - +
feedback - - -

general characteristics
content lesson + + n.a.
general quality + + n.a.

characteristics cognitive apprenticeship
activating prior knowledge and problem
solving ± ± ±
modelling - - -
co-operative learning + + +
articulation and reflection + - n.a.
applicability ± - ±

general characteristics
content lesson ± + n.a.
general quality ± + n.a.

The teachers that were trained to implement the direct instruction model showed significant

developments on three characteristics of the model namely content prior lesson, presentation

new skills and independent seatwork. These developments concerned the quality of

instruction, not changes in time-spending. For example, the teachers did not spend more time
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on discussing the content of the prior lesson, nor on the presentation of new skills. They did

change the quality of the discussion of the prior lesson and of the presentation of new skills.

Although the teachers in the direct instruction group did not spent the lesson time differently

after the training, the changes in the quality of the instructional behaviour do indicate

implementation of the direct instruction model. As a result of the developments, the

instructional behaviour of the direct instruction teachers differed from the behaviour of the

control group on two characteristics, content prior lesson and presentation new skills. The

instructional behaviour of the direct instruction teachers differed from the cognitive

apprenticeship group on four of the five characteristics.

The teachers that were trained to implement the cognitive apprenticeship model showed

significant developments towards the model on four of the five characteristics of the model.

The teachers clearly developed their instructional behaviour towards the model. Modelling

was the only characteristic that did not show significant developments. Thus, the cognitive

apprenticeship teachers implemented characteristics of the model in their lessons in reading

comprehension. However, the significant developments resulted in differences with the

control group on only two characteristics, activating prior knowledge and problem solving

and co-operative learning. These differences concern both how teachers spent the lesson time

and the quality of instructional behaviour. The cognitive apprenticeship group differed

significantly from the direct instruction group on three characteristics, being activating prior

knowledge and problem solving, co-operative learning and applicability.

In sum, the teachers in the two experimental groups showed significant developments in their

instructional behaviour. As a result, both groups differ from the control group on several

characteristics of the model. Furthermore, the two experimental groups differ significantly on

four of the five characteristics of direct instruction and on three of the five characteristics of

cognitive apprenticeship. Thus, we can conclude that the teachers in the two experimental

groups implemented enough elements of the models to make it interesting to study the effects

of these two models on the achievement of pupils and to compare the effectiveness of direct

instruction and cognitive apprenticeship. The effects of direct instruction and cognitive

apprenticeship on achievement in reading comprehension, metacognition and attitude are

studied in the following chapter (chapter 6).



80




