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Chapter 6 

General conclusions and recommendations 
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6.1 Introduction  

The goal of educating intellectually disabled (ID) students in the Netherlands and other 

western countries is to teach them how to live an independent life and get basic job training 

so they can find employment in minimum wage jobs (Blik, Harskamp & Kuiper, 2012; 

Tideman, 2015; Kirjavainen, Pulkkinen & Jahnukainen, 2016; Wagner, Newman, & Javitz, 

2016).  

 One would expect education for ID students to focus on teaching them to perform 

assignments independently. But, this isn't always the case. ID students get a lot of individual 

guidance and sometimes group instruction. In both cases they watch and listen to the 

demonstration of an assignment (Blik & Harskamp, 2005; McLeskey & Billingsley, 2008; 

Alghazo, 2005). But, students often don't understand the instructions well enough to start 

working on their own. The result is that teachers spend much time helping individual 

students and they often depend on their teacher's help for a long time (Giangreco, Yuan, 

McKenzie, Cameron & Fialka, 2005).  

 Involving students more actively in the instruction process rather than just letting 

them watch passively could reduce their dependence on the teacher. Interactive 

instruction, whereby a new assignment is discussed with students, for example, by means 

of questions and answers (Chi, 2009), is a good way of doing this. Interactive instruction 

during the training of language and mathematics seems to improve the skills of elementary 

school students more than just demonstrating an assignment does (Hughes, et al, 2002; 

Montage & Dietz, 2009). It's not clear whether interactive instruction will improve the 

technical skills of ID students in secondary education who train for a job.  

 In this dissertation, the main question was therefore:  

 

 

The question was answered in four steps: 

Can interactive instruction help ID students perform their assignments more 

independently and can teachers learn to teach more interactively? 
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 Step 1: Status of affair into how Dutch teachers instruct ID students. The research 

question we studied was: Which variations in instruction do teachers apply and will 

there be a relationship between the variations and the students' ability to perform 

assignments independently?  

 Step 2: Experimental study into possible improvements to group instruction. We 

examined the question whether strategy instruction (highly interactive) enabled 

students to perform assignments more independently than direct instruction 

(moderately interactive).  

 Step 3: Experimental study into possible improvements to individual guidance. We 

investigated the question whether interactive video instruction that was given to 

individual students helped them perform assignments more independently than passive 

video instruction. 

 Step 4: Study on the effect of training teachers in interactive instruction. We examined 

the question whether teachers could be trained—in a group setting or an individual 

setting—to teach more interactively and to what extent the changes in their teaching 

behavior affected the students' independence in performing assignments.  

 

 

6.2 Conclusions and discussion  

Step 1: Status of teaching ID students 

In Chapter 2, as regards the variations in instruction, the status of research revealed 

that about 58% of the teachers gave individual guidance in their technical lessons. The other 

42% gave mainly group instruction. The students that were given group instruction were 

able to successfully complete their assignment more often (Cohen’s d = -1.17) than the 

students that were given individual guidance.  

The relationship between the variations in instruction and students’ independence 

at work was evident. In the condition with group instruction, a positive correlation was 

observed between the use of the direct instruction model and the students' independence: 

the more lesson phases of the instruction model were applied correctly, the more 

independently the students were in working at their assignment. The correlation between 
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the phases of direct instruction and the students' independence was not present for classes 

in which the teacher mainly gave individual guidance. The direct instruction model was used 

less (especially less verbal interaction with the teacher) in individual guidance classes than 

in group instruction classes. The difference in verbal interaction was probably why students 

in classes with group instruction were more able to perform an assignment than students 

in classes with individual guidance. See also Chi, 2009, who concluded that students who 

were actively involved in the instruction of complex assignments perform better.  

We need to state that no experiment was conducted in this study, it was ex post 

facto research. The fact that we found a substantial correlation doesn't mean that there 

was a causal relationship between the form of instruction (group instruction versus 

individual guidance) and the students' ability to perform an assignment independently. It is 

also possible that teachers who knew that their students could work more independently 

gave more group instruction and involved the students more actively in the lesson, but were 

more inclined to guide students individually when they were working with a less 

independent group (see also Wentzel, 2003; Opdenakker & van Damme, 2007).  

But, for the time being, the conclusion we are drawing, is that teachers who gave 

group instruction interacted more with their students and, by doing so, probably helped 

them work more independently. The decision to give group instruction or individual 

guidance seemed to be based primarily on the teachers' idea of good education for ID 

students (Blockhuis & Berlet, 2006).  

 

Step 2: Improving group instruction: strategy instruction versus direct instruction 

In Chapter 3, the effect of a very interactive method for group instruction, ‘strategy 

instruction’ (SI), was compared with a less interactive instruction method, ‘direct 

instruction’ (DI). Our hypothesis was that discussing the assignment strategy more 

intensively with SI students enables them to better understand the task at hand and 

therefore perform the assignment more independently. The results showed that the 

students in SI conditions were in fact able to explain the steps better (Cohen’s d = 0.45), 

were more actively involved in their assignments and worked well on their own (Cohen's d 

= 1.67). The research supports the hypothesis that SI as a proponent of highly interactive 
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instruction can improve ID students’ understanding and performance of practical 

assignments more than DI, which is less interactive. Our research outcomes are in line with 

previous research on the effects of SI in academic subjects for students with learning 

difficulties (Montague, 1992; Larkin & Ellis, 2004; Boulware-Gooden, Carreker, Thornhill & 

Joshi, 2007). 

A limitation of our study is that it has not been conducted in a normal classroom 

setting, but that a researcher was present to ensure the SI or DI method was used correctly. 

Moreover, only two teachers who used each of the instruction methods took part in the 

study. The teachers were trained beforehand to instruct in the two methods and were 

closely followed by a researcher during their lessons. Therefore, the study was not about 

the use of SI and DI by a random sample of teachers in their normal classroom setting. The 

study shows the potential effect that can be achieved with each of these instruction 

methods in favorable classroom conditions.  

 

Step 3: Interactive video instruction as a tool in individual guidance 

Many teachers are convinced that individual guidance is important for ID students. 

Chapter 4 shows that video instruction can be used to help students understand practical 

assignments better. The assumption was that a student would watch an instructional video 

more closely if he had to explain it afterwards than if he just had to watch it. In a preliminary 

study, we observed that ID students benefited from explaining a video to another person 

when the assignment was complex (at least 5 steps and subactivities in some steps) but not 

when the assignment was easy. Our assumption was that students would pay extra 

attention to the video when they had to explain it and that verbalizing the steps to make an 

assignment would result in better understanding and therefore better performance.  

Indeed, the results show that ID students retain the steps in a video better by 

explaining them to another person than just by watching the video twice (Cohen’s d = 0.82). 

The students who explained completed their assignments better (Cohen’s d = 0.97) and they 

were also able to estimate better how well they completed the assignment (Cohen’s d = 

0.46). The study seems to support the results of previous studies in higher and secondary 
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education on the effect of explaining video instruction (Hoogerheide et al, 2016; Fiorella & 

Mayer, 2014). 

This study, however, has a limitation: It was conducted in a controlled situation in 

which students followed a strict procedure under the guidance of a researcher/teacher. This 

is an unusual setting in education. Additional studies need to be conducted in a normal 

classroom setting to determine whether the regular use of video instruction in a classroom 

setting is feasible and whether this type of instruction is more effective if students explain 

the contents to another person. It might be possible to embed the explanation in a 

computer program so that students can use video instruction on their own (see 

Hoogerheide, Loyens, & Van Gog, 2012).  

The current study mainly indicates that explaining to another person can benefit 

ID students' understanding of a video instruction and improve the execution of an 

assignment for which the instruction was given.  

 

Step 4: The training and coaching of teachers in interactive instruction  

In the study in Chapter 5, teachers followed a training with coaching on the use of 

interactive instruction. The teachers were asked to choose between group instruction and 

individual guidance. The use of interactive training was taught in both settings (conditions). 

 The results of the first sub-study reveal that the teachers' teaching behavior 

underwent positive changes after a short but intense period of training and coaching (in the 

Individual guidance condition the effect was: Cohen’s d = 3.85 and in the Group condition: 

Cohen’s d = 3.72). Overall, teachers gave more interactive instruction and during individual 

processing the teachers had to answer less questions from the students. The teachers gave 

less direct help to the students.  

In the second sub-study with new groups of students, the teachers and students in 

the individual condition seemed to make substantial progress. The teachers had to answer 

fewer student questions during the processing phase and the teachers in the group 

condition gave less direct help than at the beginning of the study.  

 A limitation of this study is that in the individual condition differentiation of 

assignments was more limited compared with normal practice. Students weren’t given 
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different assignments to choose from but did the assignments in a fixed sequence. This 

made individual guidance easier to control for the teacher than in their regular lessons. The 

positive changes for the teachers in the individual condition we found may be more difficult 

to achieve in usual practice. 

Not with standing this limitation, the present study reveals that the intervention -

consisting of both training in knowledge and skills, and coaching in the classroom with 

feedback for the teachers - can change the teachers' instructional behavior. Our conclusion 

matches that from studies conducted by Shulman & Shulman (2004) and Joyce & Showers 

(2002). These studies also emphasize the importance of coaching in the classroom and 

entering into a partnership with the teachers (see also Knight, 2007). 

 

 

6.3  Recommendations for further research  

Improvement of instruction in a group setting: the effects of different degrees of interactive 

instruction 

 The study in Chapter 3 assumes that the effect of SI was chiefly due to the question-

answer teaching approach and the interactive creation of a step-by-step plan. During 

instruction, the students suggested how an assignment could be performed and the teacher 

amended their proposals. In this way, SI enables students more than DI to understand a 

practical assignment and remember the steps they’re going to perform (see also Swanson, 

1999; Graham & Bellert, 2004; Alexander, 2006; Bosson, Hessels, Hessels-Schlatter, Berger, 

Kipfer& Büchel, 2010). We recommend further research to test this assumption. First, it is 

recommended to measure students’ understanding of an assignment after SI or DI by asking 

them immediately after instruction to put (pictures of) the steps in the correct sequence. 

 Next, students should execute the assignment and self-assess how much of the 

assignment they completed successfully. The ordering of the steps and the self-assessment 

will be indicators of how well the students understood the assignment. After a series of 

assignments, it can be investigated whether students in an SI condition develop a better 

understanding of assignments than students in a DI condition (Reid & Lienemann, 2006; 

Rosenzweig, Krawec & Montague, 2011). If SI is found to improve the development of 
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students’ (metacognitive) understanding of assignments more than DI, the hypothesis that 

higher interaction during instruction results in better understanding will be supported.  

 In testing the effect of SI versus DI it would be interesting to see whether boys 

perform differently in SI during typical boy subjects and whether SI is also effective for them 

in more traditional girl subjects, such as cooking and housekeeping. SI could be especially 

effective for subjects that are gender specific (see Montague & Dietz, 2009, Martin & 

Dinella, 2012 for gender differences in curriculum domains).  

 

Improving the instruction in an individual setting: video instruction for ID students with 

explanation to a virtual other person  

The study in Chapter 4 indicates that explanation to another person after watching 

an instruction video as opposed to only watching the instruction video seems to improve 

students’ understanding of an assignment, their task achievement, and their self-

assessment.  

The first recommendation is to generalize our findings to other domains than spatial 

assignments (napkin folding). It is important to test the effect of explaining video instruction 

in other domains relevant to the education of ID students such as cleaning, cooking, 

technical training, and the maintenance of public green spaces. These domains often have 

practical assignments with a fixed sequence of steps and subactivities. In other words, the 

assignments for ID students can be complex and explaining the instruction to others could 

be effective.  

The second recommendation is to broaden the scope of the theory. In this research, 

we examined the effect of explaining to another person mainly as a cognitive process. 

However, students’ motivation to relate to other people may play an important role in 

triggering the process (Hoogerheide et al, 2016). In our research, we asked students to 

explain to a researcher. But will the students also be prepared to explain to other people 

with less status?  

In a follow-up study, three versions of a computer program could be used to test the 

difference in effect between explaining instruction to a virtual person (a virtual teacher with 

less ‘social presence’) and explaining instruction to a person that is actually present (a live 
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teacher with more ‘social presence’). In the third version of the program, students could be 

asked to explain the steps in an instructional video to themselves (no social presence but 

self-explanation, which may be the most effective according to Wylie and Chi, 2014). In all 

three versions students respond orally and record their explanations on video. Such a study 

is not only interesting in terms of the theoretical question whether self-explaining is less 

effective for ID students than explaining to another person (Fiorella & Mayer, 2013), but 

also how the status of the other person affects the students’ motivation to learn from video 

instruction before explaining it (see Fiorella & Mayer, 2014).  

  

Testing the effect of instructional coaching of teachers on students´ achievement  

 The study in Chapter 5 indicates that training and coaching in which teachers played 

an active role and gave feedback to their peers considerably changed the teachers’ 

interactive instruction behavior. The results suggested that students benefited from it and 

worked more independently.  

We recommend conducting follow-up research with a larger sample of teachers and 

a comparative design with a training group and a control group. The teachers and the classes 

can be randomly assigned to a training condition (group or individual) and a control 

condition (group or individual). We advise not only studying the effect that teacher training 

has on the teacher's ability to instruct interactively and the students' ability to work 

independently, but also to examine the effect interactive instruction may have on the 

quality of the assignments students perform. To achieve this, the students could be 

submitted to independent test assignments before and after the training. This would enable 

researchers to estimate the effects that changing teachers’ interactive instruction behavior 

has on their students’ performance in posttest assignments. Little research has been done 

on training teachers for effective instruction to ID students in secondary education. Only a 

limited number of studies have been conducted on special education at the elementary 

level (e.g., Chung and Tam, 2005; Montague and Dietz, 2009; Swanson, 2001).  

Based on our research, we expect that training and coaching teachers in interactive 

instruction will lead to an increase in interactive instruction and an improvement in ID 
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students’ ability to work independently on assignments as well as an improvement in the 

quality of the assignments they complete.  

 

 

6.4 Recommendations for educational practice  

Improve the organization of lessons  

The Dutch Inspectorate of Education recommends personalizing practical education 

as much as possible starting with individual development plans (see Dutch Inspectorate of 

Education, 2015). In our opinion, personalizing education for ID students does not mean 

that students will be getting individualized instruction. On the contrary, students with the 

same education profile can be placed in groups where they get group instruction with 

shared assignments that are differentiated by level of complexity (see also Tomlinson, 2001, 

on differentiated instruction for ID students). This prevents the instruction from becoming 

fragmented into individual educational pathways.  

The studies in this dissertation show that interactive instruction can help increase ID 

students’ ability to perform tasks independently. For practical reasons, we recommend 

giving interactive instruction in a group setting rather than an individual setting. Because in 

individual guidance in everyday practice there is more diversity in assignments that students 

work on, there is less insight into the students’ activities and less time for instruction per 

student than in group instruction. But, changing from letting students choose their 

assignment to giving them a mandatory assignment can perhaps improve the organization 

of individual guidance (see Discussion in Chapter 5).  

 

Using video as extra help for students  

Video instruction could potentially help improve the quality of instruction to ID 

students. Video instruction will be effective especially if students have to explain the 

instruction before performing the assignment, for example, by recording their explanation 

on a computer and getting feedback. Explaining the steps in the video instruction will 

probably improve the students’ understanding of the instructions and also their 

performance of the assignment.  
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teacher with more ‘social presence’). In the third version of the program, students could be 

asked to explain the steps in an instructional video to themselves (no social presence but 

self-explanation, which may be the most effective according to Wylie and Chi, 2014). In all 

three versions students respond orally and record their explanations on video. Such a study 

is not only interesting in terms of the theoretical question whether self-explaining is less 

effective for ID students than explaining to another person (Fiorella & Mayer, 2013), but 

also how the status of the other person affects the students’ motivation to learn from video 

instruction before explaining it (see Fiorella & Mayer, 2014).  

  

Testing the effect of instructional coaching of teachers on students´ achievement  

 The study in Chapter 5 indicates that training and coaching in which teachers played 

an active role and gave feedback to their peers considerably changed the teachers’ 

interactive instruction behavior. The results suggested that students benefited from it and 

worked more independently.  

We recommend conducting follow-up research with a larger sample of teachers and 

a comparative design with a training group and a control group. The teachers and the classes 

can be randomly assigned to a training condition (group or individual) and a control 

condition (group or individual). We advise not only studying the effect that teacher training 

has on the teacher's ability to instruct interactively and the students' ability to work 

independently, but also to examine the effect interactive instruction may have on the 

quality of the assignments students perform. To achieve this, the students could be 

submitted to independent test assignments before and after the training. This would enable 

researchers to estimate the effects that changing teachers’ interactive instruction behavior 

has on their students’ performance in posttest assignments. Little research has been done 

on training teachers for effective instruction to ID students in secondary education. Only a 

limited number of studies have been conducted on special education at the elementary 

level (e.g., Chung and Tam, 2005; Montague and Dietz, 2009; Swanson, 2001).  

Based on our research, we expect that training and coaching teachers in interactive 

instruction will lead to an increase in interactive instruction and an improvement in ID 
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students’ ability to work independently on assignments as well as an improvement in the 

quality of the assignments they complete.  
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But the effect of interactive video instruction has not been studied in a classroom 

setting. We don't know yet which type of explanation is the most effective (see the research 

proposal in the previous section) and which feedback the teacher has to give to motivate 

students to continue watching and explaining the videos. For the time being, we 

recommend to let students work in dyads (see Fuchs, Fuchs, Mathes & Martinez, 2002): in 

turn, one student can explain the steps in the video instruction that was just shown and the 

other student will monitor the steps with a checklist (see Figure 3.3). 

 

Using interactive instruction 

The study described in Chapter 5 indicates that teachers can learn how to use 

interactive instruction in their classrooms and that it will help their students to perform 

assignments more independently. In order to achieve more interaction in instruction, 

teachers will need help adapting the current teaching materials. Clear steps will have to be 

distinguished in the assignments used in the teaching materials and videos will have to be 

made showing how these assignments can be taught interactively.  

In this research, a network of collaborating teachers was an important driver for 

change in the classroom. The interactive teaching models and the assignments in our 

research can be used as examples to adapt current teaching materials used in schools and 

can provide examples of how interactive instruction is effectively introduced in practice.  
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Samenvatting voor een breed publiek (Dutch summary) 

 

Introductie 

In Nederland volgen bijna één miljoen leerlingen voortgezet onderwijs (VO). Hiervan 

gaan er ongeveer 30.000 naar het praktijkonderwijs (PrO). Het betreft jongeren tussen 12 

en 18 jaar met een lage intelligentie - IQ tussen 55 en 80 - en een leerachterstand van 

minimaal drie jaar ten opzichte van hun leeftijdsgenoten. We noemen deze leerlingen met 

een intellectuele beperking in dit proefschrift ‘ID Students’ (Intellectually Disabled 

Students).  

In Nederland is het praktijkonderwijs ondergebracht in zelfstandige scholen of in 

deelscholen binnen scholengemeenschappen voor VO. In het buitenland is dat vaak niet het 

geval en zijn leerlingen met een intellectuele beperking ondergebracht in het reguliere 

onderwijs (vergelijkbaar met het Nederlandse vmbo). Deze leerlingen volgen, met behulp 

van onderwijsassistenten en andere individuele ondersteuners, lessen en doen 

praktijkstages. Zowel in Nederland als in het buitenland bestaat het onderwijs aan 

leerlingen met intellectuele beperkingen voor een groot deel uit het aanleren van 

praktische vaardigheden die nodig zijn voor een eenvoudig beroep en voor het zelfstandig 

kunnen wonen en leven. Zo kent het Nederlandse PrO naast algemeen vormende vakken 

(lezen, taal, rekenen en burgerschap) ook beroepsrichtingen zoals: zorg en welzijn, 

dienstverlening, winkelpraktijk, groen, techniek (hout en metaal) en horeca. 

 

Instructie aan leerlingen met een intellectuele beperking 

Het proefschrift begint met de veronderstelling, opgedaan tijdens eerdere 

lesobservaties in verschillende praktijkrichtingen, dat het praktijkonderwijs vaak individueel 

gericht is. De instructie bestaat meestal uit voordoen door de docenten en na laten doen 

door de leerlingen. Dit is een beperkte vorm van instructie waarin leerlingen zelf weinig 

kans krijgen om mee te denken over hoe praktische taken kunnen worden uitgevoerd. Als 

deze indruk juist is zal het bestaande onderwijs de zelfstandigheid van de leerlingen bij het 

uitvoeren van taken niet erg bevorderen. Er zijn dan andere manieren van instructie nodig. 
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