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CHAPTER 7 

EFFECTS OF SCAFFOLDING ON STUDENTS’ ON-TASK 
BEHAVIOUR, APPRECIATION OF SUPPORT AND TASK, 
AND ACHIEVEMENT18

Abstract
Scaffolding, in which a teacher temporarily supports students responsively or 
contingently, is often assumed to be effective. Yet, hardly any evidence from 
experimental classroom studies exists. With the current experimental study we 
investigated whether scaffolding affects students’ on-task behaviour, appreciation of 
support and task, and achievement when students work in small groups. Thirty social 
studies teachers of prevocational education and 768 students (age 12-15) participated. 
All teachers taught a five-lesson project on the European Union and the teachers in 
the scaffolding condition additionally took part in a scaffolding intervention programme. 
Students appeared to appreciate contingent support but the intervention appeared 
to have a negative impact on students’ on-task behaviour. A possible explanation is 
that scaffolding takes more time so other students have to wait for help and get off-
task more easily. When controlling for students’ on-task behaviour, the intervention 
appeared to have a positive effect on students’ achievement. Future research should 
explore how scaffolding can be implemented without detrimental effects on students’ 
on-task behaviour.

18 This chapter is based on: 
Van de Pol, J., Volman, M., Oort, F., & Beishuizen, J. (submitted). Effects of teacher scaffolding 
on students’ on-task behaviour, appreciation of support and task, and achievement
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INTRODUCTION

The commonly used metaphor of scaffolding is derived from construction work 
where it represents a temporary structure that is used to erect a building. In education, 
scaffolding refers to support that is tailored to students’ needs. This metaphor is 
alluring to practice as it appeals to teachers’ imagination (Saban, Kocbeker, & Saban, 
2007; Mercer & Littleton, 2007). The metaphor, moreover, also appeals to educational 
scientists: an abundance of research has been performed on scaffolding in the last 
decade (Van de Pol, Volman, & Beishuizen, 2010). 

Scaffolding is often claimed to be effective in stimulating students’ engagement and 
achievement (e.g., Roehler & Cantlon, 1997). However, most research on scaffolding 
and engagement-related measures such as on-task behaviour, and scaffolding and 
achievement has been correlational until now and therefore does not allow for causal 
conclusions. In addition, hardly any research has focused on students’ appreciation 
of scaffolding. The main question of this experimental study is: What is the effect 
of scaffolding on students’ on-task behaviour, appreciation of support and task and 
achievement? 

Scaffolding

Scaffolding is closely related to the sociocultural theory of Vygotsky (1978) and 
especially to the concept of the Zone of Proximal Development (ZPD). According to 
Vygotsky, learning takes place in the social context of the ZPD. The ZPD is constructed 
through collaborative interaction, mediated by verbal interaction. Student’s actual 
understanding is developed in these interactions towards their potential understanding. 
The ZPD represents the space between a student’s actual or current understanding 
and a student’s potential understanding. Scaffolding can be seen as the support a 
teacher offers within this ZPD (Cazden, 1979; Wood, Bruner, & Ross, 1976). 

More specifically, scaffolding refers to support that is contingent, temporary, and 
aimed at the transfer of responsibility for a task or for learning (Van de Pol et al., 2010). 
The term contingent support was coined by Wood, Wood and Middleton (1978) and 
represents support that is tailored and responsive to the understanding of a student. 
Via fading, i.e., decreasing the support, the responsibility for learning or for a task can 
be transferred to the student which is the aim of scaffolding. However, this transfer 
can only be effective when it is done in a contingent way. Therefore, contingency can 
be seen as a necessary condition for scaffolding. For this reason, we focus on the 
contingency aspect of scaffolding in this study. 

In their study on contingency, Wood et al. (1978) focused on the degree of control 
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that support exerts. They labelled support as contingent when either the tutor increased 
the degree of control in reaction to student failure or decreased the degree of control 
in reaction to student success; this principle was called the contingent shift principle. 
This operationalisation of scaffolding shows that the degree of control per se does not 
determine whether contingent teaching or scaffolding takes place or not. It is the tailored 
adaptation to a student’s understanding that makes support contingent or not and that 
thus determines whether scaffolding is taking place. Most studies on scaffolding did not 
use such an operationalisation of scaffolding but they merely described scaffolding or 
focused on the teachers’ behaviour only. 

In the present study, contingent teaching is seen as a cyclic process of four steps 
in which a teacher subsequently diagnoses the students’ current understanding (i.e., 
step 1; diagnostic strategies) and checks this diagnosis with the student (i.e., step 
2: checking the diagnosis), before he or she supports the student contingently (i.e., 
step 3: intervention strategies) and checks the students’ learning (i.e., step 4: checking 
students’ understanding). These four steps constitute the model of contingent teaching 
(Van de Pol, Volman, & Beishuizen, 2011, who draw on Ruiz-Primo & Furtak, 2007). 

Scaffolding is thus an interactive, cyclic process in which contingency plays 
an important role. However, the effects of scaffolding on for example students’ 
engagement and achievement have hardly been studied. First, we unpack the concept 
of engagement and discuss what is known and what is still unknown with regard to the 
effects of scaffolding on students’ engagement. 

Scaffolding and Engagement

It is important for learning that students are engaged. Numerous studies 
have demonstrated that students’ engagement is inextricable related to students’ 
achievement: Students who are highly engaged perform better (and students who 
perform better have generally higher engagement levels) (Fredricks, Blumenfeld, & 
Paris, 2004).

Engagement refers to “the quality of a student’s connection or involvement with 
the endeavour of schooling and hence with the people, activities, goals, values, and 
place that compose it” (Skinner, Kinderman, & Furrer, 2008). More specifically, three 
dimensions of engagement are often distinguished in the engagement literature: 
behavioural engagement, cognitive engagement and emotional engagement (Fredricks 
et al., 2004). Behavioural engagement includes three subtypes: (1) positive conduct, (2) 
involvement, and (3) participation in extracurricular activities. In this study, we focused 
on the second subtype: involvement. This subtype is often defined by time on task 
and effort, attention and persistence in the classroom (Hughes, Luo, Kwok, & Loyd, 
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2008). Cognitive engagement refers to the investment and willingness to try hard and 
work thoughtfully in order to grasp ideas. Emotional engagement represents students’ 
positive and negative reactions to and/or experiences with others in school such as the 
teacher. The broad construct of engagement is used in the present study to frame the 
nonachievement variables in the current study. However, because engagement is such 
a broad construct, we chose to focus on more specific operationalisations linking to two 
of the three types of engagement. In the light of behavioural engagement, we looked 
at students’ effort or on-task behaviour and in the light of emotional engagement we 
looked at students’ appreciation of the support and the task provided. 

Engagement is found to be malleable and context-specific (Fredricks et al., 2004). 
Among other factors such as task difficulty, classroom structure etc., teacher support 
is found to influence engagement (Fredricks et al., 2004). Scaffolding is hypothesised 
to engage students because the support given in the scaffolding process lies within the 
ZPD and is contingent to a student’s understanding. Wood et al. (1976) stated that a 
function of scaffolding (operationalised as contingent support) is influencing student’s 
affect (recruiting student’s interest and control their frustration). If the contingent 
shift principle is followed, the support of a tutor is always responsive to the student’s 
understanding which in turn stimulates student’s affect, i.e., students’ involvement 
in the learning process. In a study of Wertsch (1979), children found it hard to use 
support or follow instructions that were too far beyond their understanding and the 
students often withdrew from performing the task. Their engagement with the task 
decreased. Thus, according to the contingency hypothesis, scaffolding is supposed 
to affect engagement because the tutor keeps the task challenging for the student but 
does not surpass the highest boundary of the ZPD. The support or instruction is kept 
understandable but challenging for the student: “The child never succeeds too easily 
nor fails too often” (Wood et al., 1978, p. 144). Scaffolding is thus hypothesised to 
positively influence students’ appreciation of the teaching style and probably also of the 
task itself as the teacher keeps the task manageable for the student at all times which 
prevents frustrations. 

Relevant research on scaffolding and engagement generally showed a positive 
relationship between scaffolding and students’ behaviour and appreciation. Related to 
on-task behaviour, Chiu (2004) found a positive relation between support in which the 
teacher first evaluated students’ understanding and student’s time on task. Related to 
appreciation, several studies showed that learners appreciated and enjoyed scaffolding 
more than other, less contingent forms of support (Mattanah et al., 2005; Pratt & Savoy-
Levine, 1998; Wood, 1988). 

In contrast, the study of Lutz, Guthrie, and Davis (2006) did not show a positive 
relationship between scaffolding and students’ active participation and positive emotional 
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reactions during class. However, Lutz et al. (2006) used a more limited conception and 
measurement of scaffolding than in the other studies mentioned above; only (what 
we call) intervention strategies (i.e., step 3 of the model of contingent teaching) were 
distinguished in the observations of Lutz et al. (2006) and these intervention strategies 
were all seen as scaffolding. However, we argue that scaffolding is more than merely 
using (certain) intervention strategies; the intervention strategies or support should be 
at least contingent upon a student’s understanding. 

Summarising, scaffolding seems to have positive effects on students’ on-task 
behaviour and appreciation. However, few studies were performed and most studies 
were correlational. 

Scaffolding and Achievement 

The way teachers interact with students is known to have great effects on students’ 
achievement (Seidel & Shavelson, 2007). Scaffolding and more specifically contingent 
support represents intervening in such a way that the learner can succeed at the task 
while understanding (Mattanah et al., 2005). Contingent instruction continually provides 
learners with problems of controlled complexity; it makes the task manageable at any 
time (Wood et al., 1978). 

A body of research showed that parental scaffolding consisting of contingent 
support was associated with success on different sorts of outcomes such as self-
regulated learning (Mattanah et al., 2005; Pino-Pasternak et al., 2010; Stright, 
Neitzel, Sears, & Hoke-Sinex, 2001), block-building and puzzle construction tasks 
(Pratt, Green, MacVicar, & Bountrogianni, 1992; Pratt & Savoy-Levine, 1998; Wood 
& Middleton, 1975) and long-division math homework (Pino-Pasternak et al., 2010; 
Pratt et al., 1992). Pino-Pasternak et al. (2010) stressed that contingency was found 
to uniquely predict the children’s performance, also when taking into account pretest 
measurements and other characteristics of the parental behaviour such as parenting 
style; being contingent appeared to be crucial for the child’s performance. 

Yet, in the current study we focused on scaffolding, in contrast to parental 
scaffolding. An essential difference between scaffolding and parental scaffolding is that 
in the latter case, the parent knows his or her child better than a teacher knows his 
or her students which might facilitate the adaptation of the support. Additionally, the 
studies of parental scaffolding mentioned above took place in one-to-one situations 
which are not comparable to classroom situations where one teacher has to deal with 
about 30 students at a time (Davis & Miyake, 2004). 

Experimental effectiveness studies of scaffolding are rare (cf. review Van de Pol 
et al., 2010). The only face-to-face, nonparental scaffolding studies that focused on 
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cognitive outcomes and used an experimental design are studies of tutor scaffolding 
in one-to-one situations with structured and/or hands-on tasks (e.g., Chi, Siler, Jeong, 
Yamauchi, & Hausmann, 2001; Murphy & Messer, 2000; Pratt & Savoy-Levine, 1998). 
The results of these tutoring studies were similar to the results of the parental scaffolding 
studies; contingent support leads in most cases to improved student performances. 
The current experimental classroom study thus contributes to the field considering the 
rarity of effectiveness studies of classroom or scaffolding on students’ achievement. 

Scaffolding and Small-Group Work

Scaffolding small groups is a difficult endeavour for several reasons. First, the 
teacher needs to keep good discipline in the class; when helping one group, the other 
students should be able to work independently and relatively quietly. Second, the 
teacher needs to decide when and how often to help a group of students. 

A lot of research exists on small-group work but the role of the teacher is still 
receiving relatively little attention (Webb, 2009; Web, Nemer, & Ing, 2006). Studies that 
focused on the role of the teacher mainly studied how the group process of collaboration 
could be stimulated. Mercer and his colleagues (e.g., Mercer & Littleton, 2007; Mercer, 
Wegerif, & Dawes, 1999), for example focused on how teachers could stimulate high-
quality discussions in small groups (called exploratory talk). Little attention has been paid 
to how teachers can scaffold students – who work in groups – with regard to the subject-
matter. Dekker and Elshout-Mohr (2004) compared two types of help that were given 
to 35 students while they were working in groups on mathematics assignments. One 
group was only given process help, focusing on improving the students’ communication 
with each other. The other group was only given content support (called product help), 
focusing on the subject-matter. It appeared that the students receiving process help 
showed a higher increase on their math test than students receiving product help. 
In addition, it appeared that students sometimes got frustrated when receiving only 
process help. 

However, scaffolding theory suggests that it is not the type of support, but 
the contingency of the support that is crucial. Diagnosing or evaluating students’ 
understanding enables this contingency and this appeared to be effective, as proven 
by Chiu (2004). He found that when supporting small groups of students with the 
subject-matter, evaluating students’ understanding before giving support was the key 
factor in how effective the support was for the students. Although this evaluation is not 
necessarily an indicator of contingency, it definitely facilitates contingency. To be able 
to be contingent, a teacher needs to evaluate or diagnose the students’ understanding 
first (e.g., Pea, 2004). This phase of diagnosing is also a key characteristic in the model 
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of contingent teaching in which the first step is diagnostic strategies. So not necessarily 
the type of support, but merely the adaptive nature of the support appears to be a 
predictive factor. The present study is, however, the first study in an authentic classroom 
context studying small-group learning, which measures the actual contingency of the 
teachers’ support. 

The Present Study

In the present study we sought to contribute to the understanding of the effects of 
scaffolding on prevocational students’ on-task behaviour, appreciation of support and 
task, and achievement. As opposed to previous studies, we used open-ended tasks, 
a real-life classroom situation and a relatively large sample size. Thirty social studies 
teachers of prevocational education and 768 students participated in this study. All 
teachers participated in a preparation session on the project they taught: a five-lesson 
project on the European Union (EU). Seventeen teachers participated in a scaffolding 
intervention programme (this was the experimental or scaffolding condition) and 13 
teachers did not participate in this programme (this was the control or nonscaffolding 
condition). Triangulation was used in measuring on-task behaviour and achievement. 

To be sure that effects found could be attributed to the intervention and not to 
other variables that are known to influence student outcomes, we included the 
following predictor variables in our analyses. First, we included teachers’ knowledge 
of the subject matter. Hill, Rowan, and Ball (2005) for example found that teachers’ 
knowledge contributed to gains in students’ achievement. Second, we took into account 
to what extent teachers were used to group work with their participating class. Being 
experienced with group work might facilitate scaffolding as both teachers and students 
know better how to behave so that teachers have more time and energy to focus on 
scaffolding. Third, we included the track of the class as a predictor variable. All classes 
were of prevocational education. However, within Dutch prevocational education, 
different tracks exist (i.e., basic vocational track, advanced vocational track, combined 
track, and theoretical track). These tracks are of increasing difficulty thus the track the 
student is in might influence the student outcomes. 

In the present study, the following hypotheses were tested:
1. Students’ on-task behaviour increases more in the scaffolding condition from the 

premeasurement to the postmeasurement than in the nonscaffolding condition. 
2. Students’ appreciation of support and task increases more in the scaffolding 

condition from the premeasurement to the postmeasurement than in the 
nonscaffolding condition. 
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3. Students’ achievement increases more in the scaffolding condition from the 
premeasurement to the postmeasurement than in the nonscaffolding condition. 

Before testing the hypotheses, we performed a manipulation check to investigate 
whether the intervention had had the intended effect. We expected that the teachers’ 
contingency in the nonscaffolding condition would stay about the same; these 
teachers did not participate in any pedagogic intervention. However, we expected 
that the teachers’ contingency in the scaffolding condition would increase, as these 
teachers did participate in a scaffolding intervention. The increase in contingency 
from premeasurement to postmeasurement was thus expected to be higher in the 
scaffolding condition than in the nonscaffolding condition. We see the teachers’ degree 
of contingency as an indicator of scaffolding. This was a check on the implementation 
fidelity only (O’Donnell, 2008). A more elaborate investigation into the effects of the 
intervention on teachers’ classroom practices is reported elsewhere (Van de Pol, 
Volman, Oort, & Beishuizen, resubmitted). 

In testing the hypotheses, we compared the average increase per condition from 
premeasurement to postmeasurement. With regard to hypothesis 1 and hypothesis 
2, we did not necessarily expect that students’ on-task behaviour and appreciation of 
support and task would increase from premeasurement to postmeasurement. However, 
even if their on-task behaviour and appreciation of support and task decreased (this 
effect has been found in previous research, e.g., Gottfried, Fleming, & Gottfried, 2001; 
Stoel, Peetsma, & Roeleveld, 2001), we expected that this would happen to a lesser 
extent in the scaffolding condition compared to the nonscaffolding condition. 

Furthermore, we expected that students in both conditions increase in achievement 
from premeasurement to postmeasurement, as students in both conditions participated 
in the same five-lesson project on the EU (hypothesis 3). However, because the 
students in the scaffolding condition were expected to be scaffolded to a greater 
extent, we expected that these students would increase their scores on the test and 
the knowledge assignment (as indicators of achievement) more. 

Finally, because contingency is a crucial aspect of scaffolding, we wanted to 
investigate the effects of contingency into more depth. Therefore, we additionally 
explored the hypotheses while adding the variable of contingency as a predictor 
variable. We thus looked at both the effect of the intervention and – more specifically – 
the effects caused by contingency. 

Effects of scaffolding



206

Chapter 7 

METHOD

Participants

Thirty teachers from 20 schools participated in this study: 17 teachers of 11 
schools participated in the scaffolding condition and 13 teachers of 9 schools in the 
nonscaffolding condition (never more than 3 teachers per school). Nine schools were for 
prevocational education only; eleven schools were also for higher levels of education. 
The schools were spread over the Netherlands. Of the participating teachers, 20 
were men, 10 were women. The teachers taught social studies in the 8th grade of 
prevocational education. The average teaching experience of the teachers was 10.4 
years. Each teacher participated with one class, so a total of 30 classes participated. 

The mean class size was 26.8 students and the lessons lasted 53.2 minutes 
on average. Within Dutch prevocational education, several tracks exist (i.e., basic 
vocational track, advanced vocational track, combined track, and theoretical track; 
these tracks have an ordinal arrangement). In most of the participating classes, the 
students were grouped according to their track (i.e., they were all of the same track). 
Most classes (95%) were of the higher tracks (combined or theoretical track). During 
the project lessons that all teachers taught during the experiment, students worked in 
small groups. The total number of groups was 184 and the average number of students 
per group was 4.15. A total of 768 students participated in this study, 455 students in 
the scaffolding condition and 313 students in the nonscaffolding condition. The students 
were between 12 and 15 years old: the average age was 13.7. Of the 768 students, 385 
were boys and 383 were girls.

Research Design

For this experimental study, we used a between subjects design. We recruited 
teachers by sending out a call both directly to schools and in several Dutch online-
community newsletters. The information in the call was limited, so that the teachers 
would not know the exact purpose of the study. The teachers were informed that: 
(1) the study encompassed conducting a five-lesson project on the EU, (2) the five-
lesson project would be provided by the researchers, and (3) the study would focus 
on students´ learning in small groups. The teachers who showed interest in the study 
were contacted and visited to discuss participation. The teachers were consecutively 
allocated to the conditions according to the sequence of the visits: all teachers of the 
first school that was visited were allocated to the scaffolding condition (1); all teachers 
of the second school that was visited were allocated to the nonscaffolding condition (0) 
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and so forth. All teachers were fully informed on the purpose and the outcomes of the 
study after the study. The experiment took place between September 2009 and March 
2010. Not all teachers participated in this study at the same time: In each 8-week period, 
about six teachers (three of the scaffolding condition and three of the nonscaffolding 
condition) taught the project lessons.

All teachers were instructed on the project lessons they were asked to teach 
and the teachers of the scaffolding condition additionally participated in a scaffolding 
intervention programme (see the materials section for an elaboration). In Table 1, the 
timeline of the study can be found.

Teachers’ knowledge, students’ reported on-task behaviour, appreciation of support 
and task, and achievement were measured before and after the scaffolding intervention 
programme took place (respectively premeasurement and postmeasurement). 
Students’ observed on-task behaviour was measured during project lesson 1 and 5. 

Context

Project lessons 

All teachers taught the same project on the European Union (EU). This project 
consisted of five lessons in which the students made several assignments in groups 
of four (e.g., a poster, a letter about advantages and disadvantages of the EU etc.). 
Normally, one project lesson was given per week. The project was developed in a 
study of Van de Pol, Volman, and Beishuizen (2012). Groups were composed by the 
teacher and consisted of boys and girls and of students with different performance 
levels. Only the first and last lessons of the project were used for analyses (respectively 
premeasurement and postmeasurement). In the first lesson, the students made a 
brochure about what the EU means for children and young people in their everyday 
lives. In the last lesson, the students worked on an assignment called Which Word Out 
(Leat, 1998). Three concepts of a list of concepts on the EU that have much in common 
had to be chosen from a list of concepts on the EU and thereafter, one concept had to 
be left out using two arguments. Both tasks can be considered open-ended discussion 
tasks because reasoning was important, not so much the right answer. The students 
were stimulated to collaborate by the nature of the tasks (the students needed each 
other in order to finish the task) and by rules for collaboration that were introduced 
in all classes (such as encourage each other to participate, make sure everybody 
understands it, ask each other first for help before you ask the teacher etc.). After the 
premeasurement, all teachers (of both conditions) participated in a meeting in which 
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Table 1
Time Line of the Study

Premeasurement

Week 1 Week 2 Week 3 Week 4

Teacher MC test - teacher 
knowledge

Project lesson 
1 (video taped)

Intervention 
programme/ 

project 
instruction Project 

lesson 2*

Student Achievement 
measurement

On-task 
behaviour and 
appreciation 
questionnaire

*Project lesson 2, 3 en 4 were only videotaped in the scaffolding condition as part of the scaffolding  
intervention programme

Postmeasurement

Week 5 Week 6 Week 7 Week 7 Week 8

Project 
lesson 3*

Project 
lesson 4*

Project 
lesson 5

(video taped) On-task behaviour 
& appreciation 
questionnaire

Achievement 
measurement

the project lessons were discussed and further prepared. 

Scaffolding intervention programme

The scaffolding intervention programme was developed and piloted in the 
study of Van de Pol et al., (2012). The scaffolding intervention programme consisted 
successively of: (1) video observation of project lesson 1, (2) one theoretical session 
of two hours, and (3) video observations of project lessons 2-4 each followed by a 
reflection session of 45 minutes with the first author in which video fragments of the 
lessons were watched and reflected upon. After that, all teachers taught project lesson 
5 that was videotaped.

The scaffolding intervention programme was carried out by the first author who 
was experienced at teaching this programme. All sessions took place at the school 
where the teachers worked. The reflection sessions took place individually (teacher 
+ 1st author) and always on the same day as the observation of the project lesson. 
The first author used the video material of the first project lesson in the theoretical 
session. In this first project lesson, we asked the teachers to teach as they would 
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normally do. In the theoretical session, the first author and the teachers: (a) discussed 
theory of scaffolding and the steps of contingent teaching, i.e., diagnostic strategies 
(step 1), checking the diagnosis (step 2), intervention strategies, (step 3), and checking 
students’ learning (step 4), (b) watched and analysed video examples of scaffolding, 
and (c) discussed and prepared the project lessons. In the subsequent four project 
lessons, the teachers implemented the steps of contingent teaching cumulatively; they 
started with a focus on step 1 only in project lesson 2, and a focus on step 1 and 2 in 
project lesson 3. In project lesson 4, the teachers focused on step 1, 2 and 3 and in 
the last project lesson, the teachers focused on all steps of the model of contingent 
teaching. In the corresponding reflection sessions, several fragments were viewed and 
discussed in terms of the step(s) of focus for that lesson and in terms of scaffolding. 

Measures

Before explaining the instruments, we provide an overview of the variables 
included in this study and how they were measured (Table 2).

Table 1
Time Line of the Study

Premeasurement

Week 1 Week 2 Week 3 Week 4

Teacher MC test - teacher 
knowledge

Project lesson 
1 (video taped)

Intervention 
programme/ 

project 
instruction Project 

lesson 2*

Student Achievement 
measurement

On-task 
behaviour and 
appreciation 
questionnaire

*Project lesson 2, 3 en 4 were only videotaped in the scaffolding condition as part of the scaffolding  
intervention programme

Postmeasurement

Week 5 Week 6 Week 7 Week 7 Week 8

Project 
lesson 3*

Project 
lesson 4*

Project 
lesson 5

(video taped) On-task behaviour 
& appreciation 
questionnaire

Achievement 
measurement
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Table 2
Overview of the Variables Included in this Study

Variable Sub variables Instrument Data
Contingency Contingent shift framework 108 interaction fragmentsa

Predictor variables

Teachers’ 
knowledge Multiple choice test 30 teachers

Students used to 
group work Teacher information All students (N=787)

Trackb School information 20 schools

Student achievement
Multiple choice test All students (N=787)
Knowledge assignment All students (N=787)

On-task behaviour

Questionnaire
- Effort task
- Effort teacher support

All students (N=787)

Coding scheme on-task 
behaviour

24 interaction fragmentsa of 
12 focus groups 
(12 in premeasurement, 12 
in postmeasurement)

Appreciation 
Questionnaire 
- Appreciation task
- Appreciation teacher 

support
All students (N=787)

aAn interaction fragment is an interaction a teacher has with a group of students on the subject-matter and 
starts when the teacher approaches the group and ends when the teacher walks away. 
b0=advanced vocational track, 1=combined track, 2=theoretical track, 3=theoretical track/senior general 
secondary education

Contingent teaching

All interactions that a teacher had with a small group of students about the 
subject-matter were selected for analyses and were called interaction fragments. In 
most cases an interaction fragment started when the teacher approached a group 
and ended when the teacher left. In the first project lesson (premeasurement) the 
teachers in the scaffolding condition had 454 interaction fragments and the teachers in 
the nonscaffolding condition had 368 interaction fragments. In the fifth project lesson 
(postmeasurement) the teachers in the scaffolding condition had 251 interaction 
fragments and the teachers in the nonscaffolding condition had 295 interaction 
fragments. A random selection of two interaction fragments (on the subject-matter) 
of the first project lesson and two interaction fragments of the last project lesson per 
teacher was used for analyses and these interaction fragments were transcribed. This 
resulted in a total of 108 interaction fragments consisting of 4073 turns.

The contingency of the teachers’ support was established by relating the degree 
of control exercised in the teacher support to the degree of control in the subsequent 
teacher support while taking into account the students’ understanding. The unit of 
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analyses was therefore a teacher turn – a student turn – the subsequent teacher turn 
(= a three-sequence turn). The contingency framework (developed by Van de Pol, 
Volman, Elbers, & Beishuizen, 2012; based on Wood et al., 1978) was applied in 
deciding whether support was contingent. If a teacher used more control after student 
failure and less control after student success, the support was labelled contingent. For 
the analysis of contingency, three variables needed to be coded: the degree of control 
a teacher exercised in his or her support, the students’ understanding and the students’ 
mode of expression. 

First, all teacher turns were coded in terms of the degree of control that the teacher 
exercised ranging from 0 to 5 where 0 represented no control (e.g., when the teacher 
was not with a group of students) and five represented high control (e.g., giving an 
explanation) (see Appendix L). To establish the interrater reliability, over five percent of 
all interaction fragments was coded independently by two coders. With a Krippendorff’s 
Alpha of .87, the interrater reliability for degree of control was considered substantial 
(Krippendorff, 2004). 

Second, students’ understanding was coded. The student’s understanding in each 
turn was coded into one of the following categories following Nathan and Kim (2009) 
and Pino-Pasternak et al. (2010): not on content, no understanding can be determined, 
poor/no understanding, partial understanding, and good understanding (see Appendix 
M). Over five percent of the data was coded by two coders to establish the interrater 
reliability for students’ understanding. With a Krippendorff’s Alpha of .70, the interrater 
reliability for students’ understanding was considered substantial (Krippendorff, 2004). 

Third, students’ mode of expression was coded into one of two categories: claim 
of understanding or demonstration of understanding. A claim of understanding is for 
example “I get it!” whereas in a demonstration of understanding the student states 
something or gives a reason. This distinction was made because only demonstrations 
give teachers enough information to act contingently upon. Over five percent of all 
interaction fragments was coded independently by two coders to establish the 
interrater reliability for students’ mode of expression. With a Krippendorff’s Alpha of .74, 
the interrater reliability for students’ mode of expression was considered satisfactory 
(Krippendorff, 2004). Finally, the rules of the contingent shift principle were applied to 
each of the three-sequence turns of the interaction fragments (see Appendix H). The 
total contingency score was the percentage contingent sequences relative to the total 
number of sequences per teacher. 

Effects of scaffolding
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Predictor variables

To be able to exclude alternative explanations, we included three predictor 
variables that might have an influence on students’ achievement and/or engagement 
(Table 2). On the teacher level, we included the teachers’ knowledge of the subject-
matter. This knowledge was measured with the multiple choice test also used to assess 
student achievement. On the class level we included whether or not students were 
used to group work: Teachers could indicate on a five point likert scale ranging from 
never to always, to what degree they made use of group work with the participating 
class. Finally, on the class level, we also included the track the students were in as a 
predictor variable. 

Questionnaire on-task behaviour and appreciation of support and task

Fredricks et al. (2004) stressed the importance of explicating the source of 
engagement as such a source can vary from the task itself to the teacher or the domain. 
In the current study, we distinguished between two sources of engagement: (1) the 
support of the teacher when working in small groups, and (2) the task itself. Students’ 
reported on-task behaviour and appreciation were measured with a questionnaire 
consisting of 14 items (derived from the questionnaires of Boersma, ten Dam, Volman, 
& Wardekker, 2009; De Bruijn et al., 2005) five point likert scale was used ranging 
from “I don’t agree at all” to “I totally agree”. The questionnaire consisted of four scales 
(Table 3). 

The internal consistency of the separate scales appeared to be high, as all values 
of Cronbach’s a (Cronbach, 1951) were .85 or higher (Table 3); Kline (1999) indicated 
a cut-off point of .70/.80. 

Table 3
Scales Behaviour and Appreciation Questionnaire with Number of Items, Values of 
Cronbach’s a and Example Items

Scale Sub scale Number 
of items

Cronbach’s 
a Example item

On-task 
behaviour Effort teacher support 3 .90 The teachers’ support helped 

me and my group to work hard
Effort task 5 .92 I worked hard on this task

Appreciation Appreciation teacher 
support 3 .90 I liked the way the teacher 

helped me and my group
Appreciation task 3 .85 I did not like this task
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On-task behaviour – observations

On-task behaviour was additionally measured by analysing audio fragments in 
which the students worked independently in groups. We decided to use triangulation 
on on-task behaviour because students’ reported and actual behaviour might differ. 
Furthermore, Skinner et al., (2008) argued that direct observation is an optimal indicator 
of on-task behaviour. 

Per class, one group (i.e., the focus group) had an audio recording device at their 
desk during the lessons. This focus group was chosen at random from all groups per 
class. To select data, first, all the interaction fragments on the subject-matter that the 
teacher had with the focus group at the premeasurement and postmeasurement were 
identified. If the teacher did not help the focus group at one of these measurement 
occasions, no fragment was selected. If the teacher helped the focus group more than 
once at one of the measurement occasions, one of the interaction fragments was 
chosen at random. Of the 30 teachers, 12 teachers (5 in the scaffolding condition, 
7 in the nonscaffolding condition) supported the focus group at both measurement 
occasions. Subsequently, the five minutes of independent group work that followed after 
the teacher had supported and left the group, were used for analyses. If the teacher 
came back to the focus group for help within these five minutes, the group conversation 
until the teacher came back was used for analyses. A total of 103 minutes of audio 
recording was used for analyses: 47 minutes in the premeasurement (of which 21 in 
the scaffolding condition and 26 in the nonscaffolding condition) and 56 minutes in the 
postmeasurement (of which 26 in the scaffolding condition and 30 in the nonscaffolding 
condition). 

The coding scheme of Chiu (2004) was used to measure the on-task behaviour of 
the group. Because we only had audio, we could not code the on-task behaviour per 
student because it was often not clear which student said what. Therefore, the on-task 
behaviour of a group as a whole was coded. The group was judged to be on-task when 
at least one student was engaged with the task (e.g., discussing the content, planning, 
task division, or encouraging other students to work). The group was judged to be off-
task when all students were distracted (e.g., discussing other, nontask related matters). 
In these cases, talking was involved. If the group was quiet, it depended on the context 
whether the group was judged to be on-task or off-task. If it was for example obvious 
that the group was reading, writing or thinking, this episode was judged to be on-task. 
Over 20 percent of the data (24.3 minutes) was coded by two observers to establish 
the interrater reliability. With a Krippendorff’s Alpha of .71, the reliability appeared to be 
satisfactory (Krippendorff, 2004). 

Effects of scaffolding
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Knowledge assignment

We assessed achievement with different proximities to the enacted curriculum: 
close assessment (parallel to content and curriculum activities), and proximal 
assessment (tapping knowledge and skills relevant to the curriculum) (Ruiz-Primo, 
Shavelson, Hamilton, & Klein, 2002). The knowledge assignment can be seen as close 
assessment because a similar assignment was performed during the fifth lesson. The 
knowledge assignment consisted of four series of three concepts (e.g., European 
Union, European Coal and Steel Community, and European Economic Community). 
The students were asked to leave out one concept and give one reason why this 
concept could be left out. As there appeared to be little variability in the answers to the 
last series (which consisted of the concepts of human rights, democracy, and safety), 
it was decided to focus on the first three series only. A coding scheme was developed 
to code the accuracy and quality of the students’ reasons. Each reason given for each 
of the three series of concepts was awarded zero, one, or two points. Zero points were 
awarded when the reason was inaccurate or based only on linguistic properties of the 
concepts (e.g., two of the three concepts contain the word European). One point was 
awarded when the reason was accurate but used only peripheral characteristics of the 
concepts (e.g., one concept is left out because the other two concepts are each other’s 
opposites). Two points were awarded when the reason was accurate and focused on 
the meaning of the concepts (e.g., European Coal and Steel Community can be left out 
because they only focused on regulating the coal and steel production and the other 
two (European Union and European Economic Community) had broader goals that 
related to the economy in general). The list of concepts that was provided in the student 
materials and that contained definitions of the concepts was used as a reference for the 
meaning of the concepts. The minimum score of the knowledge assignment was 0 and 
the maximum score was 6. 

Ten percent of all knowledge assignments (N=157) were coded independently by 
two coders to establish the interrater reliability. With a Krippendorff’s Alpha of .83, the 
interrater reliability was considered substantial (Krippendorff, 2004). 

Multiple choice test

Students’ achievement was additionally measured with a test that consisted of 17 
multiple choice questions (each with four possible answers). The test was intended 
to cover the subject matter of the five project lessons and can be seen as a proximal 
assessment as it taps the knowledge and skills relevant to the curriculum but the 
particular topics could be somewhat different (Ruiz-Primo et al., 2002). The multiple 
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choice items were constructed by the authors. An example of a question is: “The main 
reason for the collaboration between countries after World War II was: (a) to be able 
to compete more with other countries, (b) to be able to transport goods, people and 
services across borders freely, (c) to collaborate with regard to economic and trade 
matters, or (d) to be able to monitor the weapons industry. The item difficulty appeared 
to be sufficient as all p-values (i.e., the percentage of students that correctly answered 
the item) of the items were between .31 and .87 (Haladyna, 1999). Additionally, the 
items appeared to be good in terms of the item discrimination (correlation between the 
score on an item and the total test score of a student) as the mean item correlation for 
all 17 items was .33. The lowest correlation was not lower than .21; the threshold is .20 
(Haladyna, 1999). The number of questions answered correctly was used as a score in 
the analyses with a minimum score of 0 and a maximum score of 17.

Analyses

Data screening 

We checked our data for outliers and values that were above 1.5 times the 
interquartile range were removed. We also checked our data for missing values 
separately per condition and measurement occasion. For our predictor variables, we 
used the following procedure. First, we checked which variables had missing values. 
The variables: contingency (for 2 cases), students used to group work (for 3 cases), 
and knowledge teacher (for 2 cases) appeared to have missing values. These missing 
values were estimated by using the expectation-maximisation (EM) algorithm. The EM 
imputation method calculates values for the missing values while keeping the overall 
mean, variances and covariances in the dataset the same. 

For our dependent variables, we used the following procedure. For the knowledge 
assignment and multiple choice test, missing questions were coded as zero which 
meant that the answer was considered false (this was per case never more than 8 
percent). For the behaviour and appreciation of support questionnaires, the mean 
scores per measurement occasion and per subscale were computed only over the 
number of questions that was filled out. If the entire questionnaire was not filled out, 
no mean scores were computed. If a student missed all measurement occasions or if 
a student only made the engagement questionnaire or one of the knowledge tests on 
one single measurement occasion, he or she was removed from the data file (N=18) 
which made the total number of students 750 (445 in the scaffolding condition and 305 
in the nonscaffolding condition).

Effects of scaffolding
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Comparison of conditions

To check whether the schools, teachers, classes, groups and students in the two 
conditions were comparable with regard to common variables, we performed t-tests 
for independent samples using the following variables: type of school (prevocational 
education only or more types of education), years of experience teacher, gender 
teacher, the teachers’ knowledge of the subject-matter, the extent to which the class 
and the teacher were used to group work, the track of the class, class size, duration of 
the lessons, age students, and gender students. 

Teachers’ contingency (manipulation check)

To check the fidelity of our implementation, we checked whether the degree of 
contingency increased more in the scaffolding condition from the premeasurement to 
the postmeasurement compared to the nonscaffolding condition. For this check, we 
used a repeated measures ANOVA with condition as between variable, measurement 
occasion as within variable and contingency as dependent variable. The assumptions 
for repeated measures ANOVA were checked and no indications of violation were 
found. 

Effects of scaffolding

To test our hypotheses (students’ on-task behaviour, appreciation of support 
and task and achievement increased more in the scaffolding condition from the 
premeasurement to the postmeasurement than in the nonscaffolding condition), we 
used multilevel modelling. To facilitate the interpretation of the regression coefficients, 
the scores of all continuous variables were transformed into z-scores (mean of zero 
and standard deviation of 1). Measurement occasions (level 1) were treated as nested 
within students (level 2), students were nested within groups (level 3), groups were 
nested within teachers/classes (level 4) and teachers/classes were nested within 
schools (level 5). In comparing null models (with no predictor variables) with a variable 
number of levels for all dependent variables, we found that the school level (level 5) 
was not contributing significantly to the variance found and was therefore omitted as a 
level. 

Four-level models were fitted for all but one of the dependent variables separately 
(i.e., students’ scores on the on-task behaviour and appreciation questionnaire, the 
knowledge assignment, and on the multiple choice test). For students’ observed on-task 
behaviour, we used ordinary regression analyses because the levels of teacher/class 
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and group were not relevant as only one group per class was observed and the on-task 
behaviour of the group as a whole was coded. Therefore, only one level remained, 
i.e., the group level. The independent variables in the analyses were condition and 
measurement occasion and our predictor variables (teacher knowledge, track, and 
students used to group work) were included in all analyses. The model included a 
random intercept representing individual differences at baseline and coefficients 
representing increase (or decrease) from premeasurement and postmeasurement. If 
the coefficient was made random, this means that the increase of each student can 
differ. 

For each dependent variable, we compared four models: (1) intercept-only model 
were only the intercept was considered random, (2) teacher/class model in which both 
the intercept and the effect for different teachers/classes were considered random, (3) 
group model in which both the intercept and effect for different groups were considered 
random, and (4) the intercept, and effects for teachers/classes and groups were 
considered random. For all dependent variables, the fourth model gave the best fit 
according to chi-square tests. Therefore, we only reported results of this fourth model 
for all dependent variables. When convergence could not be reached, model 1 (only 
intercept random) was fitted. The assumptions for multilevel modelling were checked 
and no indications of violation were found. 

As an indication of effect size, we reported the partial squared eta for the 
manipulation check of contingency and the explained variance for hypotheses 1 to 3 
(squared correlation between the students’ true scores and the estimated scores using 
the best fitting model). 

RESULTS

Comparison of the Conditions

To make sure that the schools, classes/teachers, groups and students in the two 
conditions were comparable, we compared the conditions in terms of some general 
characteristics (Table 4). The conditions appeared to be comparable in terms of all 
characteristics as all t-test showed nonsignificant results. 

Effects of scaffolding
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Table 4
Comparison of Condition in terms of General Characteristics of the Schools, Classes, 
Teachers, Groups and Students 

Scaffolding condition Nonscaffolding condition
M SD N M SD N

Type of schoola 0.59 0.51 17 0.54 0.52 12
Years of experience teacher 9 8.38 17 12.3 11.75 13
Gender teacherb 0.29 0.47 17 0.38 0.51 13
Subject knowledge teacherc 13.86 1.87 14 14.58 1.17 12
Used to group workd 1.50 0.65 17 1.27 0.64 11
Track classe 1.82 0.95 17 1.85 0.38 13
Class size 26.76 6.70 17 24.00 3.96 13
Duration lessons (minutes) 54.12 10.49 17 50 7.90 13
Age students 13.7 0.65 434 13.7 0.64 296
Gender students b 0.52 0.50 445 0.46 0.50 305

*p <0.05, **p < 0.01
a0=school for prevocational education only, 1=school for more types of education
b0=man, 1=woman
cThe scores ranged from 0 to 17
dThe scores ranged from 0 (never) to 5 (always) 
e0=advanced vocational track, 1=combined track, 2=theoretical track, 3=theoretical track/senior general 
secondary education

Teachers’ Contingency (Manipulation Check)

All teachers participated in the meeting after the first lesson in which the project 
lessons were prepared. In addition, all teachers in the scaffolding condition participated 
in all training sessions. Furthermore, all teachers managed to finish the entire project in 
their classroom; i.e., all project lessons were taught. 

Before testing our hypotheses, we verified whether the degree of the teachers’ 
contingency increased more from premeasurement to postmeasurement in the 
scaffolding condition than in the nonscaffolding condition. The results of the repeated 
measures ANOVA showed that there was a significant interaction effect of condition 
and measurement occasion on teachers’ contingency (F(1,28) = 17.72, p = .00). 
The effect size can be considered large; partial eta squared was .39 (Cohen, 1992). 
Teachers’ degree of contingency increased more in the scaffolding condition from 
premeasurement to postmeasurement than in the nonscaffolding condition (Figure 1). 
The intervention, thus, had the intended effect.
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Figure 1. Average percentage contingency for the teachers of each condition compared 
over measurement occasions

Effects of Intervention on Students’ On-Task Behaviour (Hypothesis 1)

Our first hypothesis could not be supported for the effort students reported in 
reaction to the teacher support; the interaction effect was not significant (Table 5). The 
squared correlation between the true scores and the modelled scores on effort teacher 
support (as an indication of the effect size), was R2 = .02, which can be considered 
small (Cohen, 1992).

 Furthermore, our first hypothesis could not be supported for the observed degree 
of groups being on task; the interaction effect was not significant (Table 5). A main 
effect of condition was found; students in the nonscaffolding condition were observed 
to be more on task (over measurement occasions) than students in the scaffolding 
condition. The squared correlation between the true scores and the modelled scores 
on observed on-task behaviour (as an indication of the effect size), was R2 = .15, which 
can be considered medium to large (Cohen, 1992).

Our first hypothesis could also not be supported for the reported effort on task 
(Table 5). The squared correlation between the true scores and the modelled scores on 
effort task (as an indication of the effect size), was R2 = .03, which can be considered 
small (Cohen, 1992).

Effects of scaffolding
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Effects of Intervention on Students’ Appreciation of Support and Task (Hypothesis 2)

Our second hypothesis could not be supported for students’ reported appreciation 
of the teachers’ support; the interaction effect between condition and measurement 
occasion was not significant (Table 5). The squared correlation between the true scores 
and the modelled scores of appreciation teacher support (as an indication of the effect 
size), was R2 = .01, which can be considered small (Cohen, 1992).

Our second hypothesis could also not be supported for reported appreciation of 
the task; the interaction effect between condition and measurement occasion was not 
significant (Table 5). The squared correlation between the true scores and the modelled 
scores on appreciation task (as an indication of the effect size), was R2 = .03, which can 
be considered small (Cohen, 1992). 

Effects of Intervention on Students’ Achievement (Hypothesis 3)

Knowledge assignment

Our third hypothesis (Students’ achievement increases more in the scaffolding 
condition from the premeasurement to the postmeasurement than in the nonscaffolding 
condition) could not be supported for the knowledge assignment; the interaction effect 
between condition and measurement occasion was not significant (Table 6). Main 
effects were found for measurement occasion, and condition: These effects applied 
to all students from both conditions over both measurement occasions. Students 
scored better at the postmeasurement than at the premeasurement (main effect of 
measurement occasion), and students in the nonscaffolding condition scored overall 
higher than students in the scaffolding condition over measurement occasions (main 
effect of condition). The squared correlation between the true scores and the modelled 
scores of the knowledge assignment (as an indication of the effect size), was R2 = .11, 
which can be considered medium (Cohen, 1992).

Effects of scaffolding
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Table 6
Parameter Estimates for Multilevel Models of Students’ Achievement Indicators 
Predicted by Measurement Occasion, Condition, Used to Group Work, Knowledge 
Teacher, and Track

Knowledge assignment Multiple choice test
Coeff SE p Coeff SE p

Measurement occasion 0.63 0.16 0.00** 1.04 0.13 0.00**
Condition -0.27 0.10 0.02* -0.29 0.11 0.02*
Used to group worka 0.01 0.05 0.87 -0.07 0.06 0.25
Knowledge teacher -0.01 0.05 0.83 0.06 0.05 0.25
Track b 0.09 0.05 0.08 0.11 0.05 0.04*
Measurement  condition 0.03 0.21 0.87 0.02 0.17 0.91
N 704 711

*p <0.05, **p < 0.01
a0=never, 1=sometimes, 2=regularly, 3=often, 4=always
b0=advanced vocational track, 1=combined track, 2=theoretical track, 3=theoretical track/senior general 
secondary education

Multiple choice test

Our third hypothesis (Students’ achievement increases more in the scaffolding 
condition from the premeasurement to the postmeasurement than in the nonscaffolding 
condition) could not be supported for the multiple choice test; the interaction effect 
between condition and the measurement occasion was not significant (Table 6). The 
main effects for measurement occasion, condition and track appeared to be significant. 
In general, students scored better at the postmeasurement than at the premeasurement 
(main effect measurement occasion). Students in the nonscaffolding condition scored 
higher than students in the scaffolding condition (main effect of condition). Students 
from higher tracks appeared to score better than students of classes from lower 
levels (main effect of track). The squared correlation between the true scores and the 
modelled scores of the multiple choice test (as an indication of the effect size), was R2 

= .32, which can be considered large (Cohen, 1992).

Effects of Contingency 

Although the intervention appeared to have the intended effect (the teachers’ degree 
of contingency increased more in the scaffolding condition from premeasurement to 
postmeasurement than in the nonscaffolding condition), hardly any effects were found 
of the intervention on students’ on-task behaviour, appreciation of support and task, 
and achievement as we saw in the previous sections. To further explore the effects 
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of contingency on students, we performed the multilevel analyses again while adding 
contingency as a predictor variable. Below, we only reported on additional significant 
effects of either contingency alone or of condition  measurement occasion compared 
to the analyses above. 

Effects of scaffolding on students’ reported effort task 

When adding contingency as a predictor variable, the interaction effect between 
condition and measurement occasion appeared significant (in the previous analyses, 
this interaction effect approached significance). The direction of the effect was in an 
unexpected direction (Table 7 and Figure 2). The reported effort decreased in both 
conditions but the reported effort in the scaffolding condition decreased more than in 
the nonscaffolding condition.

Effects of contingency on students’ reported appreciation teacher support

For reported appreciation of teacher support a main effect of contingency was found 
(Table 7). Higher levels of contingency (over students, conditions and measurement 
occasions) were associated to higher appreciation of the teacher support. 

 
Effects of contingency on students’ scores on the knowledge assignment 

For the knowledge assignment, a main effect of contingency was found (Table 7). 
Higher levels of contingency (over students, conditions and measurement occasions) 
were associated to higher scores on the students’ knowledge assignments. 

Effects of scaffolding
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Table 7
Parameter Estimates for Multilevel Models of Students’ Reported Effort on Task, 
Appreciation Support, and Knowledge Assignment Scores Predicted by Measurement 
Occasion, Condition, Used to Group Work, Knowledge Teacher, Track, and Contingency

On-task behaviour 
Effort task

Appreciation support 
teacher

Knowledge 
assignment

Coeff SE p Coeff SE p Coeff SE p
Measurement 
occasion -0.20 0.11 0.07 -0.05 0.10 0.65  0.59 0.16 0.00**

Condition -0.04 0.21 0.84 -0.06 0.20 0.75 -0.33 0.09 0.00**
Used to group worka 0.03 0.10 0.77 -0.08 0.10 0.40 -0.02 0.04 0.71
Knowledge teacher 0.03 0.09 0.75 0.02 0.09 0.83 -0.05 0.04 0.20
Track b -0.04 0.09 0.70 -0.07 0.09 0.38  0.06 0.04 0.16
Contingency 0.12 0.07 0.97 0.15 0.04 0.04*  0.17 0.05 0.00**
Measurement  
condition -0.39 0.15 0.02* -0.26 0.15 0.88 -0.19 0.21 0.39

N 692 699 704

*p <0.05, **p < 0.01
a0=never, 1=sometimes, 2=regularly, 3=often, 4=always; 
b0=advanced vocational track, 1=combined track, 2=theoretical track, 3=theoretical track/senior general 
secondary education

Figure 2. Interaction effect of condition  measurement occasion on students reported 
effort on task.
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Exploring the Dynamics Between On-Task Behaviour and Achievement

Although students in the nonscaffolding condition scored higher on both 
measurement occasions on the knowledge assignment, the students in the scaffolding 
condition showed a greater increase in scores on the knowledge assignment and almost 
caught up with the students of the nonscaffolding condition in the postmeasurement. 
Because we saw a strong negative effect of the intervention on students’ on-task 
behaviour, we explored what would happen to the effect of condition × measurement on 
achievement when taking into account the students’ on-task behaviour. We presumed 
that it might have been the case that the negative effect of the intervention on students’ 
on-task behaviour suppressed the effect of the intervention on students’ achievement. 
We found, indeed, that when correcting for students’ reported on-task behaviour, 
the effect of scaffolding on the students’ scores on the knowledge assignment was 
significant (Coeff: .12; SE: .05, p=.03). In other words, when keeping the degree of 
reported on-task behaviour constant, a positive effect of scaffolding on students’ scores 
on the knowledge assignment was found. 

DISCUSSION

With the current study, we sought to contribute to our understanding of the 
effects of scaffolding on students’ on-task behaviour, appreciation of support and task, 
and achievement. We used the teachers’ degree of contingency as an indicator of 
scaffolding. This study is one of few studies on scaffolding with an experimental design 
that both promoted teacher behaviour and measured student outcomes. In addition, 
the experimental studies on the effects of scaffolding that have been performed before 
were mostly in one-to-one situations with a highly structured task and relatively few 
participants. The naturalistic classroom situation, the open-ended tasks used in this 
study and the large sample size make the ecological validity of this study high. With 
this study, we made three contributions to our understanding of scaffolding. First, 
we showed that we could effectively promote teachers’ contingency behaviour with 
the scaffolding intervention programme. Second, students appeared to appreciate 
contingent support. However, scaffolding had a negative effect on students’ effort 
on task. Third, scaffolding aimed at the subject-matter did not necessarily increase 
students’ achievement. Yet, when correcting for students’ on-task behaviour, we did 
find a positive effect of scaffolding on students’ achievement. These three contributions 
are elaborated below. 

First, the scaffolding intervention programme appeared to have had the intended 
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effect on the support behaviour of teachers when helping small groups of students: 
Teachers who participated in the scaffolding intervention programme increased their 
degree of contingency more than teachers who did not participate in this intervention 
programme. In previous research, this has not always been the case. In a study by 
Bliss, Askew and Macrae (1996) for example, teachers participated in a professional 
development programme on scaffolding. However, after participation, they still struggled 
to apply scaffolding in their classrooms. 

Second, we shed light on how scaffolding in a classroom setting affected on-task 
behaviour: it decreased over the time of the project. This effect is congruent with what 
is found in other studies (e.g., Gottfried et al., 2001; Stoel et al., 2001). However, the 
finding that students’ on-task behaviour decreased more in the scaffolding condition 
than in the nonscaffolding condition was not expected. Scaffolding thus had a negative 
impact on the degree to which students have worked effortful on the task. This finding 
was not in line with previous findings (e.g., Chiu, 2004). In Chiu’s study, the group’s 
time on task increased mainly when teachers evaluated or diagnosed the students’ 
understanding first. 

An explanation for our unexpected finding could be that, because scaffolding is 
time-consuming, the teacher spent more time with each group, when scaffolding. This 
meant the other students sometimes had to wait for help which could have resulted in 
more off-task behaviour. So a larger decrease in on-task behaviour in the scaffolding 
condition compared to the nonscaffolding condition might not be a direct result (i.e., 
scaffolding caused off-task behaviour), but merely an indirect effect (i.e., scaffolding 
takes long so less groups can be helped and this caused off-task behaviour). In addition, 
the scaffolding intervention was implemented without explanation to the students; the 
students thus did not know why the teacher (in the scaffolding condition) was helping 
them differently than that they were used to. Receiving contingent support means that 
the teacher adapts the support to the students’ understanding. To be able to adapt 
the support, teachers need to use diagnostic strategies to find out more about the 
students’ understanding. Thus, instead of giving support right away, the teacher first 
asked the students to elaborate more on their own knowledge and thinking. This kind 
of teacher behaviour appears to be rare: this showed both in our premeasurement 
where the teachers were less contingent as well as in previous research (Elbers et al., 
2008; Lockhorst, Wubbels & van Oers, 2010; Van de Pol et al., 2011) where particularly 
diagnostic strategies were used to a small extent. This change in teacher behaviour – 
without knowing why – might have resulted in an insecure situation for the students. 
The students might have asked themselves why the teacher suddenly did not help 
them anymore right away and this realisation might have caused frustration and off-
task behaviour. Students might find it more convenient when they are supported right 



227

away, especially when they are used to this style of receiving support. 
We also deepened our understanding of the effects of scaffolding on students’ 

appreciation of support in an authentic classroom setting. Despite the negative effect 
of scaffolding on students’ on-task behaviour, contingency appeared to positively affect 
students’ appreciation of support. These findings are consistent with previous studies 
(Mattanah et al., 2005; Pratt & Savoy-Levine, 1998). Children not only appeared to 
appreciate scaffolding from their parents or in one-to-one situations, but also in 
classroom situations. 

Third, we hypothesised that scaffolding would have a positive effect on students’ 
achievement. This hypothesis could not be confirmed. However, we know that on-task 
behaviour and achievement are closely linked (Skinner et al., 2008) and we therefore 
investigated the dynamics between on-task behaviour and achievement. This analysis 
showed that when keeping the students’ on-task behaviour constant, scaffolding did 
have a positive effect on students’ achievement. Other studies showed similar but 
direct effects (Chi, et al., 2001; Mattanah et al., 2005.; Murphy & Messer, 2000; Pino-
Pasternak, et al., 2010; Pratt, et al., 1992; Pratt & Savoy-Levine, 1998; Stright et al., 
2001; Wood & Middleton, 1975). However, few of these studies had an experimental 
design and those that had an experimental design (i.e., Murphy & Messer, 2000; Pratt 
& Savoy-Levine, 1998) were performed in a one-to-one context with highly structured 
tasks. With the current study, we found an indication that scaffolding can have positive 
effects on students’ achievement in classroom situations with open-ended task, 
however, only when on-task behaviour is taken into account. We thus cannot conclude 
that in our study, a positive effect of scaffolding on students’ achievement was found. 
However, our findings do indicate that there is a potential but that the contextual factors 
and students’ on-task behaviour should be improved.

A limitation of this study is that we measured students’ achievement, on-task 
behaviour and appreciation of support directly after the project was finished. Howe, 
McWilliam, and Cross (2005) for example reported on a delayed effect of group work on 
students’ achievement. They argue that peer collaboration can prime students to make 
good use of subsequent input. However, in their study they focused on the situation in 
which students were being helped in a more procedural way: how to collaborate and 
how to perform the task. In our study, we focused on teacher support that was on the 
subject-matter. Still, delayed effects of this type of support are a possibility and can be 
subject of future research. 

Furthermore, the intervention can be considered relatively short; about 8 weeks 
whereas for example Slavin (2008) advised interventions to be at least 12 weeks. Both 
teachers and students might need more time to adjust to the changes in interaction 
patterns. However, in our study, the intervention did have a strong effect on the 
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teachers’ degree of contingency. Future research could investigate whether conducting 
scaffolding for a longer time span has different effects on students’ behaviour, 
appreciation and achievement.

Implications and Future Research

The current study has several practical and scientific implications. First, the 
scaffolding intervention seemed to have promoted teachers’ degree of contingent 
support; this intervention could thus facilitate future scaffolding research. Although 
scaffolding appeals to teachers’ imagination (Mercer & Littleton, 2007; Saban et al., 
2007), it is not something most teachers naturally do. Therefore, promoting teachers’ 
scaffolding behaviour is necessary in order to study it. 

Second, although students appeared to appreciate scaffolding, their on-task 
behaviour was not stimulated by this approach. Scaffolding takes more time than more 
typical support (i.e., giving support right away) mainly because students’ knowledge 
needs to be diagnosed. Studying the effects of scaffolding in more controlled settings 
is important, but implementation in practice resulted in important issues that need to be 
addressed in practice. To increase efficiency students could for example be stimulated 
to, before they ask the teacher for help, first think about their own understanding. What 
is it they do not understand and what do they already know about the topic? When 
students are better able to reflect on their own understanding, they might be able to 
explain their understanding better to the teacher so less time needs to be spent on the 
diagnostic phase. Implementing scaffolding appeared to result in a complex situation of 
both giving scaffolding support (which costs time) as well as keeping good order in the 
classroom at the same time. Scaffolding might thus only be working well if implemented 
in classrooms where the teacher and the students are used to working independently.

Third, the scaffolding intervention programme is not only useful for future 
scaffolding research, but can also be useful for teacher education or professional 
development programmes. The intervention programme provides a step by step model 
on how to learn scaffolding, i.e., the model of contingent teaching. This model consists 
of diagnosing, checking the diagnosis, intervention strategies, and checking the 
students’ understanding and provides teachers with a useful tool to learn scaffolding. 
Especially the realisation of the rareness of diagnostic strategies in most teachers’ 
practice is valuable as using diagnostic strategies is the key to scaffolding. However, 
when teaching scaffolding, attention should also be paid to the broader classroom 
context. Students who are not being scaffolded should be able to work independently 
until they can be helped.
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Conclusion

In summary, this study has important implications, both with regard to theory and 
practice. The current large-scaled classroom study revealed some important theoretical 
and practical issues. Scaffolding can be promoted effectively in teachers. Furthermore, 
scaffolding is appreciated by students and it can be effective in promoting student 
achievement. However, future research should investigate how scaffolding can be 
effectively and efficiently implemented in classroom settings. 




