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CHAPTER 5

PROMOTING SCAFFOLDING IN SMALL-GROUP WORK: 
A CONTINGENCY PERSPECTIVE9

Abstract
Given the scarcity of scaffolding in classrooms, we developed a professional 
development programme (PDP) focusing on scaffolding. The PDP was based on a 
model of contingent teaching consisting of three steps: diagnostic strategies, checking 
the diagnosis and intervention strategies. The development of four social studies 
teachers’ scaffolding knowledge, use of scaffolding in practice and reflections on 
practice were analysed. Insights regarding openness, students’ understanding, and 
co-construction – that occurred while reflecting with the model of contingent teaching – 
appeared to foster teachers’ scaffolding development. A fourth step, checking students’ 
learning, is suggested as an additional step in contingent teaching.

9 This chapter is based on: 
Van de Pol, J., Volman, M., & Beishuizen, J. (2012). Promoting teacher scaffolding in small-
group work: A contingency perspective. Teaching and Teacher Education, 28, 193-205.
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INTRODUCTION 

Scaffolding is a metaphor used to describe tailored and temporary support that 
teachers can offer students to help them perform a task that they would otherwise not 
be able to perform (Wood, Bruner, & Ross, 1976). Teachers mention scaffolding as a 
useful metaphor for the facilitation of student learning, as it appeals to the imagination 
(Mercer & Littleton, 2007; Saban, Kocbeker, & Saban, 2007). In addition, scaffolding is 
considered important for learning (Palincsar, 1998). 

Although scaffolding has been studied extensively in the last decades, it has often 
unjustly been used as a synonym for support (as argued by Stone, 1998a; Van de 
Pol, Volman, & Beishuizen 2011). When a stricter definition was applied, scaffolding 
was found to be rarer in classroom practice (Myhill & Warren, 2005; Oh, 2005; Van 
de Pol et al., 2011). For scaffolding to occur, teachers must first assess students’ 
existing understanding before providing support. In previous research, this diagnosis 
of students’ existing understanding was found to be particularly difficult for teachers. 
Most teachers provided immediate support and did not ascertain the students’ existing 
understanding (Elbers, Hajer, Jonkers, Koole, & Prenger, 2008; Lockhorst, Wubbels, & 
van Oers, 2010; Van de Pol et al., 2011). 

To study the effectiveness of scaffolding, scaffolding has to be evident. Teachers 
need support in using this complex teaching strategy. Surprisingly little research has 
focused on the promotion of scaffolding from a contingency perspective. The main 
objective of this study is to explore whether and how teachers can learn to scaffold. 
We developed a professional development programme (PDP) to improve scaffolding 
based on a model of contingent teaching with an emphasis on diagnostic strategies. 

In this exploratory study, we sought to answer the following research question: 
How can teachers’ scaffolding be promoted through a PDP based on the model of 
contingent teaching? The following subquestions were formulated: 

1. How does teachers’ scaffolding knowledge develop as a result of participation in 
the PDP? 

2. How does teachers’ scaffolding practice develop as a result of participation in the 
PDP? 

3. How can the changes in teachers’ scaffolding knowledge and practice be explained 
by the PDP? 

In other words, we explored (a) whether the teachers’ scaffolding knowledge and 
practice changed; (b) how the teachers’ scaffolding knowledge and practice changed; 
and (c) why their scaffolding knowledge and practice changed and what the role of the 

Promoting scaffolding in small-group work: A contingency perspective
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PDP, and especially the model of contingent teaching, was in the teachers’ learning 
process. The current study is a qualitative study consisting of two phases. In Phase 1, 
we focused on changes in teachers’ knowledge and practice (subquestions 1 and 2). In 
Phase 2, we focused on how to explain the changes found in Phase 1 (subquestion 3). 

Scaffolding 

The concept of scaffolding was coined by Wood et al. (1976) and is closely linked 
to Vygotsky’s sociocultural theory (Cazden, 1979; Stone, 1998a). In the Vygotskian 
(1978) theory, learning is seen as a social activity in which interaction and language 
play a central role. Learning occurs within the so-called Zone of Proximal Development 
(ZPD). The ZPD refers to the difference between what a student can do independently 
and what he/she can do with the help of a more knowledgeable other. Scaffolding is 
the provision of support that is within the student’s ZPD (Roehler & Cantlon, 1997). 
Because the support given in the scaffolding process is within a student’s ZPD and 
is thus responsive to the student’s existing understanding, scaffolding may promote 
students’ engagement and achievement. 

Scaffolding has been applied in a number of ways since its introduction, including 
in computer contexts (Azevedo & Hadwin, 2005), with learning artefacts as scaffolds 
(McNeill, Lizotte, Krajcik, & Marx, 2006), and in distributed scaffolding (Tabak, 2004). 
However, few studies explored how teachers scaffold (from a contingency perspective) 
and what assistance they need to learn how to scaffold. In this study, we focused on 
the promotion of scaffolding during face-to-face interactions. 

In a review of research on teachers’ face-to-face scaffolding, three key 
characteristics of scaffolding were identified: (a) contingency, (b) fading, and (c) transfer 
of responsibility (Van de Pol, Volman, & Beishuizen, 2010). Contingency, introduced by 
Wood, Wood, and Middleton (1978), refers to support that is responsive to a student’s 
existing understanding. Via fading, i.e., decreasing support, 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 viewed as a necessary condition for scaffolding. Wood et al.’s study 
of contingency focused on the degree of control that was exercised with support. They 
labelled support as contingent when the degree of control was increased in response to 
students’ failure or decreased in response to students’ success. This operationalisation 
of scaffolding shows that a teacher’s action, or more specifically, his or her degree 
of control, does not determine whether contingent teaching or scaffolding occurs. 
Rather, it is the tailored adaptation to students’ existing understanding that determines 
contingency and, therefore, whether support can be labelled scaffolding. Because it is 
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an indispensable characteristic of scaffolding, we focused on contingency in this study. 
To operationalise this concept, we adopted a model of contingent teaching (Figure 1) in 
which contingent teaching was represented as discrete steps (Van de Pol et al., 2010, 
who drew upon Ruiz-Primo & Furtak, 2007). 

Figure 1. Model of contingent teaching

This model was originally developed within the tradition of formative assessment 
(Bennett, 2011; Black & Wiliam, 1998). Although the concepts of scaffolding and 
formative assessment are closely related (Shepard, 2005), they are not well integrated. 
In both scaffolding and formative assessment, a teacher needs to be aware of and 
responsive to learners’ existing understanding. The current study integrates these 
two concepts by adopting this model of contingent teaching and may contribute to our 
knowledge of both strands. 

The steps of the contingent teaching model are identified in Excerpt 1. In the 
lesson from which this excerpt stems, students worked on the assignment Which Word 
Out (Leat, 1998). In this assignment, students determined their understanding of the 
concepts presented, chose a series of three similar concepts, left one concept out and 
provided a reason for their decision. 

Excerpt 1
1 Teacher Have you checked that? (all the concepts) [step 1: diagnostic strategy]
2 Student 5 Yes
3 Student 3 Yes
4 Teacher So you get all the concepts? [step 1: diagnostic strategy] 
5 Student 3 Eh, yes, almost
6 Teacher Student 2, what is internal market? [step 1: diagnostic strategy]
7 Student 2 Not by heart
8 Teacher Well, you don’t have to, but what comes to your mind? [step 1: diagnostic strategy] 
9 Student 2 Well, the market

Student’s 
response

3. Intervention 
strategies

Student’s 
response

1. Diagnostic 
strategies

Student’s 
response

2. Checking the 
diagnosis
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10 Teacher Trade? [step 2: checking the diagnosis] 
11 Student 2 Goods
12 Teacher And then, are they standing somewhere, sitting, hanging? What happens to them? 

[step 3: intervention strategya] 
13 Student 3 International
14 Student 5 (reads from the book) Free traffic of people, goods and services.
15 Teacher The beginning was very good and I think, because you said it starts with people, 

goods and services and then? Then I don’t understand anymore 
[step 3: intervention strategy]

16 Student 6 That they can cross the borders freely
17 Teacher O, well, what did student 6 say? 
18 Student 3 I don’t know
19 Teacher Well, again, because it was interesting (Addresses student 6) 

[step 3: intervention strategy]
20 Student 6 That they can cross the border freely. No customs, no toll and everything
21 Teacher Is that a good second sentence, student 2? That they can cross the border freely? 

[step 3: intervention strategy]
22 Student 2 Yes
23 Teacher Do you agree? (Addresses student 2) [step 3: intervention strategy]
24 Student 2 Yes (laughs)
25 Teacher Well, then we made a whole sentence so the thing with goods, tell me, what is the 

sentence? (Addresses student 2) [checking students’ learningb]
26 Student 2 Eh, free trade, people
27 Student 5 Goods
28 Student 2 Stuff, also across the border
29 Teacher Also across the border, did he say that? What did he say? Student 6 again 

[step3: intervention strategy]

30 Student 6 Free to cross the border
31 Teacher Ok, free to cross the border. And what does student 6 mean by that student 4? 

[checking students’ learning]
32 Student 4 That you don’t have to pay and stuff
33 Teacher That you don’t have to pay and? [checking students’ learning]
34 Student 3 To wait at the customs, you don’t have to line up
35 Teacher Great. Student 2 one more time [checking students’ learning]
36 Student 2 Rules
37 Teacher Yes, that there are less rules to cross the customs is a good idea, if I may 

[step 3: intervention strategy]
38 Student 6 But then they are totally
39 Teacher But now the whole sentence [checking students’ learning]
40 Student 2 Free trade of people, goods and services free across the border
41 Teacher Ok, and in what area? (Addresses student 2) [step 3: intervention strategy]
42 Student 5 EU
43 Student 2 EU?
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44 Teacher Yes, if you agree then you can repeat what he said. Well, I feel you master this 
concept. Could you now make a series with it? Or was that not your plan?

45 Student 3 We had two other series
46 Teacher Ok, do you continue now with the assignment?
47 Student 3 Yes
48 Student 5 Yes
49 Teacher Ok and if there are any concepts you don’t get, try to make it clear first because 

otherwise it’s hard to use them, ok?

aAlthough step 3 was not a focus in this study, turns that could be intervention strategies, such as feedback, 
steering questions, and providing information, are indicated to clarify the difference between step 1 (diagnostic 
strategies) and step 3 (intervention strategies).
bThis step, checking students’ learning, was added to the model later. See the Results section.

According to the model of contingent teaching, the teacher should first determine 
the students’ existing understanding using diagnostic strategies (Tharp & Gallimore, 
1988). In Excerpt 1, the teacher asked diagnostic questions to discover what the 
students already knew about the concept of internal markets (lines 1, 4, 6, & 8). 
Based on the students’ responses (Figure 1), the teacher can act contingently. Once 
teachers have an impression of the students’ existing understanding, this impression 
or diagnosis should be checked. This checking is mainly achieved through questions, 
which creates common understanding. In line 9, the student mentioned the market 
but, as this word has several meanings, the teacher checked whether the student 
meant trade (line 10). Taken together, steps 1 and 2 constitute the diagnostic phase 
of contingent teaching. Thereafter, the actual support or intervention strategies can be 
applied through questions, hints, or explanations, as well as other strategies (e.g., line 
12, 15, and 19). It is not always necessary for a whole cycle to be completed in one 
round. For example, if a teacher’s diagnosis was wrong, the teacher might return to 
step 1, which includes diagnostic strategies. 

The contingency of a teacher’s instruction depends on the adaption of support. In 
Excerpt 1, gathering information on the students’ existing understanding of the concept 
of internal market enabled the teacher to tailor his support. 

Scaffolding and Small-Group Work 

The teacher’s role in supporting small groups received relatively little attention 
(Webb, 2009; Webb, Nemer, & Ing, 2006). Mercer and his colleagues (Mercer & Littleton, 
2007; Mercer, Wegerif, & Dawes, 1999) focused on the scaffolding of exploratory talk 
in small groups. These researchers have shown that scaffolding this type of talk had 
positive effects on students’ group and individual performances. Jadallah et al. (2011) 
also focused on the teacher’s role in small-group work and found a positive effect 

Promoting scaffolding in small-group work: A contingency perspective
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of particular teacher strategies (e.g., prompting for the use of evidence, challenging) 
on student performance. None of these studies, however, focused on teachers’ 
contingency. 

The importance of contingency in supporting small-group work is emphasised in 
some of the literature. “Whether teachers first try to ascertain student thinking and the 
strategies they are using and then base their help on what they learn about students’ 
strategies and thinking” (Webb, 2009, p. 17) has been found to be more important than 
the actual type of support provided (e.g., content- versus process-oriented support). 
Chiu (2004) found that evaluating students’ existing understanding before giving support 
was the key factor in how effective support was with regard to small-group work. Such 
an evaluation might facilitate contingency as it provides teachers with information on the 
students’ understanding. In accordance with this contingency perspective emphasised 
in recent small-group literature, we considered the diagnostic aspect of scaffolding to 
be of critical importance. Therefore, we focused on the diagnostic phase of scaffolding, 
as well as the more general concept of scaffolding. 

Promoting Scaffolding: Previous Research 

Bliss, Askew, and Macrae (1996) conducted one of a few studies that focused on 
promoting scaffolding. The authors worked with five primary school teachers who taught 
design and technology, mathematics or science (grades 5 and 6). First, the authors 
identified the scaffolding strategies used by the teachers by watching videotapes of the 
teachers instructing. Next, the teachers tried to implement more of these scaffolding 
strategies. The teachers appeared to become more confident when discussing their 
scaffolding after the programme. Actual implementation of scaffolding proved to be 
more problematic than expected, possibly due the teachers’ lack of confidence in 
teaching the particular subject matter. 

In contrast, Seymour and Osana (2003) found that teachers could implement 
Reciprocal Teaching, which includes scaffolding, to a small extent in classroom practice 
following participation in a PDP. Interestingly, the teachers still had misconceptions 
regarding the concept of scaffolding. Seymour and Osana recommended that the 
design of a scaffolding PDP should include activities relating knowledge to practice via 
videotaping teachers instructing and discussing aspects for the teachers to develop. 

Supporting Teachers’ Learning of Scaffolding 

When designing the scaffolding PDP, we accounted for factors that appeared to 
be vital according to PDP effectiveness research in general and studies that promoted 
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scaffolding in particular. According to recent reviews (Darling-Hammond & Bransford, 
2005; Loucks-Horsley & Matsumoto, 1999; Timperley, 2007; Van Veen, Zwart, & 
Meirink, 2012), several factors may enhance the effectiveness of teachers’ professional 
development: (a) content, (b) processes of teacher learning, and (c) strategies and 
structures (cf. Guskey & Sparks, 1996, for this model). With regard to content, a focus 
on the actual subject matter of the lessons appeared to be crucial. Regarding teacher 
learning, teachers’ learning experiences are most effective when they are (a) learner 
centred (i.e., focused on and connected to teachers’ prior knowledge), (b) knowledge 
centred (i.e., teachers need to have opportunities to develop well-organised bodies 
of knowledge using a central conceptual framework), (c) assessment centred (i.e., 
opportunities for reflection, feedback, and revision), and (d) community centred (i.e., 
allow collaboration with colleagues). With regard to strategies and structures, the 
following characteristics appeared to be effective: (a) immersion (i.e., engaging with 
the learning materials), (b) integration of knowledge and practice, (c) collaborative 
work with external parties (e.g., researchers), and (d) the use of different methods 
(e.g., workshops, coaching) (Darling-Hammond & Bransford, 2005; Loucks-Horsley & 
Matsumoto, 1999; Timperley, 2007). 

Videotaping of and reflection upon teachers’ own practice was a vital part of 
the current PDP because video can capture the complexity of classroom events, be 
watched several times, and enhance reflection and analyses that would not be possible 
during teaching (Borko, Jacobs, Eiteljorg, & Pittman, 2008; Brophy, 2004; Sherin & 
Han, 2004; Van Es & Sherin, 2010). Watching and reflecting upon one’s own teaching 
can be effective (Seidel, Stürmer, Blomberg, Kobarg, & Schwindt, 2011). However, 
merely watching videotapes of one’s lessons does not necessarily result in learning. 
Teachers appeared to struggle with identifying what was important in the videos and 
what thus needed further elaboration (Borko et al., 2008; Santagata, 2009; Santagata 
& Angelici, 2010; Zhang, Lundeberg, Koehler, & Eberhardt, 2011). The learning-to-
notice framework (Jacobs, Lamb, & Phillip, 2010; Mason, 2002; Van Es & Sherin, 
2002) is especially useful in this regard. The skill of noticing consists of identifying 
what is important, reasoning about the situation (while using contextual information), 
and making connections to broader principles (Van Es & Sherin, 2008). The model 
of contingent teaching and the concept of scaffolding provided a focus for noticing. 
Active learning and reflecting, with the model of contingent teaching and the concept 
of scaffolding serving as a framework, may help teachers to develop their knowledge 
and practice. 

Promoting scaffolding in small-group work: A contingency perspective
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The Present Study 

In the current exploratory study, we examined the impact of a scaffolding PDP on 
teachers’ learning. Given that few studies have focused on promoting scaffolding using 
the contingency perspective, we implemented the PDP within a small-scale setting 
and focused on effects at the teacher level. We used both quantitative and qualitative 
measures, but the study is qualitative in nature, given that the focus is on describing 
and characterising the teachers’ learning process. Exploratory studies of this type are 
important to understand the possibilities for supporting teacher learning before initiating 
a large-scale implementation (Borko, Jacobs, & Koellner, 2010). 

We sought to contribute to the scaffolding knowledge base by exploring the use 
of the model of contingent teaching for learning how to scaffold. The participating 
teachers taught social studies in grade 9 of prevocational education. During social 
studies classes, teachers spend a lot of their time helping students master concepts 
(e.g., democracy or dictatorship). Therefore, we focused on the teachers’ scaffolding of 
cognitive processes, rather than on affect or metacognition.

METHOD

Participants 

Four teachers from two Dutch innovative10 prevocational schools participated 
voluntarily in this study: Lindy and Tom from school A and Marc and Ludo from school B. 
The teachers taught social studies in prevocational secondary education (age students: 
12-15). All students were pursuing the theoretical level of prevocational education (i.e., 
the highest level for this type of education). Lindy and Tom had six and two years of 
teaching experience, respectively. Marc and Ludo had four and two years of teaching 
experience, respectively. Marc’s class consisted of 28 students, Ludo’s class of 29 
students, Lindy’s class of 22 students and Tom’s class of 23 students. Lessons lasted 
45 min at school A and 50 min at school B. 

10 There are three types of innovative schools in the Netherlands (Monitor Onderbouw, 2006). 
The Scenario 2 schools are the least innovative in that the curriculum is organized in terms of 
separate subjects; however, students complete projects that integrate several subjects, as well. 
Scenario 3 schools have integrated subjects; for example, Geography, History, and Economics 
are within a single Social Studies subject area. Self-regulated student learning and cooperative 
learning are important in this type of school. Scenario 4 schools are the most innovative in 
that they do not include subjects as a starting point for student learning; rather, they use 
competencies. All of the schools in the present study were Scenario 3 schools.
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Professional Development Programme

The authors designed the PDP together with the teachers and teacher educators 
and the first author was present for all of the sessions. In Term 1, the first author 
videotaped one lesson per teacher before the teachers knew the exact content of the 
study (preobservation, Table 1). Teachers were told that we were studying their teaching 
strategies. Next, the first author held two theoretical sessions, each lasting 60 min, with 
all of the teachers per school in which they discussed the theory of scaffolding.

The teachers watched and analysed video samples of each teacher’s practice 
and performed exercises that were focused on distinguishing the steps of contingent 
teaching. Following this session, the first author videotaped five lessons per teacher 
in which the teachers practiced the steps of contingent teaching during Term 1. Each 
lesson was followed by an individual reflection session of 45 minutes. Finally, the first 
author held a session with the teachers of one school lasting approximately 60 min in 
which the teachers completed a writing assignment, and their progress and opinions 
were discussed11

In Term 2, after a follow-up observation session (B2), the first author held a session 
lasting 60 min in which she discussed the theory of scaffolding again (to monitor and 
stimulate further development of the teachers’ understanding). The teachers performed 
exercises (similar to the exercises in Term 1, but with new footage). Following this 
session, the first author videotaped four lessons per teacher, and each teacher 
completed individual reflection sessions that had a strong focus on scaffolding and 
on the steps of contingent teaching. Finally, the first author held a session lasting 
approximately 60 min with the teachers of each school in which they completed writing 
assignments, and their progress and opinions were discussed. 

During the observed lessons, the teachers focused cumulatively on the steps 
of contingent teaching (e.g., first only step 1, then steps 1 and 2). In the reflection 
sessions, four video fragments were discussed. The teacher and the first author each 
selected two fragments: (a) a fragment in which the teacher succeeded in performing 
the focus step(s), and (b) a fragment in which the teacher did not succeed in performing 
the focus step(s). Following this, concrete points for improvement were formulated with 
regard to the focus step(s). 

During the PDP, the teachers at school A taught projects regarding the European 

11 During the sessions at the end of Terms 1 and 2 (K1 and K3, respectively), the teachers 
completed a form that contained questions about what they had learned, how the programme 
could be improved in a practical sense (i.e., with regard to its efficiency and effectiveness), and 
how useful they thought the model of contingent teaching was. Because these questions were 
not the focus of the current article, we do not report further on these sessions, except for the 
writing assignment that was also completed at the beginning of these sessions.

Promoting scaffolding in small-group work: A contingency perspective
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Union (EU), the Olympic Games (Term 1), the grown-up life, and the Second World 
War (Term 2). The teachers at school B taught projects on disasters (Term 1) and the 
EU (Term 2). 

Factors that enhance the effectiveness of PDPs were implemented when possible. 
During the reflection sessions, scaffolding and the steps of contingent teaching were 
discussed in the context of the lesson content (focus on content). The PDP was learner 
centred in that we focused on and connected to the teachers’ prior knowledge by 
assessing their knowledge repeatedly using writing assignments. The PDP focused on 
a clear conceptual framework (knowledge centred) with reflection and feedback as key 
activities (assessment centred). Integration of knowledge and practice was realised by 
having teachers complete theoretical sessions and implement the lessons in practice, 
followed by reflection. Collaborative work with the first author occurred in the theoretical 
and reflection sessions. Finally, the teachers engaged in different activities (vehicles), 
such as writing assignments, reflection and theoretical sessions.

Phase 1 - Measuring Changes in Teachers’ Knowledge and Use of Scaffolding 

Measuring teachers’ scaffolding knowledge 

Teachers’ scaffolding knowledge was measured with a knowledge assignment. 
This assignment consisted of the following two parts: (a) making a concept map, 
which meant recording everything that came to mind with regard to the concepts of 
scaffolding, diagnostic strategies and checking the diagnosis (Ruiz-Primo, Schultz, 
Li, & Shavelson, 2001); and (b) creating definitions for the concepts in their own 
words. Using concept maps to measure teacher knowledge is known to be a valid 
and reliable method (Rice, Ryan, & Samson, 1998). 

To score the assignments, we developed a criterion map for scaffolding, 
diagnostic strategies, and checking the diagnosis (Appendix I). We used the theoretical 
background discussed previously to decide which elements to include in the criterion 
maps. Because diagnostic strategies and checking the diagnosis were important, we 
restricted ourselves to measuring knowledge of these steps in addition to scaffolding. 
Every element that occurred in a teacher’s writing assignment regarding scaffolding 
yielded a score of 1 when that item also occurred in the criterion map. The total 
score ranged from 0 to 7 and was converted into a percentage. The scores for the 
diagnostic strategy and for checking the diagnosis concepts were dichotomous 
because they were either right or wrong. Two coded examples (for scaffolding and 
diagnostic strategies, respectively) are included in Appendices J and K. A Cohen’s 
Kappa (Cohen, 1960) of .82 was found after 60% of the writing assignments were 
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coded by two coders, which suggests that that interrater reliability was almost perfect 
(Landis & Koch, 1977). 

In addition to measuring the teachers’ knowledge development quantitatively, we 
also explored how the content of the teachers’ writing assignments developed over 
time using qualitative cross-case analysis (Miles & Huberman, 1994). Cross-case 
analysis deepens the understanding of how cases (teachers) are similar or different. 
For this analysis, we produced a time-ordered metamatrix for each variable in which 
we gathered each teacher’s concepts and definitions for that variable in a matrix, 
with each row representing a teacher and each column representing a measurement 
occasion. Next, we examined the content of each teacher’s writing assignments with 
respect to one of the three concepts over all of the measurement occasions to look 
for patterns. When we discovered a pattern in one teacher’s utterances, we checked 
whether a similar pattern was apparent in the statements of the other teachers. 

Measuring teachers’ scaffolding in practice 

For the analyses of the teachers’ behaviour, we used 125 interaction fragments 
consisting of 1274 teacher turns. An interaction fragment consisted of an interaction 
between a teacher and a small group of students who were discussing a subject 
(see Excerpt 1 for an example). The mean duration of an interaction fragment was 
1.32 min, and the 125 interaction fragments lasted 200.8 min in total. First, we coded 
each teacher turn with regard to the steps of contingent teaching (see Excerpt 1 
for example).We coded a turn as a diagnostic strategy when the teacher used it “to 
discover the level of the student’s ability to perform without assistance” (Tharp & 
Gallimore, 1988, p. 59). We coded a turn as checking the diagnosis when a teacher 
verified whether he/she understood the student correctly. We coded a turn as an 
intervention strategy when it contained a strategy used to support the student. In 
Term 2, the following extra step was added to the PDP: checking students’ learning 
(step 4). A turn was coded as step 4 when the teacher checked whether the student 
understood a concept on which he or she had just received help. A Cohen’s Kappa 
(Cohen, 1960) between .70 and .90 was found after 10% of the data was coded by 
two observers, which suggests that interrater reliability for the steps of contingent 
teaching was substantial to almost perfect (Landis & Koch, 1977).

Contingency was measured by coding whole interaction fragments. First, 
interaction fragments were selected. Second, we transcribed all of the interaction 
fragments. In total, 11 lessons per teacher were videotaped (Table 1). 

However, we only used each teacher’s first (B0 and B2) and last lessons (B1 and 
B3) per term for analyses. Third, we coded the overall contingency of the teachers’ 



137

behaviour in each interaction fragment. We considered an interaction fragment as 
contingent when we judged the teacher to support the students with exactly that, 
which was not grasped by the students. An implicit prerequisite for contingency was 
that information about the students’ existing understanding must have been explicitly 
gathered by the teacher if not spontaneously offered by the student(s). We developed 
these criteria prior to coding based on the theoretical notions of scaffolding and 
contingent teaching. An example of a contingent interaction fragment can be found in 
Excerpt 1, and an example of a noncontingent interaction fragment can be found in 
Excerpt 3. Explanations for (non)contingency are provided following the excerpts. A 
Cohen’s Kappa (Cohen, 1960) of .88 was found after having 10% of the data coded by 
two coders, which suggests that that interrater reliability was almost perfect (Landis 
& Koch, 1977). 

To analyse how the teachers’ development of scaffolding could be characterised, 
we used cross-case analysis (Miles & Huberman, 1994), similar to how we examined 
the teachers’ knowledge. 

Phase 2 - Measuring Insights and Explanations of the Teachers’ Development of 
Scaffolding Knowledge and Use of Scaffolding 

In Phase 2, we explored how the changes in teachers’ scaffolding knowledge and 
practice could be explained by analysing the reflection sessions. We transcribed all of 
the reflection sessions (36 sessions of 45 min each) and then performed a within-case 
analysis (Miles & Huberman, 1994). First, we examined each teacher’s transcripts 
and highlighted their insights. These insights were issues that the teachers noticed 
or realised when discussing their practice while focusing on diagnostic strategies, 
checking the diagnosis, or scaffolding. We registered whether the insight related to 
diagnostic strategies, checking the diagnosis or scaffolding using the definitions of 
these concepts, as described in previously. An insight could consist of one teacher 
utterance or a series of utterances on one theme. 

Second, for each term and teacher, we gathered all of the key insights into 
a table with rows representing diagnostic strategies, checking the diagnosis, and 
scaffolding and columns representing measurement occasions. Next, we integrated 
the results from Phase 1 (regarding teachers’ knowledge and practice) with the data 
from Phase 2 (regarding teachers’ insights during reflections). The teachers’ insights 
during the reflection sessions were examined to determine if they explained the 
changes in teachers’ knowledge and practice that were observed when performing 
the qualitative and quantitative analyses in Phase 1. For example, if a teacher 
increased his or her use and/or knowledge of diagnostic strategies from B0 to B1, 
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we examined the reflection sessions between B0 and B1 for insights that might be 
related to this increase. 

Third, we examined all of the key insights from the teachers to identify any main 
themes. These themes represented topics that played a facilitative role in the learning 
process of scaffolding. 

RESULTS
 

Diagnostic Strategies 

Changes in teachers’ knowledge of diagnostic strategies 

The teachers’ writing assignments on diagnostic strategies (step 1) were coded 
as correct for the four measurement occasions. During the first three measurement 
occasions, most teachers focused on what the students did not understand. During the 
last occasion, Lindy’s and Tom’s focuses shifted toward what their students already 
knew. 

Changes in teachers’ use of diagnostic strategies 

The teachers’ displays of diagnostic strategies showed a variable rise and fall 
(Figure 2). Most teachers went from asking factual testing questions (such as, “Who 
bombed Japan?”) to asking reasoning questions (such as, “Can you tell me what 
you have found out about the Blitzkrieg?”). These latter questions were more open 
in the sense that these questions expressed more interest in the students’ work and 
understanding. Although the teachers appeared to have a good understanding of this 
step, their use of it in practice varied. To better understand the development of this 
important step, we will describe what insights, as reported in the reflection sessions, 
seemed to have fostered the teachers’ development of diagnostic strategies in practice. 
Because the development of the teachers in both schools was somewhat similar, we 
report the findings for each pair. 

Understanding changes in teachers’ development of diagnostic strategies 

Lindy and Tom - Term 1

At B0, Lindy and Tom did not use any diagnostic strategies. They were directive 
and did not focus on the students’ existing understanding. In the lesson that followed 
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(still before B1), they used few diagnostic strategies on the subject matter. Lindy and 
Tom explained in the reflection session that this approach was due to their school’s 
innovative pedagogy. Innovations had been implemented that focused mainly on the 
learning process (not on the subject matter) and on stimulating students’ independence 
when searching for information. At this point, Lindy found it more useful to help students 
on the subject matter while working on the assignments than Tom did. Nevertheless, 
both teachers showed an increase in the use of diagnostic strategies during the rest of 
the term. Furthermore, Lindy indicated that she found the diagnostic strategies useful  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Percentages of displaying specific behaviours in step 1 of contingent 
teaching per behaviour measurement occasion (percentage relative to each individual 
teacher’s coded turns) 
 
for herself as a teacher and for the students: “If students are asked to talk about their 
existing understanding, this helps them organise their thinking”. Tom noticed that he 
based his diagnosis on quick observations and general knowledge of the students. 
In the K1 writing assignment, Lindy and Tom focused more on basing the diagnosis 
on what students said rather than only on quick observations or general knowledge 
of the students (K0). The teachers’ key insights, which occurred while focusing on 
diagnostic strategies, encouraged the teachers to engage in dialogue with individual 
students about their existing understanding. 
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Lindy and Tom - Term 2

At B2, Lindy and Tom showed a small decrease in the use of diagnostic strategies. 
Compared to K1, Lindy focused more on the students’ problems and on what they did 
and did not know during her K2 writing assignment. Tom still focused on the students’ 
problems at K2. During the reflection session, Lindy noticed that she only used a few 
diagnostic strategies because of the students’ low levels of existing understanding. 
Many students had questions, and she did not remember to use diagnostic strategies. 
Tom could not explain his decreased use of diagnostic strategies. The diagnostic 
strategies that both teachers used at B2 mainly focused on facts, but they also 
showed a slight shift toward using more open diagnostic questions (e.g., “how did you 
calculate that?”). In the B2 reflection session, Lindy noted that students felt more at 
ease providing information regarding their existing understanding when questions were 
asked in an encouraging tone. These questions encouraged students to share their 
thoughts without feeling judged. This insight stimulated Lindy to develop this skill in 
the lessons after B2. Lindy managed to show the students that she was not merely 
testing their knowledge but was genuinely interested in their understanding by asking 
such questions as, “What do you think?”, “What would you guess?” or “Do you happen 
to know something about that?” These insights may have caused Lindy’s increase of 
using diagnostic strategies in Term 2 (Lindy is the only teacher who showed an increase 
here). Tom started to see that many of his diagnostic questions had a negative focus 
(e.g., focusing on what the students did not know), which encouraged him to focus 
more on what students did know. Tom stated, “This is a revelation; I thought diagnosing 
is about what they do not know. But one can also look for what they already know when 
diagnosing. I look for knowledge together with the students.” The idea of finding out 
what students do and do not know, as well as the knowledge that a diagnosis needs to 
be based on information that came from an interaction with the student, was evident in 
both of these teachers’ final writing assignments (K3) and practice (B3).

Marc and Ludo - Term 1

At B0, Marc and Ludo each used diagnostic strategies. Marc used both factual and 
open questions, with the latter mainly regarding what the students’ problem or question 
was (i.e., “Explain your question to me”). Ludo used primarily factual questions. Marc’s 
focus on students’ problems was also apparent in his first writing assignment (K0). Ludo 
was the only teacher who focused on what students did and did not know. Marc noticed 
in the first reflection session after B0 that he did much of the talking and thinking. This 
stimulated a change, and later in the term, he saw that using diagnostic strategies 
enabled him to co-construct knowledge with the students. Therefore, he no longer did 
all of the talking and thinking. He saw several quiet students change in light of his new 
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approach in that they talked significantly more than before. He noticed the following:

Lindsay is a very quiet girl; I have never seen her talk as much as she does now. 
This [using diagnostic strategies] apparently invites her [to talk] and she also talks 
much louder than before. My relationship with Lindsay benefitted to a great extent. 
I think that she learned to talk because of this [diagnostic strategies]. That is very 
important for her. 

Ludo learned to focus more on students’ existing understanding while teaching. 
He explained that, “I learned to find out what students already know. Before, I was 
not focusing on that, I was focusing more on the product than on the process and 
how to direct students toward that product.” He also noticed that the students talked 
more in the lessons between B0 and B1. At B1, Marc and Ludo both increased their 
use of diagnostic strategies and the number of open diagnostic questions that they 
asked (e.g., “What have you figured out?”). In the writing assignment that followed (K1), 
however, Marc and Ludo focused on the students’ problems. 

Marc and Ludo - Term 2

At B2, Marc was the only teacher who increased the use of diagnostic strategies. 
He mainly used open reasoning questions (e.g., “Can you explain to me what you 
are drawing?”). Although he still only focused on the students’ problems in his writing 
assignment (K2), he shifted toward defining this step as asking open questions, which 
was consistent with what he noticed at B2. In the reflection sessions, he indicated that 
he incorporated this style of teaching. He saw that his students changed and accepted 
his new way of teaching and that it became a routine. At the beginning of Term 2, 
Ludo’s use of diagnostic strategies decreased. Ludo explained that this decrease 
was due to the students’ limited knowledge about the subject, which made performing 
diagnostic strategies difficult. He asked both factual and open questions. In his writing 
assignment, he focused on what the students did not understand. 

At B3, Marc and Ludo’s use of diagnostic strategies decreased somewhat. Marc 
indicated that it was a hectic lesson in which the students had many questions. Seeing 
other groups of students frustrated from waiting caused him stress, and he could 
not persevere in using the diagnostic strategies. However, both teachers still asked 
a number of diagnostic questions, and compared to B0, their questions were mainly 
open-ended and showed interest in the students’ reasoning (e.g., “Why do you think 
these concepts go together?”). Their last writing assignments (K3) were similar to their 
previous assignments (K2) in that both focused on the students’ problems, although 
Marc did mention open questions in the final assignment.
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Summary

All of the teachers found the diagnostic strategies to be useful. The teachers 
gained helpful insights when reflecting on their own practice while focusing on the 
diagnostic strategies. These insights can be organised into the following three related 
themes: (1) openness, (2) students’ understanding, and (3) co-construction. With 
regard to openness, the teachers noticed that students thought and talked more as a 
result of the diagnostic strategies, which provided the teachers with more information 
on their students’ existing understanding. In addition, an open and encouraging tone 
was considered to be important in creating a safe atmosphere. 

Second, by focusing on diagnostic strategies in the reflection sessions, teachers 
considered the students’ understanding. The teachers noticed that if students’ existing 
understanding was poor, then there was less to diagnose. In addition, when many 
students had questions, the teachers found it difficult to use diagnostic strategies. 
Furthermore, Tom for example noticed that he focused on what students did not 
understand, and learning about diagnostic strategies encouraged him to focus instead 
on what they did understand. He also saw that he did not use the students’ existing 
understanding to form his diagnosis, which encouraged him to use diagnostic strategies. 

Third, co-construction as a result of using diagnostic strategies was also noticed. 
The realisation that the teachers did most of the talking and thinking encouraged 
them to use diagnostic strategies. The teachers saw that, after a while, they were co-
constructing knowledge together with the students. 

Checking the Diagnosis 

Teachers’ knowledge of checking the diagnosis 

Teachers’ knowledge of checking the diagnosis (step 2 of the model of contingent 
teaching) was tested in Term 2. The two writing assignments completed by Tom, Marc 
and Ludo were coded as correct. All three teachers focused on checking the students’ 
problems. Lindy’s assignments were scored as incorrect. She persistently reported that 
a diagnosis check is something that the student does, although it is actually something 
that the teacher does. For example, she defined this step at K3 as the following: “Letting 
students summarise what they have learned so far.” 

Teachers’ use of checking the diagnosis 

The development of step 2 in practice varied by teacher. The occurrence of this 
step stayed relatively low for all of the teachers (Figure 3). 
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Figure 3. Percentages of displaying specific behaviours in step 2 of contingent teaching 
per behaviour measurement occasion (percentage relative to each individual teacher’s 
coded turns)

The checks used in Term 1 primarily focused on the content of the students’ 
turns (e.g., “So more French boats came?”). The teacher repeated or paraphrased 
what the student said and checked whether he or she had understood the student 
properly. In Term 2, teachers focused more on the students’ existing understanding 
as such (e.g., “So, you don’t understand this?”). These checks considered students’ 
existing understanding at a meta-level, discussing the students’ awareness of their 
understanding rather than the material being taught.

Understanding changes in teachers’ development of checking the diagnosis

Lindy and Tom had positive attitudes toward this step. Lindy indicated from the 
beginning that she thought this step was important: “I want them [students] to feel that 
I pay attention to them and their work, and I do that by repeating what they say. This 
means acknowledging the students and their work, and I think that is very important.” 
However, her level of use of this step remained low, possibly because she did not fully 
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understand it. Initially, Tom struggled with this step. During the second lesson after 
B0, when the focus step was checking the diagnosis, he performed checks, but in the 
reflection session, he realised he was not performing them properly. For example, at 
the end of an interaction fragment (after having helped the students), he asked, “Do you 
know what I mean?” The student said “yes,” and Tom asked, “Can you explain it to me?” 
Tom noticed that this was not a check of his diagnosis but a “check of the intervention,” 
as he called it. With this check, he ensured that the student really understood the new 
subject matter. In the subsequent lessons, Tom noticed that he performed fewer checks 
of his diagnoses, and he indicated that he felt himself to be showing some “arrogance.” 
He thought he knew what the students meant, so he did not feel the need to check his 
diagnoses. Tom came to see the usefulness of this step toward the end of the PDP: “It 
is a useful step because I think it makes your teaching more efficient.” Tom noticed that 
when he used a check, the students thought again about what was said, and he felt that 
checking students’ understanding allowed him to connect more deeply with them. This 
change also showed in his lessons: at B3, his use of this step increased significantly. 

Marc and Ludo had negative attitudes regarding the step of checking the diagnosis. 
Marc indicated that because he performed a lot of diagnostic strategies, he felt that he 
knew enough about the students’ existing understanding so that he did not need to 
check it. In the Term 2 reflection sessions, Marc noticed that he used this step sparingly 
and concluded that it was not useful. He assumed that if he gave noncontingent help 
because he did not check the students’ existing understanding, students would alert 
him to the error. 

Ludo only checked his diagnoses during the lessons in which this step was a focus 
step. He did not find this step useful, even after an instance in which he realised he 
made an incorrect diagnosis after checking. 

Summary 

The three themes evident from the analyses of diagnostic strategies could not 
be distinguished here. A focus on checking the diagnosis seemed to result mainly in 
reflections on the perceived usefulness of this step. 

Scaffolding and Contingent Teaching 

Teachers’ knowledge of scaffolding 

The scores on the scaffolding writing assignment (Figure 4) suggest a decrease 
in knowledge in Term 1 for all of the teachers, except for Ludo, and an increase after 
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that (K1-K2) in Lindy and Tom, whereas Ludo and Marc’s knowledge levels remained 
the same. Over all of the measurement occasions, the characteristics of support and 
contingency were most often mentioned. The teachers rarely referred to the steps of 
contingent teaching. The teachers’ knowledge representations did thus not necessarily 
include the steps of contingent teaching. 

Figure 4. Each teacher’s percentage of concepts corresponding to the predefined 
concepts contributing to the total score in the writing assignment on scaffolding per 
knowledge measurement occasion. 

Teachers’ use of contingent teaching 

The development of contingent teaching was somewhat similar across the four 
teachers (Figure 5). 
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Figure 5. Each teacher’s percentage of contingent interaction fragments per behaviour 
measurement occasion

Understanding changes in teachers’ development of scaffolding 

Teachers’ knowledge decreased at K1. At K0, the teachers completed the writing 
assignment during the theoretical session immediately after the concept was explained 
and discussed, which was not the case for the writing assignment at K1. In addition, 
during the Term 1 reflection sessions, we focused more on the steps of contingent 
teaching than on the holistic concept of scaffolding. Marc and Lindy seemed to improve 
at K3 compared to K0, whereas Tom and Ludo stayed at approximately the same level. 
The teachers’ omission of the steps of contingent teaching in the scaffolding writing 
assignment might be due to the organisation of the assignment. Separate assignments 
were completed for each step of contingent teaching; therefore, the teachers may have 
felt that it was redundant to mention these steps in the assignment on scaffolding. 

With regard to teachers’ practice, we found that most of the teachers’ interaction 
fragments were noncontingent at B0. The teachers supported the students immediately 
without initially exploring the students’ existing understanding. At B1, the teachers were 
more contingent compared to B0 in that they had learned how to explore students’ 
existing understanding. We could discern the same pattern in Term 2; however, the 
teachers already displayed a higher degree of contingent interaction fragments at B2 
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compared with B0. The decrease at B2 may have been caused by a vacation between 
the terms. For most of the teachers, we saw a decrease in diagnostic strategies at B2, 
which may be related to the decrease in contingent teaching at B2, as these two factors 
are highly interrelated. 

The three themes of openness, students’ understanding and co-construction were 
distinguishable in the teachers’ insights during their reflections on their scaffolding 
practice. Openness was discussed when the teachers reflected on their encouraging 
students to think actively. The students were encouraged to be more open about 
their existing understanding of a subject. Moreover, the teachers noticed that they 
had to be more open to the students’ ideas. The teachers noticed that they became 
less direct and offered students more room to explore the subject. Both encouraging 
students’ openness and being more open as a teacher appeared to foster the learning 
process of scaffolding. Students’ understanding is closely related to being open in that 
finding out what a student does understand is important to the scaffolding process 
as it enables contingency. Whether students could proceed was another aspect of 
students’ knowledge that seemed important in the context of scaffolding and helped 
the teachers in developing their scaffolding practice. Co-construction can be seen 
as a combination of the two other themes, and a reflection on this theme seemed to 
stimulate the teachers’ learning process. If a student is open about his or her existing 
understanding and a teacher is open to the ideas of the student, they can construct new 
knowledge together. The teachers talked about being able to connect to the students’ 
understanding, which is important in scaffolding. 

As Lindy’s pattern was similar to the other teachers’, we will discuss the development 
of her scaffolding practice with two examples. At B1, Lindy showed more interest in the 
students’ existing understanding than she did at B0, as illustrated in Excerpt 2. 

Excerpt 2
1 Lindy So you’ve read the text? 
2 Julia Yes
3 Lindy Can you tell me about what you’ve learned? [step 1: diagnostic strategy]
4 Julia Yes, in 1900 nobody wanted war because it was not good for trading
5 Lindy Yes
6 Julia But it was also possible to make money by having war so they started a war, first with 

Austria. I think they had a small war with Austria but only in 1914 a real war started, the 
First World War. They did not agree about something anymore I think

7 Lindy Yes, but there was one event that was very important [step 3: intervention strategy]
8 Nancy About regions or something? 
9 Lindy (nods no) [step 3: intervention strategy]
10 Julia They wanted to have Serbia and
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11 Nancy Somebody shot the crown prince
12 Lindy And how is such an event called? Because you mention very good indirect causes but 

there are also [step 3: intervention strategy]
13 Julia The Black Hand or something?
14 Lindy Yes, that was the group that he belonged to [step 3: intervention strategy]
15 Nancy Organisation
16 Lindy Are there still organisations that want such things? [step 3: intervention strategy]
17 Julia Yes, terrorists
18 Lindy Yes, indeed, terrorists [step 3: intervention strategy]
19 Nancy Palestinians
20 Lindy Are Palestinians terrorists you think? [step 3: intervention strategy]
21 Nancy Maybe some of them? 
22 Lindy Okay, very good. So this was such an organisation that did not want Serbia to belong 

to Austria anymore so when the Crown prince visited Austria, he was murdered by 
some kind of terrorist organisation, the Black Hand. That was the direct cause for the 
war. So you already mentioned indirect causes; people were in conflict about regions 
that had to be given back [step 3: intervention strategy]

This interaction fragment was judged to be contingent because Lindy discovered, 
using diagnostic strategies, that the students only knew the indirect causes, not the 
direct causes, of World War I (line 3). In addition, she made the concepts of direct and 
indirect causes explicit for the students (line 22). Thus, the students were helped with 
exactly that which was not understood yet.

At B2, Lindy was more directive and noncontingent again (see Excerpt 3, in which 
students had to calculate a mortgage payment).

Excerpt 3
1 Tim I don’t get it
2 Lindy You have the same house as Patrick, don’t you?
3 Tim I have two houses
4 Lindy Yes, you also have this nice canal side house
5 Tim Yes, something like that
6 Lindy This you have to divide by 100 (performs the calculation on the calculator) makes 28 

Euros times 35? [step 3: intervention strategy]
7 Tim Times 30
8 Lindy (Performs the calculation) is, okay, so here you have to write down 840 [step 3: 

intervention strategy]
9 Tim Ok

 In this excerpt, the teacher did not use any diagnostic strategies (step 1) and did 
not check the diagnosis (step 2). The student indicated that he did not understand it, 
and the teacher immediately started to help. This interaction fragment was judged to be 
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noncontingent because the teacher was not helping the student with the material that 
he did not understand; we do not know what the student did and did not grasp in this 
situation. At B3, Lindy displayed mostly contingent interactions, similar to Excerpt 2.

Checking students’ learning

The extra step, the intervention check or checking students’ learning (step 4), 
which Ludo discovered during Term 1, was discussed at K2. The teachers felt that this 
step would be a valuable addition to the scaffolding process and, therefore, agreed to 
explore the use of this step in Term 2 at B3. All of the teachers, except Tom, increased 
their use of step 4, although the occurrence of this step stayed somewhat low for all of 
the teachers (Figure 6). 

Figure 6. Percentages of displaying specific behaviours in step 4 of contingent teaching 
per behaviour measurement occasion (percentage relative to each individual teacher’s 
coded turns)

A possible explanation for the infrequent occurrence of this step is that the 
teachers only had one opportunity to practice it. The teachers indicated during the 
reflection session that they sometimes omitted this step because of time constraints. 
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However, the teachers indicated that this step was useful in a small-group setting in 
that they could check whether for example a quiet student understood what had been 
said. It was noteworthy that Tom, who invented this step, did not use it in Term 2. 
He indicated that he was mainly focusing on the students’ existing understanding, as 
opposed to their learning. Marc showed the largest increase in the use of this step. 
He indicated that he saw the usefulness of this step (more than that of step 2) and, 
therefore, had incorporated this step into his teaching practice. He also noticed that the 
students reacted naturally to this step, probably because he often explained why he 
asked these questions. 

CONCLUSIONS AND DISCUSSION
 

In this exploratory study, we examined whether and how teachers learn to scaffold 
using a PDP based on the model of contingent teaching. While working with the model 
of contingent teaching, the teachers developed their knowledge and use of diagnostic 
strategies (step 1) and contingent teaching. The occurrence of checking the diagnosis 
(step 2) was somewhat low, and the understanding of this step was more variable than 
that of step 1. 

Teachers’ insights regarding (1) openness, (2) students’ understanding, and (3) co-
construction, which developed while reflecting with the model of contingent teaching, 
may have fostered the teachers’ scaffolding development. The insight of openness 
refers to the openness both of the teacher (showing genuine interest in a student’s 
work and understanding) and of the students (being open about their understanding 
and ideas). This openness was seen as an important feature of the scaffolding 
process and may have fostered the teachers’ scaffolding development. The insight that 
focusing on students’ understanding played a crucial role in the scaffolding process 
also seemed to have fostered the teachers’ scaffolding development. Teachers realised 
that prior to the PDP, they only used quick observations and general knowledge of the 
students to make their diagnoses, instead of using information on the students’ existing 
knowledge, revealed in dialogue with the student. With regard to co-construction, the 
teachers noticed that they mainly did the talking and the thinking in their classrooms. 
This realisation helped them to change their practice to rely more on scaffolding. During 
the PDP, the teachers noticed that they were able to construct knowledge together with 
their students. 

Through their participation in this PDP, the teachers changed their routines to 
explore students’ understanding before giving them support. The diagnostic strategies 
step (step 1) is known to be particularly difficult and rare (Elbers et al., 2008; Lockhorst 
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et al., 2010; Van de Pol et al., 2010). In the current study, teachers went from ignoring 
to exploring students’ understanding through a significant increase in their use of 
diagnostic strategies. The teachers showed more interest in the students’ work and 
understanding during the PDP. 

An important vehicle in this PDP was the use of video. During reflections on 
the videos, theory and practice could be linked, as advised by Seymour and Osana 
(2003). Providing teachers with a lens through which to evaluate their practice is vital 
(Santagata & Angelici, 2010); therefore, we provided the lens of scaffolding and the 
steps of contingent teaching. This lens was influential, as the teachers’ knowledge and 
practice changed as they learned the concept of scaffolding and the steps of contingent 
teaching (mainly diagnostic strategies). 

The relationship between teachers’ knowledge and practice was not always 
straightforward. Lindy, for example, was unable to describe the step of checking the 
diagnosis (step 2). She was, however, able to put this step into practice. Seymour and 
Osana (2003) found a similar pattern. The opposite was true for diagnostic strategies 
(step 1) for all of the teachers and for checking the diagnosis (step 2) for all of the 
teachers except Lindy. The teachers were able to describe these steps perfectly, 
but their use of the steps varied heavily throughout the PDP. This inconsistency is 
not uncommon (Mathijsen, 2006). Therefore, it is vital to measure both knowledge 
and behaviour in practice. One possible explanation for this inconsistency is that the 
measurement of knowledge was not sufficiently sensitive. Another possibility is that the 
ability to reproduce knowledge does not mean that one is able to perform according to 
that knowledge. Other factors may have played a role, as well. For example, teachers’ 
attitudes are important (Avalos, 2011; Kao, Wu, & Tsai, 2011; Lumpe, Haney, & Czerniak, 
2000). Marc and Ludo had negative attitudes regarding checking the diagnosis (step 2), 
which may be the main reason for not performing this step. Contextual factors may have 
also played a role. Marc and Lindy indicated that when students’ existing knowledge 
was poor, the resulting lesson was a hectic lesson in which groups of students needed 
help. In this situation, the teachers did not use many diagnostic strategies because the 
situation was exceedingly stressful. Finally, the insights that the teachers gained while 
reflecting on their practice may have played a facilitative role in their development. 

The findings of this study have two important theoretical implications. First, the 
model of contingent teaching was not only a useful tool for the teachers but also 
appeared to be a useful instrument for providing insight into the teachers’ learning 
process. The steps of contingent teaching provided a useful analytic framework for 
describing whether a teacher’s interaction fragment was contingent and whether the 
teacher was scaffolding. The model of contingent teaching enabled us to uncover this 
learning process, and this model was neither too detailed nor too imprecise. Second, 
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we suggest that the model of contingent teaching can be expanded with a fourth 
step: checking students’ learning. By performing this step, teachers attain feedback 
on the effectiveness of their scaffolding efforts, which was a criterion for scaffolding 
often mentioned by the teachers. The exact role of this step in the scaffolding process 
and how this step can be taught should be the focus of closer examination in future 
research. The results of the present study have practical implications for teachers’ 
professional development. First, teachers’ routines (in this case, their tendency to 
provide immediate support without prior diagnosis of students’ understanding) could 
effectively be changed. Teachers can learn to scaffold. The use of the model of 
contingent teaching as a basis for reflection resulted in fruitful insight that enabled the 
learning process. Therefore, this model can serve as a valuable tool in future teachers’ 
professional development with respect to scaffolding. 

Second, the integration of teachers’ knowledge, practice and reflections on 
practice was important in this PDP. It allowed us to characterise and understand the 
teachers’ learning process and helped the teachers to become more aware of their 
learning processes. 

Limitations and Future Research 

Some caution must be exercised with regard to interpretations and generalisations 
of the results of this study. Whether teachers’ changes in scaffolding knowledge and 
practice can be attributed solely to the effects of the PDP cannot be determined by the 
present study also due to its design that is typical for an exploratory study. For example, 
the participants were motivated volunteers who invested a considerable amount of time 
in the project, which may partly explain this effect. However, the PDP influenced some 
of the observed changes, given that they were in accord with what was taught. 

Offering the PDP for a considerable time frame allowed us to map the teachers’ 
development over a period of time. Although newly learned skills fade over time without 
sustained support (Van Es, 2010), we saw that the decrease in contingent teaching in 
Term 2 was smaller than the decrease in Term 1. If we extend this finding, the decrease 
in the subsequent term might be smaller still. However, more research is needed to 
explore the long-term effects of this PDP. 

This PDP is rather elaborate. To develop a more viable PDP, future research 
should explore whether a shortened programme can be equally effective. A subsequent 
experimental study is being planned with approximately 30 participating teachers using 
a shortened version of the PDP that includes one theoretical session and five practice 
lessons with reflections afterward. 

Future research should pay more attention to step 3 of the model of contingent 
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teaching: intervention strategies. Using information gathered from diagnostic strategies 
determines contingency, as in formative assessment. Contingency is determined in 
the present study for an interaction fragment as a whole. Analysing the link between 
diagnostic strategies and intervention strategies could result in a more finely grained 
analysis of contingency. Similarly, future research should shed light on checking the 
diagnosis (step 2), including why this step is used so sparingly. 

We have discussed some of the issues related to using scaffolding in small-group 
work. Future research should continue to explore the use of the model of contingent 
teaching in small-group work, particularly with regard to the question of how to diagnose 
the students’ understanding. 

To conclude, contingent teaching was scarce in the teachers’ initial classroom 
practice, but teachers were able to learn and apply these skills. The teachers learned 
how to diagnose students’ understanding using the model of contingent teaching, 
which facilitated this learning process. Reflecting with the model of contingent teaching 
resulted in fruitful insights regarding the scaffolding process, which included insights on 
openness, students’ understanding and co-construction. Using the diagnostic strategies 
provided the teachers with more resources to tailor their support to their students’ 
understanding. The PDP described in this paper and the model of contingent teaching 
suggest promising directions for future educational research, teacher education, and 
teaching practice. 




