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Abstract.	Video is often used in professional development courses to sensitize mathematics teachers to students’ thinking and 
issues of classroom interaction. This article presents an approach that incorporates students’ perspectives on mathematics 
classroom interactions into video-based professional development in order to enhance teachers’ reflection on diverse 
awareness of students concerning demands within mathematics classroom interactions. This approach is theoretically 
justified by the empirical research on equal participation in classroom interaction and practically elaborated by video material 
from Grade 5 students. Empirical snapshots from design experiments with teachers demonstrate that teachers’ sensitivity can 
be enhanced.  
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Professional development (PD) programs for mathematics teachers have increasingly used videos for a 
variety of purposes (Brophy, 2004; Seago, 2000; and others). Empirical research has shown that using 
videos can enhance teachers’ focus on interaction (Jungwirth, Steinbring, Voigt & Wollring, 2001) 
and attention to student thinking about mathematical concepts or strategies (Sherin & van Es, 2009; 
Clarke, Clarke, & Roche, 2011). Both aspects are essential for increasing the student-centeredness of 
classroom interactions (Empson & Jacobs, 2008) as well as the quality of the classroom discourse 
(Herbel-Eisenmann, Steele, & Cirillo, 2013). 

This article extends prior research on video-based professional development (PD) by using video in 
PD activities with the goal of making teachers aware of students’ diverse perspectives on classroom 
interactions. Understanding students’ perspectives is critical with respect to equity concerns, as 
students with different social backgrounds tend to perceive and participate in classroom interactions in 
different ways (DIME, 2007, Greeno & Gresalfi, 2008). In the design research presented here, this 
goal was pursued by developing a double-layer design: Teachers in the PD programs first discuss 
video clips of classroom interactions; they then examine videos of groups of students discussing the 
same classroom video. The empirical insights into teachers’ discussion will provide some first 
indications that teachers’ awareness can indeed be raised. 

The article presents some theoretical and empirical starting points justifying this goal for the PD 
program and provides backgrounds on video-based PD design in Section 1. In order to illustrate the 
approach of including students’ perspectives, Section 2 presents video vignettes from Grade 5 
classrooms and from video-stimulated group discussions with Grade 5 students and specifies how 
these materials were used in a PD course. Section 3 briefly sketches the methodological framework, 
and Section 4 presents empirical insights in the PD sessions.  
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1	 Theoretical	and	empirical	starting	points:		
Classroom	interaction	practices	and	Professional	development		

1.1	 The	general	approach:	Using	videos	in	PD	for	sensitizing	teachers	

In the last 20 years, video has increasingly been included in PD courses for in-service mathematics 
teachers (Brophy, 2004; Seago, 2000; Sherin, 2004) as well as for pre-service teachers (Star & 
Strickland, 2008; Blomberg et al., 2013). Videos have been used for a variety of goals related to 
professionalization and with different instructional approaches, using teachers’ own or external video 
material and reflecting on good practice or typical practice (Sherin, 2004; Blomberg et al., 2013 for 
overviews). 

Whereas some instructional approaches start from the complexity of classrooms and try to enhance 
teachers’ capacity to notice different aspects within this complexity (Star & Strickland, 2008; Sherin et 
al., 2011), others start with a strong focus on student thinking about mathematical concepts or ideas 
(Clarke et al., 2011) or patterns in teacher-student interaction (Jungwirth et al., 2001).  

In the following paragraphs, we justify our focus on increasing teachers’ awareness of teacher-
student interaction and of students’ diverse perceptions of these kinds of interactions.  

Different studies on intervention have shown the effect of video lesson analysis methodology on 
teachers’ ability to analyze their own and others’ classroom teaching (Santagata & Yeh, 2016). In this 
context, some studies have focused on sensitizing teachers to “(a) basic understanding of target 
mathematics topics, (b) knowledge of their students' understanding, and (c) ability to analyze students’ 
work and reasoning beyond classification into right and wrong answers” (Santagata, 2009, p. 38). 

As other empirical studies have shown, the shift of teachers’ attention usually does not happen 
automatically while watching videos. Instead, it must be initiated by repeated reflections and 
discussions (e.g., in the form of video clubs; see Sherin, 2004). This applies to the slow shift of 
attention towards student thinking (Sherin & van Es, 2009; Empson & Jacobs, 2008) as well as 
towards interaction as a complex setting in which co-construction of knowledge takes place in typical 
patterns of interaction (Voigt, 1995). For the latter especially, continuous PD is more effective than 
single events in promoting changes in teachers’ perspectives (Sherin & van Es, 2009; Timperley, 
Wilson, Barrar, & Fung, 2007).  

In our approach, we intend to support these kinds of shifts in attention by providing additional 
interactive learning opportunities for teachers. The following two subsections present the research-
based background for the content of our PD program: classroom interactions and students’ diverse 
perceptions. 

1.2	 Why	PD	focus	on	classroom	interaction?	

Interactionist research on classroom interaction has shown how learning opportunities in mathematics 
classrooms are created or restricted in mathematical discourses (starting with early approaches and 
findings by Cobb & Bauersfeld, 1995; Cobb & Yackel, 1998; more recently by Krummheuer, 2011; 
Quasthoff et al., submitted; Herbel-Eisenmann, Choppin, Wagner, & Pimm, 2012). Learning 
opportunities are established when students can actively participate in the negotiation of meanings and 
when the teacher offers them space in which to express their ideas and support their realizations. The 
most valuable learning opportunities are created by mathematically rich concepts and practices and by 
challenging students according to their capabilities (Boaler, 2002). Classically, interaction is shaped 
by the Initiation, Response, and Evaluation pattern (IRE; Mehan, 1979; O’Connor & Michaels, 1993), 
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in which the teacher initiates the discourse through questions, students give responses, and the teacher 
evaluates these responses according to their match to classroom norms and practices. The evaluation 
allows students to reflect on their answers and develop their ideas according to the norms of the 
discourse. However, very different degrees of explicitness of feedback in the interaction can be 
developed within classrooms (Morgan et al., 2002; Bourne, 2003). Successful (mathematics) 
classroom interaction has been described as enabling students to participate less and less peripherally 
(Lave & Wenger, 1991) in rich mathematical negotiations of meanings (e.g. Herbel-Eisenmann et al., 
2012). 

Although these results are well known within the research community, most classroom interaction 
still tends to follow conceptually unproductive patterns such as the funnel pattern, in which a smooth 
superficial interaction substitutes for deep mathematical discourse (Cobb & Bauersfeld, 1995; Voigt, 
1995). More recent studies of interaction in German classrooms have provided similar results, 
showing that few opportunities for negotiating meanings are provided (e.g., Learner Perspective 
Study: Jablonka, 2003; or the InterPass-classroom study: Erath & Prediger, 2014). Accordingly, 
shifting teachers’ attention to interaction is still an important topic for PD, because “what teachers 
attend to as they teach is highly consequential” (Schoenfeld, 2011, p. 224) and attending to 
interactions and the diverse ideas of learners results in learning opportunities for all students. 

Even 30 years after the first research results on the relevance of interaction (Bauersfeld, 
Krummheuer, & Voigt, 1985), teachers’ focus of attention is nevertheless more on reaching the 
learning goals and pedagogical aspects than on details of the interaction and the emerging learning 
opportunities within interactions (Gellert & Hümmer, 2008). Although this focus seems 
understandable given the complex classroom situation and the need for teachers to respond quickly, 
teachers maintain this focus outside of the classroom as well, as Sherin (2007) and Vogler (2015) have 
shown: Even when teachers are not required to act in the complexity of whole-class teaching but to 
observe the interaction on video in an action-relieved situation, most teachers do not focus on the 
interaction but on either teachers’ utterances and actions or students’ utterances and actions, without 
relating them to each other. Using the construct of professional vision, Sherin (2007) suggests that this 
focus of attention is related to teachers’ actions as knowledge-based consequences of what was 
perceived:  

For teachers, professional vision involves the ability to make sense of what is happening in their classrooms. 
. . . As a teacher observes a classroom, he or she is constantly reasoning about what is seen, and this drives 
where and how the teacher will look in the future. . . . [I] . . . describe professional vision as consisting of two 
distinct subprocesses: (a) selective attention and (b) knowledge-based reasoning. (Sherin, 2007, p. 23)  

Based on this theoretical construct, we can assume that teachers who do not focus their attention on 
the mechanisms of interaction are also less able to provide productive learning opportunities for all 
learners within this interaction.  

In a preceding research project t, we reproduced research findings about both, classrooms in which 
the interaction rarely supports all students’ involvement in the negotiation of meaning (Quasthoff et 
al., submitted) and about teachers’ professional vision not typically including a focus on interaction 
(Vogler, Prediger, Quasthoff, & Heller, submitted). In particular, in video-stimulated group 
discussions with 4-6 teachers, we announced interaction between teachers and learners to be the topic 
of the group discussions. Despite this declared focus, the teachers spent only 8% of the turns on this 
topic. Instead, they focused on instructional aspects such as lesson goals and on evaluating single 
actions of teachers concerning these goals, without mentioning the interplay of students’ ideas with 
these goals (Vogler et al. submitted, Vogler, 2015). This confirms that the focus on interaction and on 
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the interplay of teachers’ communicative expectations and students’ reactions should be specifically 
treated in PD programs.  

1.3	 Why	PD	focus	on	students’	diverse	perspectives	on	classroom	interaction?	

Including interaction in teachers’ professional vision becomes especially important with respect to 
equity concerns, because giving equal access to learning opportunities for all students is an important 
mission: Whereas early research on classroom interaction tended to treat “the class” as a more or less 
coherent unit, more recent research has revealed insights into the unequal distribution of participation 
in classroom discourse (DIME, 2007; Greeno & Gresalfi, 2008). This can be traced back to students’ 
diverse ways of participating, which are linked to different social backgrounds shaping perceptions 
and identities (ibid.). Early sociological research linked students’ social background to their unequal 
capabilities of recognizing teachers’ mostly implicit hints about rules and norms in the classroom 
interaction (Bernstein, 1971). This theoretical approach was later enriched by the focus on the 
diversity access to the school academic register and its typical forms of interaction (Zevenbergen, 
2001; Schütte & Kaiser, 2011; Strähler-Pohl, Fernández, Gellert, & Figueiras, 2014). Additionally, 
many teachers seem to unconsciously contribute to the social construction of disparities on a micro 
level by their moves and evaluations in the interaction (Gellert & Hümmer, 2008) when students are 
not yet acquainted with the school academic register. Strähler-Pohl et al. (2014) also established 
differences in teachers’ strategies: In schools in low socioeconomic areas, teachers tend to give much 
less explicit orientation to norms and practices than in schools in high socioeconomic areas. The 
authors interpret these differences as teachers having lower expectations that their students will follow 
the new norms; we argue that these lower expectations result in decreased learning opportunities.  

As these mechanisms seem to work in very subtle ways and are based on the implicitness in which 
norms are established in classrooms (DIME, 2007; Gellert & Hümmer, 2008; Schütte & Kaiser, 2011; 
Heller, 2015), researchers have pleaded that teachers should learn to treat norms and practices more 
explicitly in order to allow students from varied backgrounds to participate successfully in the class-
room interaction (Bourne, 2003).  

In recent preceding research, two studies allowed us to reproduce and enhance the existing empiri-
cal findings related to classroom problems of implicitness. The first study was InterPass classroom, a 
video study in which 111 hours of classroom interaction in Grade 5 were filmed and analyzed 
(Quasthoff et al., submitted; Prediger & Erath, 2014). In these classrooms, students’ participation in 
the classroom discourse was unequally distributed and learning opportunities for discourse compe-
tence were rare (Quasthoff et al., submitted). In particular, norms and practices were rarely made ex-
plicit by teachers in the classroom discourse.  

For preparing the PD courses, we collected insights into teachers’ and students’ perspectives on 
these kinds of classroom interactions in the preceding study InterPass group discussions: Four group 
discussions were conducted with 5-9 teachers each based on five video clips from the analyzed class-
room discourse (Vogler et al, submitted; Vogler, 2015). The analysis of this very rich data showed that 
teachers and students rarely focused on the logic of interaction, and teachers did not problematize the 
implicitness of norms and practices (which replicates results about the challenges of teachers attending 
to students’ diverse ideas during classroom interaction, e.g., Levin et al., 2009).  

In parallel to the teacher group discussion, six student group discussions with 5-6 fifth graders 
each were conducted based on the same video clips. The groups came from different schools in low 
socioeconomic status (SES) areas (subsequently referred to as “low SES students”) and from high 
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socioeconomic status areas (“high SES students”). The analysis of the videos of the students’ group 
discussions revealed significant differences between groups of low SES and high SES students. The 
groups of low SES students focused on the mathematics itself and on students’ utterances (42% of the 
turns) and much less on the teachers’ utterances and actions (16%). Most of their comments concern-
ing the teachers’ utterances referred to aspects of the social atmosphere. In contrast, the groups of high 
SES students focused less on students’ utterances (24%), and more often on teachers’ utterances and 
actions (35%). In doing so, they mainly tried to understand the teachers’ lesson goals and implicit 
norms (Vogler et al, submitted). In this regard the results from the project InterPass align with the 
general findings from Hutchison and Hammer (2010) concerning the focus of students on teachers and 
on lessons goals in science classrooms. Although both perspectives are of course equally reasonable, 
the high SES students’ focus of attention is much more likely to allow them to participate successfully 
according to the implicit norms and practices in the classroom. These findings resonate with previous 
empirical findings that students’ diverse perspectives on classroom interactions are linked to students’ 
social background (see Section 1.3). 

Given the importance of these findings, we decided to include video of the students’ discussions in 
our PD for teachers. 

2.		 PD	approach	of	including	students’	diverse	perspectives	on	classroom	interactions	into	
video-based	PD	for	teachers:	Aims	and	materials	

2.1		 Goals	for	the	in-service	teachers’	PD	on	classroom	interaction	

The overall aim of the PD programs that we have been developing in a longer-term design research 
project has been to strengthen students’ participation in classroom interactions in order to increase 
their learning opportunities (Prediger et al., 2015). Based on the reported research results on unequal 
participation and the outlined challenges of implicitness, the following goals were specified in order to 
contribute to the overall aim with respect to equity concerns: The PD program should  
 (1)  raise teachers’ awareness to typical patterns in classroom interactions and subtle interactive 

mechanisms;  
 (2)  offer opportunities for teachers to reflect on the relationship between students’ diverse 

perspectives on classroom interactions and their social background; and 
 (3)  enable teachers to make classroom norms and practices explicit in order to allow all students to 

participate, especially those students who do not realize the norms and practices in only implicitly 
established settings.  

Whereas there are well-established approaches for video-based PD programs for Goal 1 (e.g., 
Jungwirth et al., 2001; Prediger et al., 2015), Goal 3 required further ideas, since teachers could not be 
convinced easily about its necessity. The approach presented in this article uses Goal 2 in order to 
convince teachers of the relevance of Goal 3. The assumption is that a change of focus of attention 
towards the interaction and its implicit norms also requires the teachers to shift their perspective on 
classroom interactions. In particular, discussing students’ diverse perspectives might enable teachers 
to understand the difficulties students have in participating in classroom interactions and to gain a 
basis for more explicit teaching.  
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2.2	Double-layer	design	of	video	use	in	the	PD	program	

In several video-based PD courses, we have used video clips of classroom interaction as the focus of 
discussion with practicing teachers (Prediger et al., 2015). As reported also by other teacher education 
researchers (Scherer & Steinbring, 2006), these kinds of discussions allow the teachers to extend their 
focus from only content to also include interaction and to reflect on the interplay between teachers’ 
questions and evaluations and students’ utterances and ways of acting. However, many teachers seem 
to have difficulty adopting or at least retracing students’ perspectives in order to develop insights into 
the necessity of explicitness.  

To address this challenge, we developed the idea for a double-layer design: Teachers in the PD 
programs not only discussed the video clips from classroom interaction, but also videos of students’ 
group discussions about the same clips. Including an activity of investigating episodes from the 
student discussions into the PD program by discussion groups allowed us to orient the teachers toward 
differences in students’ ways of perceiving classroom interaction by themselves. Relating to Bohnsack 
(2009), we suppose that using discussion groups stimulated by contrasting video-vignettes leads 
teachers to a collective negotiation processes that shows and shifts their collective professional 
orientation. 

2.3	Concrete	video	material	

The concrete video material by which we realized the double-layer design for the PD course consisted 
of  
• the classroom video clip “Kostas and rounding 63” from a Grade 5 classroom 
• Video Vignette I from Group I of high SES students discussing this clip and Video Vignette II 

from Group II of low SES students discussing the clip “Kostas and rounding 63.” 

Classroom	Video	Clip	“Kostas	and	rounding	63”	

The video clip “Kostas and rounding 63” comes from a fifth grade classroom in which the teacher 
intends to review rounding, which was learned a year before. The students are supposed to explain the 
procedure of rounding, starting with the concrete task of how to round 63 to 60. The video is drawn 
from the InterPass classroom study and is analyzed in full in Prediger and Erath (2014).  
 
As an introduction to the revision of rounding, the teacher asks the class to round 63 (to 60). Kostas answers 60.  
(In the transcript, words that were emphasized by the speaker appear in CAPITAL letters.) 
7 Teacher Hm, LOOK. I’m WRITING it down [completes the blackboard entry 63 ≈ 60], Kostas, and now 

YOU convince us, why the 60 can stand there and why this is CORRECT.  
8 Kostas °hhh [articulated clearing his throat] Well, if you are rounding DOWN the 63 on TENS; then it 

comes, it gets, there must be ALWAYS a zero at the end, it MUST be. 
. . . 
12 Kostas And then there, if you take AWAY the three and shift the ZERO to it. So, you could DO that, but 

actually it’s WRONG. You just have to round down and nea.. nearest number with a ZERO you 
have to write there. 

. . .  
14 Teacher KAY, I think I already UNDERSTOOD SOME parts, of what you wanted to explain; so FIRST of 

all I filtered OUT, you rounded on TENS; what does that mean HERE. 
 If you are rounding on TENS, what ARE the TENS here actually? Can you show that simply once 

in the front, Kostas? I am not completely sure, if you DID round on tens. 
15 Kostas Well, THIS. [points to the 6 in 63 and 60] 
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16 Teacher THESE are the tens; OKAY; OKAY; these are the tens; WELL. . . . 
. . . 
20 Teacher . . . and you already implied WHY; but do any of you know a RULE, HOW one has to proceed 

here, and when one here, when the ten stays the SAME? In this case, and the place BEHIND, which 
is rounded, goes to ZERO? Ha; [4.5 sec. break] Katja.  

21 Katja With zero one two three FOUR you are rounding down and with five six seven eight NINE you are 
rounding (up). [3.5 sec. break]  

22 Teacher Did EVERYBODY understand that?1 

The video clip was chosen as it shows a multi-faceted picture of classroom interaction: On the one 
hand, students engage in rich discourse activities. Yet in addition, there is an implicit devaluing of 
Kostas’ (conceptually rich but stammering) answer and of valuing Katja’s more procedural answer. 
We anticipated that this complexity would generates interesting discussion of classroom interaction. 

In the PD course, the teachers first discuss this video clip. After that, they view two video vignettes 
from the InterPass student group discussions. By contrasting Vignettes I and II from the student group 
discussions, teachers can explore how the different groups of students understand classroom 
interaction. 

Video	Vignette	I	of	Students’	Group	I	

Video Vignette I came from a group discussion with six students from Grade 5 who were classified by 
their teachers as high SES students. Uli, Zeki, and four other boys watched the video clip of “Kostas 
and rounding 63.” When the video was stopped right after Kostas’ contribution in transcript Line l. 12, 
before the teacher’s evaluation, the boys commented on Kostas’ ideas and his stammering 
presentation, but labeled him as successful in Line 322: “I think, he [Kostas] is really good in math.” 
When the teacher in the video clip marks the answer as incomplete, Zeki assumes that the teacher also 
values Kostas’ answer, but wants Kostas to explain more. The children then began to discuss the 
teacher’s role as moderator and criticized him for not supporting participation from all students.  

405  Zeki   Well, he should give the students an IDEA and say if you can also round up, or something.  
406  Uli    YES, but not only stand AROUND,  
407  yes. 
408  Zeki Because, ehm, OUR teachers always say that? 

Zeki compared the teacher in the video clip with his own teachers and criticized him in Line 405 for 
not being explicit enough, which is supported by Uli in Line 406 and 407. Both students referred to 
their own experiences in classrooms where they knew the teachers’ expectations.  

Having watched the video clip until the end of Katja’s positive evaluation in Line 22, the boys 
discussed Kostas’ answer with respect to the teacher’s goal of the lesson:  

504  Zeki    But I find that Kosta’s explanation was actually not what the teacher has asked.  
505          He has not asked whether one can round it up. [3 sec break] 
506          Because it only WAS. 
507          Kosta has believed he shall only say the RESULT.  
508          [break]. 
509 Uli    And, this, ehm, KATJA? 
510          She has, ehm, also said the WAY of solution. 
511         Zero, one, two, three, FOUR? 
512          You round down. 
513          And for FIVE, six, seven, eight, nine?  
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514          you round UP.  
515          That is a bit the way of solution.  
516  Zeki    Well, she has explained how to, ehm, how to solve the task quickly. 

When Zeki and Uli compared Kostas’s and Katja’s answers, they emphasized that Katja also presented 
the solution strategy, whereas Kostas presents only one result (in Lines 507, 510, and 515). 
Disregarding Kostas’ further explanations on the mental number line, they constructed this difference 
to explain why Kostas had not met the teacher’s expectations. Zeki and Uli seemed to evaluate Katja’s 
answer against two characteristic norms of mathematics classrooms: 
• Answers should always be complete and contain the method of solution, not only the result.  
• Answers should contain not just any solution strategy, but the most direct, “quick” one.  

Video	Vignette	II	of	Group	II		

In Video Vignette II, a group of students discussed the same classroom video clip. This discussion 
offers an interesting and typical contrast with Video Vignette II. The group discussion with Group II 
was conducted with five students classified as low SES: Canel, Fadwa, Tijen, Pamuk, and Tilbe 
discussed Kostas’ explanation when prompted by the researcher. 

Pamuk and Canel called Kostas’ answer “not logical”. Pamuk justified this evaluation by hinting at the 
rhetorical inconsistency that Kostas first said that his ideas were wrong, then corrected himself in the 
next contribution (Lines 404 and 405). Fadwa thought that Kostas’ explanation was in principle 
correct (Lines 428 and 429) because he expressed his thoughts in the auditorium of the classroom. The 
discussion continued as follows:  

431 Researcher   Yes, how does the teacher like the explanation of Kostas?  
432 Tilbe Bad. 
433 Tijen    He  
434          No, the teacher has INDEED understood. 
435          But he does not know what he meant. [5 sec. break] 
436 Researcher [to Tilbe, silently] Why is it bad?  
437 Tilbe [shakes the head] Just like that. 
438 Canel    Actually, all is so much not logical here. [break] 
439          Can’t we watch something else?  

The researcher prompted the students to discuss the relationship between Kostas’ explanation and the 
teacher’s answer by asking how the teacher liked Kostas’ answer (Line 431). Before this prompt, the 
students had not referred to the teacher’s perspective. Tilbe stated a negative evaluation without any 
justification in Line 432. Even when the researcher motivated her to explain her interpretation (Line 
436), she did not offer a reason for her interpretation (Line 437). Tijen gave a contradictory 
interpretation of the teacher’s evaluation (Lines 433 and 435), perhaps suggesting that the teacher 
heard what Kostas said but did not understand the content. Canel tried to stop the discussion about 
Kostas by hinting again that his answer was not “logical” (Line 438-439), without explicit reference to 
norms which regulate “logical.” 

Comparing	the	vignettes		

These two video vignettes were chosen because they exemplify the empirical results of group 
differences even if individual differences between the students should be respected: Group I with high 
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SES students focused mainly on the teacher and his expectations. They evaluated Kostas’ and Katja’s 
answer against the background of assumed norms, prioritizing the so-called explanation of a way of 
solution against the so-called simple result. Even if the researchers evaluated Kostas’ answer as 
superior due to its conceptual reference, Group I succeeded in making sense of the teacher’s reactions 
by their interpretation. In this way, they evaluated students’ answers against the background of the 
assumed intentions and norms of the teacher, contextualized the interactions in terms of typical 
patterns of the classroom culture, and even evaluated the teacher’s actions with reference to their 
perspectives on good teaching. These findings are in accordance with results from other research 
studies that focus on the attendance of students (Hutchison & Hammer, 2010). 

In contrast, Group II, with the low SES students, exclusively focused on the students’ utterances 
without taking the teacher into account. Even after being prompted to consider the teacher’s evalua-
tion, they did not succeed in taking the teacher’s intentions and the established norms into account in a 
coherent way. One might conclude, therefore, that it would be more difficult for these children to par-
ticipate in a classroom such as this according to the established classroom norms. 

In the PD course, the teachers first compared Group I and II without knowing their social back-
ground. Only after their comparison were they informed that the differences were typical for the com-
plete data set and in line with other research on differences between high and low SES students (Zev-
enbergen, 2001, Strähler-Pohl et al., 2014).  

3	 	Methodological	framework	and	methods	

3.1	 Methodological	framework:	Design	Research	for	Teachers	

In order to explore the potential effects of the PD approach presented in Section 2, we conducted 
design experiments in three PD courses. Rather than measuring quantifiable effects, we intended to 
investigate the teachers’ reflection processes, pathways, and obstacles.  

In order to do this, we thus adopted Prediger, Schnell, and Rösike’s (2016) methodological 
framework, design research with a focus on content-specific professionalization processes (see Figure 
1), which transfers a well-established methodology (Gravemeijer & Cobb, 2006) from the level of 
students to teachers. The specific content in view is students’ diverse perspectives on classroom 
interaction.  

The developed double-layer design of video use has already been described in Section 2. The 
research conducted using design experiments pursued the research questions of (1) whether the 
insights on teachers’ discussion processes would support or refute the major design hypothesis that 
comparing the students’ perspectives on interactions might enhance teachers’ readiness to make norms 
and practices explicit during instruction and (2) how these processes would happen.  
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Figure	1		Working areas in design research with a focus on content-specific professionalization  
processes (Prediger, Schnell, & Rösike, 2016).  

 

3.2	Methods	for	data	gathering	and	data	analysis	

Design experiments are considered the methodological heart of design research studies as they allow 
in-depth investigations of learning processes rather than only learning outcomes (Cobb, Confrey, 
diSessa, Lehrer, & Schauble, 2003; Gravemeijer & Cobb, 2006).  

In the first design research cycle in this study, the design experiment was conducted with a group 
of 40 secondary teachers involved in a continuous PD program on language-sensitive mathematics 
classrooms. After 9 months of joint work on activities and techniques in an action and reflection 
setting, we scheduled interaction as a topic of a session. Having first discussed the video clip “Kostas 
and rounding 63,” the teachers were asked to discuss the transcripts of Vignettes I and II in groups of 
six to eight teachers. Three of these discussions were audiotaped in order to capture possible effects on 
teacher’s reflection processes.  

For the qualitative data analysis, the three discussions were fully transcribed and analyzed 
following the methodological assumption that the teachers’ professional focus of attention and also the 
shift of this attention could be captured by the negotiated themes that were implicitly or explicitly 
addressed in the video-stimulated group discussion (Sherin, 2007; Bohnsack, 2009). These themes 
were reconstructed by an interactionist approach that focused on processes of thematic negotiations of 
meaning (e.g., Bauersfeld et al., 1985). A systematic comparison across all teacher groups allowed us 
to identify some typical patterns of reflection. The empirical snapshots that were representative within 
the data are depicted in Section 3.2.  

The second and third design research cycles were conducted in groups of 15 and 20 teachers, 
respectively, with slight variations in design and more consequent inclusion of reflections on the 
teachers’ own classrooms.  
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4		 Empirical	insights	into	teachers’	reflections	on	students’	diverse	perspectives			

4.1	 Three	snapshots	from	the	teachers’	reflection	processes	

The analysis of the audio material and the observations from the design experiment Cycles 1 and 2 
provide repeated indications for the potential of the double-layer design. Comparing Vignettes I and II 
led the teachers to become aware of the differences within students’ perceptions of the implicitness 
and the non-evaluative behavior of the teacher in the video clip. Without, of course, accounting for the 
whole material here, empirical snapshots from one teacher group can offer insights into the teachers’ 
reflection pathways:  

In the first few turns of discussing students’ Vignette I, one teacher, Paul, described Group I as 
over-conforming in their ambition to fit answers to teacher’s expectations.  

039   Paul  the students are anyway conditioned to discover the plan of the teacher 
040 what does the teacher aim at  
041   Paul    . . . and anyway, this guides the thinking into a narrow pathway, doesn’t it?  
042          That, actually, that might hinder creative thinking [break 6 sec] 
043   Sara    On the other hand, they [Group I] most probably can follow better in the classroom then those 

[Group II], can’t they?  
044          Because, I mean, they have mentioned the rule and internalized it, though. [Paul agrees] 

Paul was the first teacher in his PD group who mentioned the students’ focus on teachers’ 
expectations. He was critical as he assumed less creativity (in Line 042). However, when Sara, his 
colleague, related this focus to the students’ chance to participate (in Line 43) and made explicit the 
need for internalizing rules, Paul agreed. This negotiation shows that becoming aware of students’ 
diverse foci of attention should not be discussed only from a deficit perspective. Of course, focusing 
on student utterances instead of teachers’ expectations is not a deficit of the low SES students; some 
teachers are even concerned about too much conformity, so both foci should, in principle, be equally 
valued. The different foci, however, become an obstacle for students’ participation when teachers are 
not prepared to notice the differences. 

In the PD discourse, this idea leads the teachers in the PD group to another perception of the 
classroom video clip. It is the first time that the actions of Kosta’s teacher are discussed with respect to 
the children’s perceptions of the interaction: 

132  Paul YES, but he [Kosta’s teacher] has completely served the children’s stereotype 
133 what you say is right only when you have hit my pathway of reasoning 
134  Henry exactly 
135  Paul when you have discovered where I aim at, then your achievement is good 

After discussing a while, the teachers in the PD course start to profile possible participation statuses of 
the students within the now focused process of negotiation of meaning: 

147  Paul But this is the example for THIS student 
148 whom the teacher has lost on the way, in each case. 
149 Who does not know at all about what the class is talking 
150 and what shall we do now, actually 
151  Tina Yes, it is not logical 
152 He [meaning Tijen in Lines 433-435] says he has understood 
153 he has explained it but it was bad. 
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In addition, Paul (who was concerned about the exaggerated conformity of Group I earlier) 
acknowledged that students with an ability to consider the classroom norms and joint topics are more 
successful than those who cannot take those things into account. Paul seems to have adopted a 
common framing, as Tina and the others agreed in the following interaction. This resulted in the 
teachers becoming aware that unsuccessful participation can have reasons that they have not yet 
reflected on. They switched to discussing consequences for their own classrooms, and some reflected 
on their own practices critically.  

In other groups of both cycles, the teachers also became aware of the fact that some students have 
more difficulties in finding out what is expected in the classroom interactions than others.  

In other groups, they suggested: 

27  Greg Oh, so far, I thought the low kids do not want to accept the norms, but if this is really true, that they 
do not know that they have to find them, I need to tell them! 

28  Barbara But we cannot simply tell everything? 
27  Greg At least try to. 

Again, the discussion of other teachers’ episodes was used to reflect also on their own students and 
own classroom experiences, hence the transcripts of student discussions allowed them to reconsider 
their own practices. The transcript of the students’ discussion helped them to adopt students’ 
perspectives, and some teachers were really surprised by these insights. 

4.2	Outlook	to	other	groups	

The analysis of other groups in all three cycles reveals that in most discussion groups, similar patterns 
of the teachers’ negotiations and so-called taken-as-shared meanings (Krummheuer, 2011) were 
observable. While discussing the vignettes, nearly all involved teachers ran through a developmental 
process wherein they  

(1) became more aware of difference in students’ perceptions of discursive demands,  
(2) were successively able to identify their shift of attention and reflect on that shift, and  
(3) formulated consequences for their own classroom moves. 

The third pattern became visible in the final discussion between the groups and the researchers about 
necessary explicitness about expectations and norms. The issue of the quality of the students’ 
participation was also addressed and was considered to be at least as crucial as the quantity was (“I am 
happy if some students just say anything, but perhaps, I should also pay more attention to WHAT they 
say”). The teachers said that students’ contributions should be integrated in mathematically rich 
interactions and the norms of participation could be more explicit.  

Together with the analyzed data from teachers’ perceptions that did not include the double-layer 
concept (presented in Section 1.2), these empirical snapshots give a first, tentative indication that 
treating students’ perspectives on classroom interaction in a PD course (Goal 2 in Section 2.1) can also 
support Goal 3 and Goal 1. Whereas teachers stimulated by only video data from mathematics 
classrooms rarely focus on interactional aspects and diverse access of students to classroom discourse 
(see Section 1.3), the teachers who discussed the two vignettes on students’ diverse perspectives were 
able to realize the necessity of focusing on interaction and discursive demands. In order to facilitate 
the transfer to their own classrooms, these were also focused on in the second and third design 
experiment cycle.  
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5		 Conclusion	and	Outlook	

The use of videos has often been promoted as an important catalyst for teachers’ PD, and the empirical 
research on video use helps to specify more clearly under which conditions it can become successful 
(see introductory article of this special issue). This study contributes to the growing body of research 
on conditions of video use in PD courses with a specific focus on necessary enrichments for enhancing 
teachers’ reflection on interaction and for supporting teachers to adopt multiple perspectives in order 
to see the diverse ideas of all students within their classroom and to help them participate in rich 
mathematical negotiations of meaning. 

In our work, we justified the new PD goal from the empirical finding that the quality of classroom 
interaction is crucial for the learning opportunities (Cobb & Bauersfeld, 1995; Krummheuer, 2011), 
but teachers rarely focus on issues of interaction, even when relieved from the immediate need for 
action while observing classroom videos (Vogler et al., submitted; Vogler, 2015). With respect to 
equity issues, this finding suggests that the unequal distribution of learning opportunities for students 
with different backgrounds is also influenced by their perception of classroom interaction (DIME, 
2007; Straehler-Pohl et al., 2014; Zevenbergen, 2001). This is why researchers plead for developing 
more explicit forms of establishing norms (Bourne, 2003 and others). From these and our own 
findings we conclude that there is a necessity to sensitize teachers in PD programs not only to 
classroom interaction (Jungwirth et al., 2001) but also to students’ diverse perspectives on classroom 
interaction. The overall aim is to support teachers in establishing classroom interactions that allow all 
students to participate in rich mathematical processes. This includes the goal of shifting teachers’ 
attention to the need to be more explicit about norms and expectations, as well as sustain their focus 
on students’ diverse ideas.  

In our design of the PD program, we rely on Sherin’s (2007) theoretically well-justified assumption 
that extending teachers’ focus of attention is an important first step for modifying their classroom 
practices. Discussing classroom videos has again proven to be a useful approach to initiating reflection 
and extending the shift of foci (see Prediger et al., 2015), but at the same time, we felt the need for 
further means of supporting teachers’ shift of attention to students’ diverse perspectives. In this 
situation, we developed the double-layer design and introduced empirical material from student 
discussions to the PD course. By investigating transcripts of student discussions from a video clip with 
classroom interaction, teachers received the opportunity to focus on students’ perceptions and draw 
conclusions for their own classroom practices.  

Of course, our first three design experiments with the new double-layer design for video use did 
not provide empirical evidence sufficient to meet quantitative methodological research standards for a 
control trial, as this was not yet intended. However, our results justify our hope that its further 
exploration is worthwhile. Further research should involve a systematic investigation with a large 
sample of teachers under controlled conditions to explore how students’ perceptions can enhance 
teachers’ sensitivity to diverse perspectives and their openness for greater explicitness. In addition, the 
impact on teachers’ classroom practices should be taken into account.  

Beyond the specific topic of classroom interaction in diverse classrooms for video-based PD 
courses on other topics, this approach also has a potential for other PD topics: Video is a very 
important and vital tool for PD courses, since it allows addressing of aspects that are not automatically 
focused on by practicing teachers. However, solely watching the video alone is not sufficient; 
reflecting on it in groups of colleagues is crucial for shifting teachers’ focuses (Sherin, 2004; Scherer 
& Steinbring, 2006). Whereas some shifts in focus of attention are quite easy to achieve by suitable 
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focus questions in the discussions, others require additional means of support. In our approach, we 
enhanced a further shift in focus by empirical data from student discussions about the same video clips 
and achieved—at least in the investigated cases—our goal of extending to multiple perspectives. 
Further research should study the impacts on teachers’ classroom practices. 

This specific case motivates us to look for further enrichments of video-based PD courses that 
facilitate teachers’ adoption of multiple perspectives on the complexity of mathematics classrooms 
(Sherin et al., 2011).  
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