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Introduction

Students build knowledge based on their pre-existing ideas. 
To provide all students with adequate opportunities to learn 
science, teachers should continually assess1 their students’ 
thinking and make instructional decisions that are responsive 
(Kavanagh et  al., 2020; Ruiz-Primo, 2011; Ruiz-Primo & 
Furtak, 2007; Taber, 2017). Within these activities, teacher 
judgments of student thinking are essential because teachers 
can only act on what they perceive, and the quality of teacher 
judgments determines how teachers respond (Schoenfeld, 
2011). Situations conducive to the assessment of student 
thinking, which often occur spontaneously when interacting 
with the student, have been described as “teachable moments” 
(Shavelson et al., 2008). To provide students with adequate 
learning opportunities, teachers need to make note of rele-
vant student statements and hypothesize about the underly-
ing conceptions “on-the-fly,” all in the course of a buzzing 
lesson (Ruiz-Primo, 2011).

Practice-based learning offers a promising approach to 
enable preservice teachers to acquire the skills they need to 
engage in such complex classroom practice (Grossman et al., 
2009; Kloser, 2014; McDonald et al., 2013; Stroupe et al., 
2020). Grossman (2009) suggested to identify essential com-
ponents of core teaching practices. Assessing student think-
ing represents a component of the more complex practice of 
eliciting, assessing, and using student thinking for further 

instruction. Novice teachers should be allowed to enact such 
practices in complexity-reduced yet authentic learning envi-
ronments. Participants then have the chance to identify and 
engage in elements of teaching without facing the pressure of 
a real classroom situation. To illustrate practice components, 
representations of practice have been used, for example, 
written and video cases (Farrell et al., 2022; Kramer et al., 
2020). Although studies have shown that both media types 
are suitable for fostering teachers’ skills in noticing and 
interpreting relevant aspects of classroom situations, how 
participants benefit from the different qualities of each media 
type remains empirically an open question (Friesen & 
Kuntze, 2018; Hoppe, Renkl, Seidel, et  al., 2020; Kramer 
et al., 2020). Furthermore, the characteristics of the content 
to be observed apparently influence the acquisition of teach-
ers’ assessment skills (Hoppe, Renkl, & Rieß, 2020). To our 
knowledge, this assumption has not been systematically 
addressed with regard to the conceptual complexity of stu-
dent thinking about science.
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With the goal to develop teacher trainings that promote 
core teaching practices, McDonald et al. (2013) highlight the 
need for “a deep understanding of how people learn to enact 
ambitious professional practice” (p. 379) in practice-based 
learning environments. More research is needed on how spe-
cific characteristics of learning environments for teacher 
professional education have an impact on their learning prac-
tice (Kavanagh et al., 2020). In this study, we present a con-
cept of how the assessment of student thinking about 
significant ecological concepts can be fostered in line with 
principles of practice-based learning (Grossman et al., 2009; 
McDonald et al., 2013). Within a teacher training session, we 
experimentally varied essential components of the learning 
environment to gain a deeper understanding of how instruc-
tional elements in practice-based learning and different char-
acteristics of student thinking affect the acquisition of 
preservice science teachers’ assessment skills.

Teacher Assessment Skills: A Prerequisite for 
Responsive Teaching

Students build their knowledge on pre-existing ideas. To pro-
vide all students with appropriate learning opportunities, 
teachers need to address student thinking in the course of a 
lesson (Shavelson et al., 2008). This approach of responsive 
or adaptive teaching is supported by a large body of evidence 
(Decristan et al., 2015; Kavanagh et al., 2020; Ruiz-Primo & 
Furtak, 2007). Given that adaptive teaching is responsive to 
individual students’ learning requirements, it is seen as an 
essential means to achieve equity among learners (Windschitl 
& Barton, 2016). Following a Delphi expert panel approach, 
Kloser (2014) unsurprisingly identified the teaching practice 
of eliciting, assessing, and using student thinking as a core 
practice in teaching science. Kloser described this practice as 
teachers engaging in both formal and informal ways of prob-
ing student thinking and identifying students’ conceptions 
and mental models of the material world and scientific prac-
tices using a variety of assessment practices. Science teach-
ers should then use the information on their students’ thinking 
to guide further instruction. These activities are considered 
to be common formative assessment practices during class-
room interaction (Furtak, Kiemer, et  al., 2016). Teacher 
judgments on student thinking form the basis of all further 
steps of formative assessment because teachers can only act 
on what they perceive, and the way teachers interpret student 
thinking determines how they may respond, give feedback to 
a student, or ask a question to further explore student think-
ing (Ruiz-Primo & Furtak, 2007; Schoenfeld, 2011; van Es 
& Sherin, 2021).

Situations in which teachers assess and use student think-
ing may be planned by the teacher, yet they often arise spon-
taneously and unplanned, for example, when a teacher 
overhears student statements during group work (Shavelson 
et al., 2008). In both cases, making judgments about student 

thinking requires teachers to engage immediately in assess-
ment processes that involve the assessment skills of noticing 
and interpreting (Blömeke et  al., 2015; Heitzmann et  al., 
2019). Noticing refers to teachers being able to draw their 
attention to relevant student statements among all other 
events happening during a school lesson. Interpreting refers 
to how teachers make sense of what they have noticed 
(Farrell et al., 2022). These cognitive skills can be consid-
ered integral to teachers’ assessment competence (Blömeke 
et al., 2015; Heitzmann et al., 2019; Hoppe, Renkl, & Rieß, 
2020; Loibl et  al., 2020) and have also been described in 
research on teachers’ professional vision (Blomberg et  al., 
2011) and teacher noticing (van Es & Sherin, 2002). The 
closely connected processes of noticing and interpreting lead 
to a more or less adequate judgment about student thinking 
(Loibl et al., 2020).

Essential indications for student thinking are provided by 
their verbal statements. To reach a hypothetical understand-
ing of student thinking, the students’ statements must be 
cautiously interpreted (Duit et al., 2008). Adequate interpre-
tations of student thinking impose a particular challenge on 
teachers (van Es, 2011). The pedagogical task for science 
teachers subsequent to a judgment entails linking student 
thinking based on their everyday experience to scientific 
knowledge (Gebhard et  al., 2017). Teachers may build 
bridges from (or draw contrasts between) intuitive student 
thinking to scientific knowledge, which enhances students’ 
ability to reconstruct their conceptions toward scientifically 
valid perspectives (Duit et al., 2008). These strategies may 
be implemented, for example, by direct instruction or facili-
tating classroom discourse. Interpreting student thinking in 
a way that can inform such pedagogical decisions is difficult 
(Furtak, Kiemer, et  al., 2016). Less experienced teachers 
tend to interpret student thinking according to the student’s 
general behavior or aspects of classroom management, for 
example, when teachers remark that a student hardly partici-
pates in a discussion (Schoenfeld, 2011; van Es, 2011). 
However, even when referring to subject-specific aspects in 
student statements, teachers often tend to evaluate student 
thinking as only right or wrong (see Chi et al., 2004; Furtak, 
Kiemer, et al., 2016; Ruiz-Primo & Furtak, 2007). To guide 
further instruction and provide students with appropriate 
learning opportunities, teachers must gain an understanding 
of the specific conceptions that underlie students’ state-
ments and comprehend the way students think (Furtak, 
Kiemer, et al., 2016; Gropengießer & Marohn, 2018; van Es 
& Sherin, 2021).

Common Student Conceptions: Evidence-Based 
Representations of Student Thinking

Specific characteristics of student thinking as the object of 
assessment are likely to determine the quality of teachers’ 
judgments (Hoppe, Renkl, & Rieß, 2020; Schrader & 
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Praetorius, 2018). Student thinking on scientific content var-
ies greatly (Duit, 2009). To understand typical patterns of 
student thinking, researchers in science education have 
described student conceptions of scientific principles, phe-
nomena, and concepts for decades. Student conceptions 
describe subjective mental constructions and have also been 
designated as, for example, student misconceptions, alterna-
tive conceptions, or naïve theories. When researchers aim for 
a description of student conceptions, they usually collect and 
evaluate qualitative data using, for example, group discus-
sions. Although some student conceptions of varying scien-
tific topics (e.g., anthropomorphisms) might occur, most 
student conceptions are domain-specific, that is, they differ 
on the scientific topic they refer to (e.g., blood circulation, or 
decomposition processes; Hammann & Asshoff, 2015).

Furthermore, student conceptions can differ in the com-
plexity of their conceptual construction (Gropengießer, 
2006). Gropengießer distinguishes, for example, between 
concepts, constructs, and principles. A concept represents the 
simplest form of an idea and refers to things, processes, or 
general referents (Chi et al., 1994). They are expressed by 
words or terms (Gropengießer & Marohn, 2018). When 
learners relate a term to one or other terms, a construct is 
built in the learner’s mind. Constructs refer to concrete facts 
and can be expressed by a single assertion or sentence 
(Gropengießer & Marohn, 2018), for example, blood is pri-
marily contained in blood vessels (Chi et  al., 1994). 
Principles are particularly complex ideas in which different 
constructs are related to each other. Based on a large body of 
research, teachers and teacher educators might refer to com-
prehensive collections of common student conceptions about 
the interpretation of student thinking as a basis for further 
instruction (Duit, 2009). In such collections, common con-
ceptions are usually described giving a brief description of 
the conception as well as exemplary student statements indi-
cating a certain conception (Pine et  al., 2001). In various 
prominent models of pedagogical content knowledge (PCK), 
knowledge about student conceptions is considered to be a 
key component of teachers’ professional knowledge 
(Loewenberg Ball et al., 2008; Shulman, 1984).

Understanding student conceptions requires complex 
reconstructive analysis processes because student statements 
must be interpreted by inference. This processing is difficult 
in the middle of a school lesson when teachers have no prior 
knowledge on potential student conceptions (Dannemann, 
2020). Fortunately, many typical student conceptions have 
been described in empirical research for a variety of scien-
tific topics. Descriptions of student conceptions usually con-
tain an applicable concept name, a definition, and anchor 
examples (e.g., Hammann & Asshoff, 2015). These descrip-
tions of typical student conceptions can serve as categories 
for teachers’ on-the-fly judgments of student thinking (Taber, 
2017). However, an evidence-based category is, in most 
cases, an abbreviation of what students actually think, and 
does not cover all variants and deviations from this category 

(Dannemann, 2020). Therefore, a spontaneous judgment of 
student thinking based on such categories can only be con-
sidered a tentative but useful hypothesis, given the chal-
lenges of “on-the-fly” assessment of student conceptions 
(Heitzmann et al., 2019). Gaining a hypothetical understand-
ing of how students think, teachers can then move on to 
adaptive instruction, or they can ask questions to validate 
their understanding of how they perceive a student’s thinking 
(van Es & Sherin, 2021).

Practice-Based Learning: An Approach to Foster 
the Application of Practice-Oriented Knowledge

To educate prospective teachers successfully in acquiring 
practice-oriented knowledge, the framework for teaching 
practice developed by Grossman et  al. (2009) suggests 
identifying common core practices of the teaching profes-
sion and decomposing them into individual components 
that can then be rehearsed in complexity-reduced settings 
that display only certain aspects of classroom practice. 
Common core practices of the teaching profession repre-
sent “broadly applicable instructional strategies known to 
foster important kinds of student engagement and learning” 
(Windschitl et al., 2012). Such practices occur frequently in 
teaching, and they preserve the complexity of teaching in 
the sense that learning opportunities must be tailored to the 
specific needs of particular students (Grossman et al., 2009; 
Windschitl & Barton, 2016). For science teaching, a Delphi 
study highlighted eliciting, assessing, and using student 
thinking about science as a particularly significant practice 
(Kloser, 2014). Noticing and interpreting student concep-
tions which underlie student statements represent an essen-
tial component within this core teaching practice (Chi et al., 
2004; Furtak, Thompson & van Es, 2016; Ruiz-Primo, 
2011; Schoenfeld, 2011).

Teaching preservice teachers components of a more com-
plex practice such as noticing and interpreting student think-
ing does not ensure they can adequately use these practices 
when they enact complete lessons (Kennedy, 2016). In prac-
tice-based teacher education, it is essential that teachers learn 
to connect those practices to specific purposes which relate 
to students, context, and content (Hauser & Schneider 
Kavanagh, 2019). McDonald et  al. (2013) suggested orga-
nizing practice-based learning in a cycle in which preservice 
teachers can rehearse components of core practices engaging 
in activities with increasing complexity. The authors stress 
the need for the development and identification of pedago-
gies (e.g., video analysis), which teacher educators enact to 
support teachers in learning practice. To design learning 
environments based on principles of practice-based learning 
that foster specific skills, an important step is to assess how 
different components of a learning setting contribute to the 
acquisition of teacher skills. The question of which represen-
tations of practice can be used and implemented in teacher 
training is particularly prevalent within practice-based 
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learning (Codreanu et  al., 2020; Danielson et  al., 2018; 
Grossman et al., 2009).

Written and Video Cases: Representations of Practice.  Video 
and written cases are commonly used as representations of 
practices (Danielson et al., 2018). Both media types provide 
the opportunity for teacher students to engage in certain 
aspects of teaching practice without facing the pressure of a 
real classroom situation. Novice teachers are offered the 
chance to rehearse, revise, and retry certain aspects of prac-
tice (Grossman et al., 2009). Video cases are considered to be 
particularly authentic because they display many facets of 
practice. Yet, this complexity may lead to mental load on the 
viewers and be perceived as overtraining (Farrell et  al., 
2022). However, results in research on mental load caused by 
video viewing have not been consistent (Kramer et al., 2020). 
Written cases are considered to be less authentic because 
they display fewer facets of classroom practice (Danielson 
et al., 2018). The lower authenticity of written cases offers its 
own advantages (Grossman et al., 2009). For example, writ-
ten cases allow participants to sequentially process the infor-
mation presented (Gold et al., 2016).

Studies have shown that text and video cases have similar 
potential in promoting teacher skills in noticing and inter-
preting classroom situations (e.g., Hoppe, Renkl, & Rieß, 
2020; Kramer et al., 2020; Schneider et al., 2016). Given that 
video and written cases offer different potentials and limita-
tions, the question arises as to how both media types contrib-
ute to the acquisition of cognitive skills when used in 
combination. Learners might thus benefit from the complex-
ity and richness of a classroom situation represented in vid-
eos as well as the opportunity for sequential processing of 
information that written cases offer. Research on the effects 
of media-combined learning environments for teachers has 
been very scarce. Kramer et al. (2020) found that compared 
to using transcripts only, a combination of videos and tran-
scripts in fostering teachers’ situation-specific skills of class-
room management was particularly effective. Participants in 
the media-combined condition worked with transcripts first 
and then moved on to working with videos. The transcript 
and video sequence was not varied.

When evaluating the benefit of written and video cases in 
teacher training, motivational constructs are often measured 
in addition to the outcomes of the intended cognitive teacher 
skills (Codreanu et  al., 2020). Given that videos represent 
many facets of real classroom practice, and they offer view-
ers the opportunity to become immersed in the classroom 
situation (Farrell et  al., 2022). This motivational construct 
has been framed as immersion or cognitive involvement in 
video-based learning (Schneider et  al., 2016; Seidel et  al., 
2011; Syring et al., 2015). For example, Syring et al. (2015) 
measured the extent that participants were engaged and 
involved in video and text-based case work on classroom 
management. They found that immersion, understood as the 
level of engagement and involvement in case work, increased 

slightly over time in the video group as well as the text group. 
However, immersion always remained higher in the video 
than in the text group. Participants seemed to be more 
involved in video cases than in text cases, which also led to 
slightly higher engagement in case work. These findings 
raise the question of whether, for example, viewing a video 
first may facilitate participants’ immersion in a text case. 
When combining text and video cases in practice-based 
learning, an evaluation of participants’ perceived immersion 
appears to be particularly fruitful, yet to our knowledge, it 
has not been investigated to date.

Rehearsals of Components of Practice.  Practice-based learn-
ing suggests rehearsing a certain component of teacher prac-
tice and then moving on to the next step characterized by 
more features of authentic practice (Grossman et al., 2009; 
McDonald et  al., 2013). Such an increase in authenticity, 
which Grossman et  al. (2009) called approximations of 
practice, might involve a more complete or integrated repre-
sentation of practice or fuller participation by a novice 
(Grossman et  al., 2009). For example, participants might 
examine video exemplars and in a subsequent step rehearse 
what they observed in a live role-play. This procedure in 
practice-based learning implies the question of how much 
rehearsal is needed until participants are ready to move to 
the next step. When practicing assessment of student think-
ing, the teachers’ learning progress likely depends on the 
scientific target content of student thinking as well as on the 
conceptual complexity of students’ statements that are being 
noticed. Focusing on student conceptions about evolution, 
Fischer et  al. (2021) found that trainee teachers assessed 
anthropomorphic misconceptions significantly more often 
than teleological misconceptions. Effects of the conceptual 
complexity of student thinking on teachers’ assessment 
competences to the best of our knowledge have not been 
systematically tested and reported. Nonetheless, when 
developing pedagogies of how teachers can engage in 
teacher practices in successive steps, such as assessing stu-
dent thinking, an evaluation of how much practice is needed 
with respect to varying content complexity is crucial. In a 
small sample study, Hoppe, Renkl, & Rieß (2020) found that 
learning to assess more complex student conceptions 
appears particularly challenging compared to assessing less 
complex student conceptions.

Aim of Study

The present study aimed to expand knowledge on the design 
of practice-based teacher trainings for fostering teachers’ 
assessment skills of student thinking. We assessed how the 
use of different media types as representations of practice, 
the number of rehearsals, and different characteristics of stu-
dent thinking that account for its complexity contribute to 
preservice teachers’ acquisition of assessment skills. 
Furthermore, we examined how a combination of these 
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aspects in practice-based teacher trainings can advance 
teachers’ on-the-fly judgments of student thinking. We 
addressed the following research questions:

Research Question 1: To what extent do different case 
types as representations of practice (video or written 
cases) and student conceptions of different complexity 
impact (a) the acquisition of preservice teachers’ assess-
ment skills and (b) preservice teachers’ perceived immer-
sion in a first rehearsal?

Our first research question aimed to validate previous 
findings. Correspondingly, we assumed that video and writ-
ten cases are both suitable to promote teachers’ acquisition of 
assessment skills. With respect to the complexity of student 
conceptions, we expected that the acquisition of assessment 
skills would occur differently because student conceptions of 
different conceptual complexity represent different require-
ments for teachers’ noticing and interpreting. Moreover, 
video cases are often assumed to bear particular potential 
because they provide an opportunity for participants to 
become immersed in the situation, but previous research 
shows no clear advantage of videos for participants’ per-
ceived immersion in a case.

Research Question 2: To what extent does a media-com-
bined sequential variation of video and written cases and 
student conceptions of different complexity impact (a) the 
acquisition of preservice teachers’ assessment skills, and 
(b) preservice teachers’ perceived immersion in a second 
rehearsal?

This research question was explorative given its novelty. 
With regard to the teaching principle of increasing complex-
ity, preservice teachers might benefit from practicing the 
assessment of less complex content using less complex rep-
resentations of practice (written cases) before moving on to 
more complex content using a more complex representation 
of practice (video cases). With regard to participants’ per-
ceived immersion it is novel and of particular interest to 
examine how they perceive their immersion in a media-com-
bined training.

Research Question 3: Does learning to assess complex 
student conceptions require more rehearsals than learning 
to assess less complex student conceptions?

Student conceptions vary not only on the scientific topic 
they refer to but also on the complexity of their conceptual 
construction (Chi et  al., 1994; Gropengießer & Marohn, 
2018). The question is whether the number of necessary 
rehearsals depends on different degrees of conceptual com-
plexity in student conceptions. This research question also 
has not been addressed in the context of on-the-fly assess-
ment. Expecting that assessing more complex conceptions 

would be more difficult, we assumed that participants benefit 
from more rehearsals.

Method

Participants and Design

Participants were recruited within a course in a Biology edu-
cation master’s program for preservice teachers at two uni-
versities. The sample consisted of 104 participants (81 
female, 23 male). The average age was 24.75 (SD = 3.48). 
Sixteen preservice teachers were enrolled in a program for 
elementary school teachers, and 88 were enrolled in a pro-
gram for secondary school teachers. All participants had 
completed a bachelor’s program in Biology covering the 
ecological subject area under investigation in this study. 
Furthermore, all participants had taken part in a mandatory 
teaching internship integrated into the preceding bachelor’s 
program. The structure of the study program for preservice 
Biology education teachers is largely similar to study pro-
grams at universities throughout Germany. Participants were 
not familiar with specific ecological student conceptions.

The intervention study followed an experimental pre-
posttest design including a further interim measurement 
time. The individual preservice teachers were randomized to 
experimental conditions (see Table 1). All participants in 
experimental groups took part in a practice-based assessment 
training comprised of two rehearsal sessions. Within the 
experimental conditions, we varied media type (video or 
text) as well as content (student conceptions of different 
complexity). After an interim measurement time, media type 
and content were switched for each group in the second 
rehearsal (e.g., video case with less complex content during 
the first rehearsal, then written case with complex content 
during second rehearsal). The student conceptions repre-
sented in the classroom cases referred to basic ecological 
concepts from the overarching topical domain of material 
cycles in ecosystems. A control condition had access to the 
same information about specific ecological student concep-
tions as the experimental conditions, but participants did not 
rehearse assessing student conceptions. Instead, they took 
part in lesson planning activities addressing those specific 
student conceptions. More precisely, participants in the con-
trol condition were asked to think about learning activities 
that build on those specific student conceptions and allow 
students to move their thinking forward (e.g., generating 
cognitive conflict in the mind of a student).

Development of Video and Written Cases to 
Promote Assessment Skills

To foster preservice teachers’ assessment skills, the 
research team developed classroom cases following man-
uals that depict the production of scripted yet authentic 
classroom vignettes (Piwowar et  al., 2017; Seidel et  al., 
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2022). The video cases were approximately 2 min long. 
For each topic domain (importance of plants in ecosys-
tems and decomposition processes), three vignettes had 
been produced. In each vignette, a short group work epi-
sode (science classroom) was presented. Four students 
worked on their respective topic, that is, importance of 
plants in ecosystems or decomposition processes. 
Students’ verbal statements revealed underlying student 
conceptions in these domains. The student conceptions 
had been selected to represent common student concep-
tions, as identified in various empirical studies and among 
students at primary and lower secondary levels (Hammann 
& Asshoff, 2015). The selected student conceptions on the 
importance of plants in ecosystems can be classified as 
complex principles (C), whereas the student conceptions 
on decomposition processes can be classified as less com-
plex concepts (-C) (Gropengießer & Marohn, 2018). Thus, 
the content of the classroom vignettes differed with 
respect to the complexity of student conceptions and the 
topical focus.

To develop comparable text cases, the video cases were 
transcribed. Complementary non-verbal information (e.g., 
students’ gestures) had been added. Thus, we developed six 
cases in text format, each presenting about 2,000 text signs. 
Video and text cases contained additional information on 
school type, class level, and topic of the lesson.

Measures and Instruments

Assessment Skills.  To assess the development of preservice 
teachers’ assessment skills, participants took part in a video-
based test prior to, within, and after the intervention. The 
same instrument was used at each measurement point. The 
video-based test consisted of two scripted videos (each 
approx. 2 min) displaying a science classroom scene at a 
lower secondary level (see Figure 1). Similar to the cases 
used during the intervention, a group of four students worked 
on tasks related to the topic domain of material cycles in eco-
systems. In a group discussion, they expressed their concep-
tions about the subject matter. The test consisted of two 
parts. Each of the two videos was linked to one of the student 
conception complexity levels and to a specific topic domain. 
The first part of the video test (Part A) represented complex 
student conceptions (principles) about the importance of 
plants in ecosystems. The second part of the video test (Part 
B) represented less complex student conceptions (concepts) 
about decomposition processes. While less complex student 
conceptions on decomposition processes can be concluded 
from a single statement, for assessing the more complex stu-
dent conceptions about the importance of plants in ecosys-
tems, different statements must be related to each other. The 
videos represented a total of 23 situations in which student 
conceptions were noticeable.

Table 1.  Experimental Groups and Control Group (N = 104).

Group (IV) n Media type and content during the first rehearsal Media type and content during the second rehearsal

VideoC/Text-C 19 Videos, complex student conceptions (C) Transcripts, less complex student conceptions (-C)
TextC/Video-C 20 Transcripts, complex student conceptions (C) Videos, less complex student conceptions
Video-C/TextC 20 Videos, less complex student conceptions (-C) Transcripts, complex student conceptions (C)
Text-C/VideoC 20 Transcripts, less complex student conceptions (-C) Videos, complex student conceptions (C)
Control group 25 C/-C (no videos or transcripts) C/-C (no videos or transcripts)

Note. Complex student conceptions (C) can be classified as principles (Gropengießer & Marohn, 2018) and topically refer to the importance of plants in 
ecosystems. Less complex student conceptions (-C) can be classified as constructs and topically refer to the decomposition of matter.

Lina: (reads task out loud) Where does the change in leaves come 
from? Give reasons for your statements. 

Adrian:  I guess it’s the frost and the wind.

Lina: Yes, I just think that small animals, for example, ants cut up the 
leaves and then take them to their burrows and that is how the 
leaves get those holes and so on.

Danielle: (looks at Lina) Isn’t this task similar to the last one? (Lina raises 
her shoulders) You’re saying exactly the same thing.

Jamal: Well, I definitely think that nature just made it that way and 
that it’s nature’s intention that leaves just change like that in the 
course of a year.

Figure 1.  Transcribed Episode From a Video Vignette.
Note. Students discuss the causes of decomposition processes.



48	 Journal of Teacher Education 76(1)

In addition to the video, participants received information 
about the classroom sequence (e.g., student names, class 
level, and learning materials) to provide a more comprehen-
sive picture of the assessment situation and to allocate obser-
vations to certain students. The classroom cases used for the 
test differed from the cases used in the intervention in the 
group of students and the tasks on which the students worked. 
Participants were asked to analyze the videos with a focus on 
what seemed relevant for further teaching and learning. We 
used an open-question format which had already been used 
for determining various competence levels in previous stud-
ies (e.g., Kersting, 2008). To represent the fleetingness of the 
actual classroom situation, the videos could only be paused 
to note down observations. Single episodes or complete vid-
eos could not be watched again.

The quality of teachers’ assessment skills was operation-
alized as the level of noticing and interpreting student state-
ments about underlying conceptions. We coded participants’ 
responses following the qualitative content analysis 
(Mayring, 2015). Categories had been formed deductively 
and inductively. First, we coded preservice teachers’ noticing 
in the sense that participants selected relevant student expres-
sions that hint at the underlying conceptions. Selecting 
means that participants had notes about observations with 
reference to a specific anchor in the video or written case. We 
further determined the quality of participants’ observations 
in terms of their interpretations of presumable underlying 
student conceptions. For example, we distinguished whether 
student expressions were evaluated by their scientific cor-
rectness or whether an attempt had been made to understand 
the students’ way of thinking (Furtak, Kiemer, et al., 2016; 
van Es, 2011). Thus, a total of 18 categories emerged to 
describe the participants’ responses. These 18 categories 
were transferred into a six-level quasi-interval scale which 
was validated by three experts who assigned the categories to 
the values 1 to 6 (1 = very low level of assessment skills, 6 
= very high level of assessment skills; intraclass correlation 
coefficient [ICC] = .938). Lower levels describe, for exam-
ple, merely descriptive comments or comments that interpret 
student expressions about general student behavior. Lower 
levels of assessment skills further describe comments that 
evaluate student expressions as right or wrong but lack 

attempts to understand the students’ ways of thinking. Higher 
levels of assessment skills describe attempts to gain an 
understanding of the specific conceptions that underlie stu-
dents’ statements and to comprehend the way students think. 
Each participant’s response that referred to a relevant pas-
sage in the video was assigned a value from 1 to 6. The scores 
were summed for each part of the video test. This procedure 
resulted in a sum score representing a comprehensive mea-
sure of assessment skills based on the preservice teachers’ 
proficiency. This measure includes both cognitive processes 
of noticing and interpreting at different degrees of adequacy. 
To determine the reliability of measuring assessment skills 
using the vignette test, Cronbach’s alpha was calculated. The 
reliability was acceptable for Part A of the video test 
(Cronbach’s alpha = .72) and excellent for Part B (Cronbach’s 
alpha = .91).

Immersion.  To assess the preservice teachers’ perceived 
immersion while rehearsing assessment of student concep-
tions using video and written cases, participants rated their 
perception on a scale for immersion immediately after each 
rehearsal session (see Table 2). The scale consisted of seven 
items and was adapted from Syring et al. (2015). The internal 
consistency of the questionnaire was satisfying, with Cron-
bach’s alpha for perceived immersion = .75.

Procedure.  All participants attended two lecture-style ses-
sions each lasting for 90 min (see Table 3). In the first ses-
sion, ecological content knowledge relevant to assessment 
(e.g., decomposition processes, plant ecology) was addressed. 
The second session addressed general PCK on student con-
ceptions (e.g., the role of student conceptions for student 
learning). The participants were further introduced to spe-
cific PCK on typical student conceptions in the content 
domains of ecology. This introduction to typical ecological 
student conceptions took place within two consecutive 
90-min rehearsal sessions.

In an example-based learning environment, participants 
were able to analyze classroom cases (video or written for-
mat) on the student conceptions that were expressed. Initially, 
participants were introduced to solution examples as to how 
student expressions can be successfully assessed according 
to the underlying student conceptions. At the same time, par-
ticipants received specific PCK about common student con-
ceptions of either complex conceptions about the importance 
of plants in ecosystems or less complex conceptions about 
decomposition processes (see Table 4). For the first video/
written case, participants were given examples of what eco-
logical student conceptions can be observed in the classroom 
sequence. They were then asked to watch the video again and 
comprehend the solution examples. Participants in the text 
group were asked to read the text again. For the next two 
videos/written cases, participants were asked to assess stu-
dent conceptions themselves. For each video/written case, 

Table 2.  Description of the Scale for Immersion: Number of 
Items (N) and Sample Items.

Scale N Items

Immersion 7 When I was working on the cases I was fully 
involved.

When I was working on the cases I wanted 
to know more.

When I was working on the cases I found 
the sections boring.

Note. Likert-type response scale from 1 (disagree) to 4 (agree).
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participants were able to compare their judgments to an 
expert solution. Thus, participants were asked to practice 
applying their knowledge about specific student conceptions 
using a total of three classroom cases during the first 
rehearsal. After the interim tests, three further classroom 
cases followed during the second rehearsal. These practice-
based teacher trainings were designed as prestructured group 
work and could be completed independently by the partici-
pants. The purpose of this design was to minimize the influ-
ence of the lecturers on the results of the different training 
conditions. Other conditions (e.g., learning time and formu-
lation of the tasks) were kept constant across the groups.

In these rehearsals using representations of practice, we 
varied (a) the conceptual complexity, (b) the media type 
(video or written case), and (c) the sequence in which case 
type and content were presented within the two rehearsal ses-
sions. Thus, for the second rehearsal phase, we exchanged 
case types and student conceptions in their complexity. For 
example, if participants had used video cases in the first 
phase, they received written cases in the second phase. If 
participants had rehearsed assessing complex student con-
ceptions in the first phase, they rehearsed assessing less com-
plex student conceptions in the second phase. The formal 
structure of the two rehearsal phases did not differ. After 
each rehearsal cycle, all participants in the experimental con-
ditions were asked to report perceived immersion during 
enactment.

The sessions of a control condition were held chronologi-
cally parallel to the experimental conditions. Participants in 
the control condition received the same information about 
typical ecological student conceptions, including anchor 
examples as the experimental conditions (see Figure 2). 
Participants in the control condition included no rehearsal 
applying this knowledge using written and video cases, but 
they were asked to plan lessons that address ecological student 
conceptions. Thus, participants had an opportunity to process 
knowledge about typical student conceptions in-depth, but 
they were not able to enact such knowledge in an on-the-fly 
assessment activity using representations of practice.

Results

Table 5 displays the means and standard deviations of key 
variables in all experimental conditions. An alpha level of 
.05 was used for all statistical tests. We used partial η2 as an 
effect size measure—qualifying values <0.06 as small 
effects, values in the range between 0.06 and 0.13 as medium 
effects, and values >0.13 as large effects.

Pre-analysis

We calculated analysis of variances (ANOVAs) to determine 
whether there were any statistically significant differences 
between groups. We found no difference between groups in 

Table 4.  Student Conceptions.

Category: student conceptions about the causes of decomposition of plant and animal matter

Concept Definition Anchor examples

Decomposition due to the influence of 
abiotic factors (Hammann & Asshoff, 
2015)

Decomposition processes are primarily 
attributed to the influence of abiotic 
factors (e.g., air, sun, cold, moisture).

“Hmm. . . I think frost decomposes the 
leaves.”

“. . . more like by the weather.”
Decomposition by the action of 

macroscopically visible organisms 
(Hammann & Asshoff, 2015)

The cause of decomposition processes 
is seen exclusively in the action of 
macroscopically visible organisms (e.g., 
cows, insects).

“Snails and beetles maybe. . . they gnaw on 
the fruit. The sheep also do that.”

“. . . because little bugs then nibble on it. 
And worms.”

Note. Examples of the information about common student conceptions were given to both the experimental conditions as well as the control condition.

Table 3.  Procedure of Tests, Lectures, and Practice-Based Trainings.

Group n Variation of media type and content complexity in practice-based trainings

VideoC/Text-C 19 Pretest
Lectures

VideoC Interim test Text-C Posttest
TextC/Video-C 20 TextC Video-C
Video-C/TextC 20 Video-C TextC
Text-C/VideoC 20 Text-C VideoC
Control group 25 C/-C C/-C

Note. Pedagogical content knowledge (PCK) about common ecological student conceptions was taught within the case-based trainings. Complex student 
conceptions (C) referred to the topic domain of the importance of plants in ecosystems. Less complex student conceptions (-C) referred to the topic 
domain of the decomposition of matter. The control group (CG) received the same knowledge about common ecological student conceptions in both 
content areas. Prior to this, all participants were taught content knowledge and general PCK about student conception in two lecture-style sessions.
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assessment skills or demographic variables such as age, 
enrollment in study programs, grades in biology, number of 
semesters, and teaching experiences (all ps > 0.20).

Research Question 1: To What Extent Do 
Different Case Types as Representations of 
Practice (Video or Written Cases) and Student 
Conceptions of Different Complexity Impact 
(a) the Acquisition of Preservice Teachers’ 
Assessment Skills and (b) Preservice Teachers’ 
Perceived Immersion in a First Rehearsal?

To examine the effectiveness of case-based training using 
different case formats and content of different complexity, 

we compared preservice teachers’ assessment skills 
between each experimental group and between experimen-
tal groups and a control condition. Results were generated 
separately for the assessment of complex content (A) and 
the assessment of less complex content (B) (see Table 5). 
After the first rehearsal, a rmANOVA showed significant 
differences in preservice teachers’ assessment skills for 
complex student conceptions (Part A) in comparison to pre-
test results, F(4, 99) = 4.77, p < .001, highlighting an 
effect size of η2 = 0.16. Bonferroni-adjusted post hoc tests 
revealed that none of the experimental groups outperformed 
participants in the control condition after practicing assess-
ment of complex student conceptions. Analyses further 
revealed statistically significant differences in assessment 
skills between groups that had rehearsed assessing complex 
student conceptions and the Text-C/VideoC group, which 
had rehearsed assessing less complex student conceptions 
(with a different topical focus), p = .007 (Video/C) and p = 
.034 (Text/C).

We further compared preservice teachers’ achievement 
in assessing less complex (Part B) after the first rehearsal. 
Taking into account the results for pretest and interim test, 
a rmANOVA determined statistically significant differ-
ences between groups for the mean quality of assessment 
skills between groups, F(4, 99) = 18.61, p < .001, with an 
effect size of η2 = 0.43. Post hoc analyses showed that 
groups that had rehearsed assessing less complex student 
conceptions outperformed the control condition 
(Bonferroni-adjusted ps < .001) and groups that had 
rehearsed assessing complex student conceptions 
(Bonferroni-adjusted ps < .001). We found no evidence 
indicating a higher benefit from either the video or the text 
condition. Comparisons with the control condition revealed 
that groups benefited significantly from practice-based 
training only if they had rehearsed assessing less complex 
conceptions and only for assessing less complex concep-
tions with the same topical focus (Part B).

On average, participants in all experimental groups evalu-
ated their immersion in the upper half of the Likert-type 
response scale during the first rehearsal (see Table 6). An 
ANOVA revealed no significant differences between groups, 
F(3, 70) = 1.16, p = .330.

Research Question 2: To What Extent Does a 
Media-Combined Sequential Variation of Video 
and Written Cases and Student Conceptions of 
Different Complexity Impact (a) the Acquisition 
of Preservice Teachers’ Assessment Skills and (b) 
Preservice Teachers’ Perceived Immersion in a 
Second Rehearsal?

Case format and content were changed in the second rehearsal. 
For assessing complex student conceptions (Part A), an 
rANOVA showed significant differences in preservice teachers’ 

Table 5.  Means and SD of Assessment Skills for Complex 
Conceptions (C) and Less Complex Conceptions (-C) at Three 
Measurement Times.

Variable Experimental condition n M SD

Assessment skills
Part A: C
(Pretest)

1 Video/C 19 3.37 2.73
2 Text/C 20 5.20 4.25

3 Video/-C 20 5.55 4.62
4 Text/-C 20 5.50 6.26
CG C/-C 25 4.76 3.79

Assessment skills
Part B: -C
(Pretest)

1 Video/C 19 3.84 3.85
2 Text/C 20 7.40 7.44

3 Video/-C 20 7.60 8.27
4 Text/-C 20 9.65 9.26
CG C/-C 25 5.40 5.13

Assessment skills
Part A: C
(Interim test)

1 Video/C 19 29.16 10.91
2 Text/C 20 27.20 9.31

3 Video/-C 20 21.75 11.65
4 Text/-C 20 17.65 9.75
CG C/-C 25 20.44 9.95

Assessment skills
Part B: -C
(Interim test)

1 Video/C 19 31.47 8.08
2 Text/C 20 32.75 7.82

3 Video/-C 20 35.50 7.73
4 Text/-C 20 33.75 8.83
CG C/-C 25 22.48 11.80

Assessment skills
Part A: C
(Posttest)

1 Video/C 19 18.21 13.31
2 Text/C 20 16.40 13.22

3 Video/-C 20 44.65 12.24
4 Text/-C 20 45.80 10.58
CG C/-C 25 22.56 18.01

Assessment skills
Part B: -C
(Posttest)

1 Video/C 19 47.68 8.39
2 Text/C 20 49.00 13.58

3 Video/-C 20 50.20 8.07
4 Text/-C 20 51.90 7.97
CG C/-C 25 29.08 19.23

Note. Part A of the video test displayed student statements indicating 
complex student conceptions (C) about the importance of plants in 
ecosystems. Part B of the video test displayed student statements 
indicating less complex student conceptions (-C) about the 
decomposition processes.
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assessment skills between the experimental conditions and the 
control condition, F(4, 99) = 6.23, p < .001), highlighting an 
effect size of η2 = 0.21 (see Figure 2). All experimental condi-
tions outperformed the control condition, p = .014 (VideoC/
Text-C), p = .003 (TextC/Video-C), p < .001 (Video-C/TextC), 
p = .001 (Text-C/VideoC). Participants’ performance was not 
statistically different between experimental conditions. Analyses 
of the preservice teachers’ assessment skills for less complex 
student conceptions revealed a similar picture. A rmANOVA 
showed significant differences, F(4, 99) = 10.01, p < .001, 
with an effect size of η2 = 0.29 (see Figure 3). Bonferroni-
adjusted post hoc tests revealed that all experimental conditions 
outperformed the control condition, all ps < .001, and no statis-
tically significant differences between experimental groups 
were found.

After the second rehearsal phase, participants evalu-
ated their immersion again in the upper half of the Likert-
type response scale (see Table 6). Yet, an ANOVA 
revealed significant differences between participants, 
F(3, 65) = 4.08, Bonferroni-adjusted p = .010, high-
lighting an effect size of η2 = 0.16. Participants in the 
VideoC/Text-C group reported significantly lower scores 
for their immersion than participants in the Video-C/
TextC group. t-Tests further showed that compared to the 
first phase of rehearsals, participants in the VideoC/

Text-C reported significantly lower scores for the second 
rehearsal phase, t(15) = 4.06, p < .001. For all other 
experimental groups, no statistically significant differ-
ences were found between their evaluation or the first and 
the second rehearsal phase.

Research Question 3: Does Learning to Assess 
Complex Student Conceptions Require More 
Rehearsals Than Learning to Assess Less 
Complex Student Conceptions?

To address this research question, we refer to the analyses 
presented in the previous sections Research Questions 1 and 
2. We compared the experimental groups’ performances to 
the performance of a control condition (see Table 5). 
Participants in all experimental groups outperformed partici-
pants in the control condition in assessing complex student 
conceptions only after a second rehearsal. Participants in the 
experimental conditions outperformed participants in the 
control group in assessing less complex student conceptions 
after the first rehearsal. However, participants in the experi-
mental conditions only showed better assessment skills than 
the control condition, if they had rehearsed assessing less 
complex student conceptions (which had a different topical 
focus than complex student conceptions).
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Figure 2.  Results for Assessing Complex Student Conceptions.
Note. The Video and Text designations indicate whether the group had practiced with classroom videos or transcripts. C and -C indicate whether the 
group had practiced assessing complex student conceptions (C) focusing on the importance of plants in ecosystems or less complex student conceptions 
(-C) focusing on the decomposition of matter. For example, the group VideoC/Text-C had practiced assessing complex student conceptions using 
classroom videos during the first rehearsal, and less complex student conceptions using classroom transcripts during the second rehearsal.
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Discussion

This article focuses on how preservice science teachers can 
be supported in developing cognitive skills for assessing stu-
dent thinking when interacting with students. Making such 
on-the-fly judgments of student conceptions informs teach-
ers’ pedagogical decisions on further instruction in response 
to their students’ thinking. We focused on teachers’ on-the-
fly assessment processes as a key decomposition within for-
mative assessment activities. Following the teaching practice 
approach, we investigated the effects of media type, content 
complexity, and a sequential variation of those components 
on the development of preservice teachers’ assessment skills.

In Research Question 1, preservice teachers’ acquisition 
of assessment skills and perceived immersion within a video 
or text-based training was addressed. We found no evidence 
that either video or written cases are more beneficial in a 

single rehearsal. This finding is in line with previous research 
(Friesen & Kuntze, 2018). When choosing and developing 
suitable representations of practice, educators need to con-
sider which facets of practice are made visible in the repre-
sentation (Danielson et  al., 2018). When assessing student 
thinking, noticing and interpreting what students say is 
important. Unlike non-verbal features such as mimics and 
gestures, students’ verbal statements might be well repre-
sented in both video and written cases. Although after a sin-
gle rehearsal, both case types appear to be suitable for 
increasing participants’ on-the-fly assessment skills, the con-
ceptual complexity of the content has a notable impact on the 
acquisition of these skills. Only experimental groups that had 
practiced assessing less complex student conceptions dif-
fered significantly from the control group’s performance. 
Conclusively, differences in the complexity of student think-
ing require an adaption of the learning environment.

Table 6.  Means (SD) of Immersion After Both Rehearsal Sessions.

Construct After first rehearsal After second rehearsal

1
Video/C

2
Text/C

3
Video/-C

4
Text/-C

CG
C/-C

1
Text/-C

2
Video/-C

3
Text/C

4
Video/C

CG
C/-C

Immersion 3.32
(0.39)

3.32
(0.48)

3.46
(0.42)

3.21
(0.33)

– 2.91*
(0.32)

3.16
(0.52)

3.39*
(0.34)

3.24
(0.45)

–

Note. *Significance of cross-sectional mean difference. Significant at an alpha level of p < .01. Likert-type response scale from 1 (disagree) to 4 (agree).
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Figure 3.  Results for Assessing Less Complex Student Conceptions
Note. The Video and Text designations indicate whether the group had practiced with classroom videos or transcripts. C and -C indicate whether the 
group had practiced assessing complex student conceptions (C) focusing on the importance of plants in ecosystems, or less complex student conceptions 
(-C) focusing on the decomposition of matter. For example, the group VideoC/Text-C had practiced assessing complex student conceptions using 
classroom videos during the first rehearsal, and less complex student conceptions using classroom transcripts during the second rehearsal.
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Apart from the evaluation of preservice teachers’ assess-
ment skills, we evaluated participants’ perceived immersion 
during rehearsals as a motivational construct. Participants in 
all conditions reported high values for perceived immersion 
while using written or video cases to practice assessing stu-
dent thinking. Thus, we found no advantage for participants’ 
immersion with any particular media type and content after 
one rehearsal. Participants were able to instead achieve a 
high level of cognitive involvement in video and written 
cases.

Research Question 2 addressed the impact of a sequential 
variation of video and written cases and content of different 
conceptual complexity on the development of assessment 
skills and participants’ immersion during rehearsals. 
Analyses showed that all experimental groups substantially 
benefited in the development of assessment skills from con-
secutive rehearsals in all variations. Unlike after the first 
rehearsal, all experimental groups after the second rehearsal 
differed from the control condition, which had received the 
same PCK about common student conceptions about ecol-
ogy but had no opportunity to apply this knowledge in text-
based and video-based teacher training. This finding 
underlines the benefit of practice-based learning for teach-
ers’ professional development in the case of on-the-fly judg-
ments of student thinking.

Our findings indicate that within the approach of teaching 
practice using text and video cases to develop teachers’ 
assessment skills, different paths may prove to be effective. 
To confirm this assumption, further research is needed on the 
variation of media types and different content qualities in 
learning sequences for practice-based teacher education. 
These findings for the practicalities of science teacher educa-
tion are not trivial. Results may encourage teacher educators 
to implement an element of choice when preservice teachers 
learn to assess student thinking in practice-based learning 
environments. Participants may choose a case format and 
content they prefer for rehearsals. By allowing prospective 
teachers a high degree of control over the learning process, 
their motivation to acquire assessment skills will likely be 
sustained, which might lead to enhanced learning outcomes 
(Scheiter, 2014).

Apart from analyzing the development of assessment 
skills, an evaluation of how participants reported their 
immersion during rehearsals contributes to a more nuanced 
understanding of the impact of using different media types 
that represent content of different complexity in learning 
sequences during teacher trainings. For their perceived 
immersion, participants in all experimental conditions 
reported high values for both rehearsals. However, results for 
the immersion of the experimental group that assessed com-
plex student conceptions using videos as the more complex 
case format in the first rehearsal and then moved to assess 
less complex student conceptions using written cases as the 
less complex case format in the second rehearsal, offer a 
more nuanced evaluation of the intervention. This result 

partially differs from the findings of Syring et  al. (2015). 
They compared participants’ immersion in video and written 
cases at three measurement times and found a significant dif-
ference in participants’ immersion in favor of the video con-
dition at the first measurement. In the other two measurements, 
the differences were not significant. We suggest that not only 
the media type might influence immersion but characteristics 
of the content in interaction with the media type could also 
play a role. According to our theoretical considerations, the 
experimental condition that reported significantly lower val-
ues for perceived immersion was the only group that experi-
enced no progression in complexity of either content or case 
type. This result suggests that for participants’ motivation, an 
element of progression in the complexity of the media type 
or content complexity when creating a series of rehearsals 
could be an important factor to consider. To test this hypoth-
esis and to further explore how media type and choice of 
content affect participants’ motivation further research is 
needed.

Generally, teacher trainings designed for practicing evi-
dence-based assessment of student thinking based on catego-
ries derived from common student conceptions helps teachers 
develop first reasonable hypotheses about their students’ 
thinking as a preliminary condition for further instruction. 
Apart from serving as an anchor for adaptive teaching or as 
further questions to explore student thinking, category-based 
interpretations of student conceptions contribute to the addi-
tional goal of developing a common language in the profes-
sionalization of teaching (Grossman et al., 2009; Heitzmann 
et al., 2019; Windschitl & Barton, 2016). In the context of 
formative assessment, being able to name specific diagnoses 
of student thinking might enhance the development and the 
application of treatments as teachers’ instructional decisions 
tailored to specific forms of student thinking (Taber, 2017).

Although different paths appear to provide an opportunity 
for successful learning in multiple rehearsals, the question 
remains as to how much practice is needed to learn to assess 
a specific target content. In Research Question 3, the number 
of rehearsals needed for practicing the assessment of student 
conceptions that displayed different degrees of conceptual 
complexity was addressed. Comparisons with the control 
condition showed that for assessing less complex student 
conceptions, participants highly benefited from a single 
rehearsal session. For assessing complex student concep-
tions, the experimental groups only differed from the control 
group’s performance after the second rehearsal. This finding 
suggests that assessing student conceptions with more con-
ceptual complexity requires more rehearsals until a learning 
cycle is considered complete and before advancing to the 
next step. When learning to assess less complex student con-
ceptions, one rehearsal appears to be sufficient. A notewor-
thy finding was that even after a second rehearsal phase, 
which in our study design consisted of student conceptions 
of a different content and different complexity, performance 
in assessing complex student conceptions was lower than the 
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performance of less complex student conceptions. Further 
research is needed to explore whether a second rehearsal 
assessing student conceptions with the same degree of com-
plexity and the same content would further refine partici-
pants’ assessment skills.

We point out that for the vignette test we used, no further 
test-theoretical quality criteria were available besides the 
reported reliability coefficients. Due to our specific subject-
matter education context in which assessment skills were 
measured, we could not resort to fitting instruments with 
proven reliability and validity. In principle, however, the 
assessment of teachers’ professional skills using video 
vignettes has proven successful many times (Hoppe, Renkl, 
Seidel, et al., 2020; Kersting, 2008; Schneider et al., 2016). 
Nevertheless, further studies should further investigate the 
validity of vignette-based assessment of preservice teachers’ 
assessment skills in specific subject areas. Also, we recog-
nize the significance of teachers’ instructional decision-mak-
ing subsequent to the assessment of student thinking. 
Blömeke et al. (2015) integrated teachers’ decision-making 
into their competence model. We suggest that this model can 
guide further studies. Future research may investigate, for 
example, how preservice teachers can be supported in recom-
posing assessment of student thinking and instructional deci-
sion-making when enacting more complete practices of 
formative assessment (Grossman et al., 2009).

Conclusion

First, the study provides conceptual value because it outlines 
how on-the-fly assessment of student thinking about science 
can be promoted in preservice teachers through rehearsing 
category-based assessment of student thinking using video 
and written cases as representations of practice. Second, the 
study provides insight into how specifics of practice-based 
learning environments may be designed to effectively foster 
preservice teachers’ on-the-fly assessment skills. Generally, 
teacher trainings using written and video cases as representa-
tions of practice, which provide participants with the oppor-
tunity to rehearse the assessment of student thinking, is 
effective. Written and video cases both serve as suitable rep-
resentations of practice.

The conceptual complexity of the target content to be 
assessed, however, needs to be considered. Although a single 
rehearsal is effective for assessing less complex student con-
ceptions, more complex content requires more practice. 
Given that the acquisition of assessment skills in student 
conceptions appears to be largely content-specific, partici-
pants always benefit from further rehearsals when a different 
content is presented. When sequences of rehearsals are being 
planned, different variations of media type (video or written 
cases) and content appear to have unique benefits in enhanc-
ing participants’ assessment skills. Analyses of participants’ 
immersion reveal a possible interaction between content 
complexity and media type on participants’ engagement.  

We suggest considering a progression in the complexity of 
media type or content complexity when planning sequences 
of rehearsals.
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Note

1.	 In the literature on teacher training, the terms teacher assess-
ment and teacher diagnosing are used with large conceptual 
overlap. This paper is relevant to both terms.
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