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The feedback in the environment is designed following findings in the literature. The system provides 

KR feedback, and when a diagnosis of a student error is possible it provides ES feedback. The student 

then has the option to try again to obtain TA feedback. The ES feedback in the main tasks has low 

specificity (i.e., verbally formulated suggestions), whereas the ES feedback in the subtasks has higher 

specificity (i.e., suggestions that may contain calculations). WE feedback, a worked-out solution, is 

available; but we postpone the worked-out solution until after a student has selected a subtask. A 

student, however, is at liberty to immediately select a subtask and view the worked-out solution. Once 

a student returns to the main task WE feedback will be available for the main task. 

Figure 1: Example of ES feedback during a task 

Figure 1 shows ES feedback a student receives when inversely computing the slope. To detect the 

various (combinations of) student errors, so-called buggy rules are implemented in the system. These 

buggy rules represent erroneous steps in a student's calculation. Over 24 rules are implemented. The 

rules are based on empirical findings by Van der Hoek et al. (2023) and work by Van Dooren et al. 

(2005) on the unwarranted use of proportional models in missing value problems. The rules include, 

for instance, using a proportional model (i.e., calculating: 𝑦𝑣 = 𝑦1/𝑥1 ∙ 𝑥𝑣), inversion of the slope 

(i.e., using: ∆𝑥/∆𝑦), and (in)correct intermediate rounding of the slope. Subsets of the buggy rules 

for the main task were used for the subtasks. 

In the environment, a student has several options presented by buttons: (1) go to a subtask that is 

selected by the system based on a diagnosis, (2) retry the current task with different starting values, 

and (3) view a worked-out solution (when available). The subtask is selected by the MBT system, 

through the following arrangement: Subtask A is selected in case no error could be detected, a student 
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has provided no input yet, or a student calculates: 𝑦𝑣 = 𝑦2 + (𝑦2 − 𝑦1). Subtask B is selected when 

a student correctly calculated the slope (rounding errors are allowed) but made a detectable error 

elsewhere. Subtask C is selected when a student detectably calculates the slope incorrectly. 

To view how a student navigated the environment, see https://youtu.be/YYRkew5-EEI for an 

example replayed at 10 times the normal speed. In the next subsection, we further explain how the 

experiment in which students use the environment was set up.  

Data and data analysis 

For this qualitative experiment, a convenient sample of eight senior general secondary students from 

10th grade and one student from 11th grade were recruited from four different classes in the school 

in the Netherlands where the first author is employed. Participation was based on availability and 

consent to partake. The students had received prior education on linear extrapolation as part of their 

standard curriculum, but not within four weeks before the experiment.  

The students were invited to complete the main task in the environment in a session ranging between 

10 and 30 minutes depending on the student. Screen captures along with audio recordings were used 

to document the students using the environment. Pen, paper, and an onscreen graphic calculator were 

available to the students. A researcher supported the students in case of confusion on how to operate 

the system, but not in case of confusion on the task. After the session with the environment ended, 

the researcher conducted a semi-scripted interview to determine the experiences of the students with 

the environment.  

The screen captures of the sessions with the environment were transcribed into chronological 

accounts of the events. These accounts were then ordered according to the amount of help the student 

required from the system. From this ordering five different approaches to using the error-specific 

feedback and the worked-out solutions emerged. General descriptions of the approaches are 

formulated and summarized in Table 1. The students' utterances in the interviews that showed the 

experiences of the students with worked-out solutions and error-specific feedback were transcribed. 

These utterances were grouped by similarity and coded with a common theme. 

Results 

In Table 1 we find descriptions of students' approaches to using the error-specific feedback and the 

worked-out solutions. The help level ranges from requiring no help at all from the system (0) to 

requiring much help (4). KR feedback provides knowledge of results, ES feedback is error-specific 

feedback, WE feedback consists of a worked example and TA feedback allows for retries after KR, 

WE, or ES feedback.  

  

https://youtu.be/YYRkew5-EEI
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Table 1: Various usages of help in the environment 

Help level Description of help usage Frequency 

0 The student correctly completed the main task and received KR 

feedback 

1 

1 The student corrected an error after ES feedback  2 

2 The student solved the tasks by using ES feedback, only using WE 

feedback when ES feedback was unclear 
2 

3 The student solved the tasks by studying WE feedback and 

correcting errors with ES feedback 
3 

4 The student alternated between TA feedback and WE feedback 1 

Using Table 1 we can divide students into two groups, Group A with a help level of 2 or less, and 

Group B with a help level of 3 or more. The difference between these groups is the use of worked-

out solutions. Students in Group A seldom used a worked-out solution and if they did it was because 

feedback from the system was unclear to them. In contrast, students in Group B used a worked-out 

solution as a worked example in the sense of Chi et al. (1989). Of these students, three students 

immediately viewed the worked-out solution of a subtask without trying the subtask. Furthermore, in 

Group B we also found the student with help level 4, this student exhibited a trial-and-error-like 

behavior almost frantically switching between retrying a task and viewing the worked-out solution. 

The difference between group A and group B can perhaps be explained by the level of uncertainty 

(Bordia et al., 2004) the students experienced that could have been caused by a lack of sufficient prior 

knowledge.  

Aside from students’ approaches to working in the environment, we also investigated students' 

experiences with worked-out solutions and error-specific feedback through interviews. Table 2 

summarizes the utterances during the interviews that were conducted after interacting with the 

environment.  

Table 2: Utterances in the interviews 

Utterance Frequency 

Error-specific feedback helps to identify the error 7 

An error is not pinpointed in a worked-out solution 4 

A worked-out solution reduces motivation for further practice 3 

A worked-out solution provides an insightful overview of the task 3 

For worked-out solutions, we have two negative utterances with a total frequency of 7 (the second 

and the third from the top) and we have one positive utterance with a frequency of 3 (the fourth). For 

error-specific feedback, we have only a positive utterance with frequency 7 (the first). If one were to 

summarize these results, one could conclude that in this group error-specific feedback is preferred 

over worked-out solutions. 
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Conclusion 

How did our sample of senior general secondary students experience practicing linear extrapolation 

in our MBT-driven learning environment? First, we consider the research question on the use of error-

specific feedback and worked-out solutions. We found that some students studied the worked-out 

solutions instead of only using worked-out solutions to check their answers. Studying worked-out 

solutions can lead to memorizing them without proper self-explanation (Chi et al., 1989). This effect 

can be reduced by offering error-specific feedback and postponing worked-out solutions.  

Three of the nine students in our sample immediately viewed the worked-out solution of a subtask 

without trying the subtask. Perhaps this can be explained by the students' uncertainty, caused by a 

lack of sufficient prior knowledge of the tasks. If so, this can be remedied by providing the 

opportunity for direct instruction, possibly by incorporating an instruction video in the environment. 

A combination of direct instruction and inquiry is an effective way of learning (De Jong et al., 2023). 

Next, we consider the research question on students’ experiences with ES (error-specific) feedback 

as opposed to WE feedback (worked-out solutions). Overall, students had a positive experience with 

the ES feedback provided by the environment. They found it helped them pinpoint errors in their 

calculations whereas WE feedback did not. Furthermore, they found that WE feedback provided a 

clear overview of the task. However, WE feedback reduced motivation for further practice with 

similar tasks, since there is not much left to explore after studying the worked-out solution. This 

provides an argument for offering ES feedback and postponing WE feedback.  

Now we reflect on the validity of any claims we made. We have a very small sample from a specific 

group of students, which means that we cannot generalize beyond statements about the existence of 

certain behaviors or opinions of students. Even the explanations for the various phenomena offered 

in this section and the previous sections are at best hypotheses. Since these explanations are given 

after the phenomenon was observed, they hold little to no bearing on any claims of cause and effect. 

Then, what have we gained by this endeavor? We have gained two things, firstly we have gained 

leads for further study and secondly, we have gained leads for improvement of the environment. 

To summarize, the experiences of students with the MBT environment were overall positive and eight 

out of the nine students completed the main task using the information provided by the system. 

Further development of such MBT-driven systems might contribute to improving learning processes. 

This future research could show that senior general secondary students, with low self-explanation 

skills, can benefit from practicing procedures such as extrapolation with the aid of error-specific 

feedback provided by MBT. 
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Computational thinking (CT) is a fundamental skill for everyone that is relevant to 21st-century skills. 

Initiatives have been carried out to enhance CT outside of computer science (CS) courses. In this 

study, we integrated CT into mathematics lessons utilizing GeoGebra. Our lessons’ development was 

guided by the educational design research approach (EDR). When we piloted our lessons with junior 

high school students, we found that GeoGebra could provide pop-up notifications as formative 

feedback to support students’ debugging skills. Pop-up notifications could act as a negotiated-style 

interruption or an immediate-style interruption. The first interruption is when the students get a 

pending message about the errors so that they become aware of them. Meanwhile, the latter informs 

students to revise the errors immediately. In this paper, we will discuss how these interruptions as a 

formative assessment could be a means of support for students while learning CT+Maths lessons. 

Keywords: Computational thinking, mathematics, formative feedback, assessment, GeoGebra. 

Introduction 

The purpose of this study is to explore formative feedback that can be supported by GeoGebra while 

learning computational thinking in mathematics lessons. Papert (1980) introduced computational 

thinking (CT) through computer programming within mathematics contents. His idea was to build 

students’ CT skills and mathematical knowledge when interacting with the LOGO turtle. A program 

was developed by him and his colleagues. Students could input the commands and observe what 

happened to them. For instance, to make a triangle, students could type in: forward 50, right 120, 

forward 50, right 120, forward 50, and right 120. It would produce an isosceles triangle with a length 

of 50 for each vertice. The program was intended to be intuitive, and students could develop CT skills 

as well as mathematics concepts, which were considered too formal for young learners. 

Since LOGO Turtle and its similar programs were introduced, schools in the US have started to 

initiate programming activities. However, Resnick (2009) found that this initiative was not 

sustainable due to some challenges, such as students finding it difficult with the textual commands 

(syntaxes). Later, he and his colleagues developed what we now call block programming, ‘Scratch’ 

to smoothen how students learn programming. Nowadays, Scratch is used by users around the world. 

Additionally, in order to enhance CT in mathematics learning, visual programming (Scratch) and 

mathematics software (spreadsheets, GeoGebra, and MATLAB) have been utilized (Ye et al., 2023). 

However, visual programming tends to provide little space for debugging as it was not designed to 

do so (Liu et al., 2017), and block programming prevents syntax errors from happening (Resnick, 

2012). Therefore, our lessons utilized GeoGebra, which has a ‘pop-up’ feature to facilitate debugging 

when command errors are inputted. 
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Ukkonen (2023) asserted that integrating CT in mathematics education is new, and to ensure 

successful integration, we need to consider formative assessment. Instead of the formative feedback 

provided by the teachers, we consider formative feedback from the tool students use (GeoGebra) that 

aligns with the idea of constructionism by Papert (1980) in which students build up their knowledge 

through their interaction with computer programs. We would like to present our experience when 

utilizing GeoGebra for formative feedback while learning CT in mathematics lessons. Therefore, we 

would like to find out how GeoGebra’s pop-up could support students in accomplishing debugging 

tasks, which is a form of formative assessment.  

Conceptual Framework 

We commonly have two types of assessment, namely formative (assessment for learning) and 

summative (assessment of learning) (Tan, 2011). The first aims to support students to reach their 

learning goals through feedback during the learning process and enhance students’ learning (Black 

& Wiliam, 1998). For instance, when a student had a misconception about adding a decimal number 

with an integer by neglecting the decimal separator, the teacher could assist students with questions 

and/or feedback to deal with the misconception. Meanwhile, the second is conducted at the end of 

the topic, lesson, term, or semester to know what students have gained from their learning. In this 

paper, we are interested in formative assessment, which mainly focuses on formative feedback. 

Formative feedback 

Cizek et al. (2019) defined formative feedback as teachers’ and students’ support to infer strengths, 

weaknesses, and opportunities for improvements in learning. They stated that with formative 

assessment, students could deepen their understanding, improve their achievement, take 

responsibility for their learning, and self-regulate their learning. However, Burkhardt and Schoenfeld 

(2019) argued that it is unlikely that teachers could provide formative assessments for each student 

during a class teaching period because of time limitations. 

As formative assessment could be in the form of feedback, Hattie and Timperley (2007) explained 

how the power of feedback could benefit learning. Feedback is information that leads students to 

confirm, add to, overwrite, tune, or restructure it in memory (Winnie & Butler, 1994 as cited in Hattie 

& Timperley, 2007). Hattie and Timperley (2007) described three directions and four levels of 

feedback. For the directions, they classified them into (1) feedback about where a student is 

(FeedBack), (2) where a student is going (FeedUp) and (3) where a student will go next 

(FeedForward). The following model (Figure 1) by (Hattie & Timperley, 2007, p. 87) is used to help 

us consider the feedback provided by GeoGebra pop-up. 
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Figure 1: A model of feedback to enhance learning (Hattie & Timperley, 2007, p. 87) 

Ukkonen (2023) used this model for analyzing a case study with a teacher and two students when 

learning computational thinking in a mathematics lesson. In this paper, we will utilise this model to 

specify to which parts the GeoGebra pop-ups belong to the model, discuss, and analyse how the 

GeoGebra pop-ups have helped students in our study.  

Technology and Formative Assessment 

Digital technology can gather and process data on a large scale and speed, making it a powerful 

resource to support teachers in formative assessment (Looney, 2010). Dalby and Swan (2019) argued 

that digital technology could support and empower students in formative processes by providing 

feedback. Additionally, the feedback could act as a replacement for or an addition to teacher-led 

processes (Dalby & Swan, 2019). From their study, we could learn that technology could help process 

students’ responses quickly and provide feedback quickly so that students can modify their responses.  

 

Figure 2: A model of feedback to enhance learning (Dalby & Swan, 2019, p. 841). 

The AuthoMath project (https://www.authomath.org/) utilizing STACK and GeoGebra is relevant to 

our study. Using STACK and GeoGebra for formative assessment has helped students to be more 

successful with accomplishing the tasks (Sanz-Ruiz et al., 2023). With this digital technology, 

students would receive feedback if they made mistakes by pressing a check button. The difference 

from our study is that GeoGebra will automatically notify students when incorrect commands are 

inputted without pressing the check button. Our previous study, Yunianto et al. (2023) utilized this 

GeoGebra feature (pop-up notifications), and it benefited students. GeoGebra’s pop-up is related to 

https://www.authomath.org/
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two styles of interruptions, namely, the immediate style of interruption and the negotiated style of 

interruption. Robertson et al. (2004) investigated these interruptions when students were debugging 

and found that negotiated-style interruption is better than immediate-style interruption when 

supporting debugging activities.  

Method 

This study explored the potential of the GeoGebra pop-up as formative feedback when learning 

computational thinking (CT) in mathematics lessons. It investigated how GeoGebra pop-up could act 

as formative feedback to benefit students when accomplishing Math+CT tasks. The analysis of our 

data about how this feature has helped us in our study is qualitative descriptive research as it provides 

a comprehensive summary of data describing the primary properties of the participants’ actions, 

words, and experiences during data collection and then interpreting it (Ayton, 2023).  

Context 

We developed GeoGebra-based Math+CT lessons on the topic of the area of a circle (Yunianto et al., 

2023) guided by an educational design research (EDR) approach (McKenney & Reeves, 2018). More 

details of the development of GeoGebra-based Math+CT lessons can be found in our previous study. 

In the lessons, students learned how to construct an inscribed regular polygon on a circle with 

GeoGebra commands. Students also had to debug a program to create a circle and an inscribed 

polygon. The participants of this study were seventeen junior high school students (aged 12-15) from 

five different schools in Indonesia. 

Data collection and analysis 

We collected data by recording students’ screens while they were engaging in the tasks. Students 

were well informed by their teachers about this research and consented to participate in this study. 

Not all videos recorded full lessons due to the limited storage capacity of the devices and technical 

issues.  Some videos captured the voices of students and a teacher. For this paper, we could not 

provide the analysis of all videos but rather a few videos that depict the potential of formative 

feedback. We transcribed students’ discussions with themselves, their peers, and the teachers and 

then provided the interpretation of the transcripts. The analysis was one of progressive focussing 

(Robson, 1993). At the first stage, the recordings were simply transcribed, and screenshots were 

incorporated as necessary to make sense of the transcription. Subsequently, the first author turned the 

transcript into a plain account and an interpretative account was written and the validity of those 

interpretation was discussed with other authors.  

Findings 

The following paragraphs present the work of a student who worked on constructing a regular 

polygon with a slider. The polygon vertices could change as the slider was moved (from 3 to 10). 

Therefore, this construction would produce an equilateral triangle, a square, a pentagon, a hexagon, 

a heptagon, an octagon, a nonagon, and a decagon respectively to the slider. This student inputted an 

incorrect command for the slider ‘n-Slider(3,10,1)’ and GeoGebra notified her with a pop-up. It said, 

“Create slider(s) for n”. She then edited the command to be n=Slider(3,10,1) and continued to input 

the next command. Finally, she accomplished this task by creating a regular polygon with a slider. 
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Figure 3: A pop-up notification for an incorrect slider command  

While doing this task, this student talked to herself immediately after the pop-up notification 

appeared. The self-talk of this student is as follows: 

Student A: Why is it incorrect? (the student was thinking for a while) 
Student A: (self reply) Oh this one, the equal sign. 

From the transcript, we can see that this student reflected on her command after seeing the pop-up 

notification and thought for a while what was wrong. Her self-reflection led her to the correct answer.  

On another task, she also benefitted from the notification. She was working on a task and inputted all 

correct commands but missing a (the angle). The pop-up (Figure 4) notified the error (Please check 

your input, undefined variable B’). The student misinterpreted the notification first and she edited the 

polygon, thinking it was the source of error.  Afterwards, she discussed with her peer, and they 

reflected to the previous experiences of similar tasks. Based on their prior knowledge and peer 

discussion, she realized that she missed the a.  Hence, she inserted a (a=360deg/n). In the end, she 

had 3 runs and 0 clear and accomplished the task.  

 

Figure 4: A pop-up notifying an error  

The following excerpts present another case when a student discussed with his teacher when he 

encountered the pop-ups. He inputted commands for point A and point B correctly. He typed in 

n=Slinder(3,10,1), with the additional letter n. A pop-up appeared notifying the “Unknown command: 

Slinder” (Figure 5). He edited it and pressed enter, then he deleted it. 

Student B: Why is it incorrect? 
Teacher: That is there to make a slider. 
Student B: I saw it from the hint! 
Teacher: Yes, you can see it from the hint 
Student B: I made it sir! 
Teacher: Are you sure? Where is the slider? 
Student B: Look at this first!(pointing to the slider on screen) 
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Figure 5: A pop-up notification as an immediate-style interruption  

The above excerpts show how the GeoGebra pop-up notification provided immediate feedback to the 

student, so he looked at the hint to receive guidance about how to create a slider. 

In another case, we witnessed a negotiated style of interruption where an incorrect point B command 

B=(2:2) was inputted but did not provide a pop-up because it could be run as a slider. This notification 

was delayed until it was used for the polygon’s command. It would notify it as incorrect when it is 

used for the polygon command as B was not a point (illegal argument Number B) (Figure 6). It helped 

students to locate the error so that they could go directly and fix the command that caused the error. 

Besides it directed students to the error, it suggested them how to use correct commands and variables 

when programming geometrical objects. For instance, in this case they only needed to use points to 

create a polygon.  

 

Figure 6: A pop-up notification as a negotiated-style interruption  

We counted the number of pop-up cases on our 17 videos. In total, there are 35 cases where 27 of 

them led students to successfully accomplish the tasks because both styles of interruption informed 

them about the errors and how they could fix them. Nevertheless, we did not investigate if the students 

struggle with the pop-ups that were written in English language.  

Discussion 

Students benefited from the GeoGebra pop-up notifications that helped them to complete the tasks 

successfully. This result is in line with the study by Sanz-Ruiz et al. (2023). We observed that in some 

cases after our students received a pop-up, they made fewer errors when they engaged later with the 

remaining tasks. This might be called effective error detection skills as per Hattie and Timperley 

(2007). Students experienced errors and would notice similar pop-ups if they made the same mistakes. 

They could avoid the same mistakes in later tasks. In this paper, we studied the impact of GeoGebra 

pop-up notifications on students’ actions at the task level of the model of Figure 1. In future studies, 

we aspire to examine in detail the impact of feedback on students’ actions and interactions at the 

process level, self-regulation level, and self-level.  
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We showed that the formative feedback from the GeoGebra pop-ups provided students with 

immediate feedback and notification about their errors so they could reflect on their actions, revise, 

and make relevant corrections.  This type of feedback belongs to the Feed Back direction at first level, 

feedback of the task (FT) and second level, feedback of the process (FP) by Hattie and Timperley 

(2007).  The provided information about pop-ups and the task is similar to the study by Simmons and 

Cope (1993) in which LOGO feedback was attributed to FT leading students to more correct answers. 

At the FP level of the model (Figure 1), the GeoGebra pop-up notification (Figure 6) could act as a 

cueing mechanism (Hattie & Timperley, 2007),which helps students improve their strategies of 

programming and coding. It could be in the form of immediate-style of interruption and negotiated-

style of interruption to support students reflect on their mistakes. Our data shows that students spent 

more time to identify their errors when they used the negotiated style of interruption. On the contrary, 

the immediate-style interruption informed them directly about their errors. However, our data do not 

support that immediate style of interruption is better than negotiated style of interruption as suggested 

by the literature (Robertson et al., 2004). Our data show that both styles of interruptions are beneficial 

to students.  

Our GeoGebra-based Math+CT lessons seem to follow the model in Figure 2 by Dalby and Swan 

(2019). We provided students with GeoGebra tasks.  If students input incorrect commands, a pop-up 

will notify them. Students could proceed with their actions or discuss the pop-up with their peers and 

teacher. Next, students could delete or edit their incorrect commands and proceed with the next task. 
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This study investigates microteaching in mathematics method courses, focusing on how mathematics 

teacher educators (MTEs) prepare primary teachers for teaching mathematics. We surveyed 65 

MTEs across 71 Turkish universities, examining their approaches to topic selection, session settings, 

and assessment and feedback in microteaching. We found a preference for MTE-led topic selection 

and peer-based teaching sessions. Most MTEs tailor evaluation rubrics to individual needs, 

emphasizing a personalized assessment and feedback process. Furthermore, revealing evaluation 

criteria before sessions was noted to improve feedback transparency. The study underscores the 

impact of these practices on formative assessment and feedback. 

Keywords: Microteaching, Mathematics methods courses, Mathematics teacher educators. 

Introduction 

Primary teachers are essential in developing foundational skills in learners during critical learning 

periods. Unlike specialized subject teachers, primary teachers cover a range of disciplines, including 

literacy, social studies, and mathematics. To prepare them, teacher training programs include method 

courses that focus not only on subject knowledge but also on effective teaching strategies and creating 

supportive learning environments (Strawhecker, 2005). Recognizing the importance of these courses, 

we conducted an in-depth study on the structure of mathematics method courses managed by MTEs. 

This paper presents our preliminary analysis and insights into microteaching within these courses 

from the MTEs' perspectives. We explore how these practices influence formative assessment and 

feedback, which are crucial for nurturing teacher candidates and achieving broad educational 

objectives of enhancing mathematical teaching skills (Bosica et al., 2021). This study addresses two 

main research questions: (1) Why do/ don’t MTEs employ microteaching in method courses? and (2) 

How do MTEs structure the implementation of microteaching? 

Literature review: microteaching in teacher preparation 

Microteaching is a key component in teacher education, renowned for its effectiveness in improving 

teaching skills and easing the shift from theory to practice. It creates a simulated environment that 

enhances practical teaching abilities—like concept explanation, material preparation, and 

performance analysis—in small groups, as highlighted by Brown (1976). It also builds essential 

competencies for effective mathematics instruction (Dayal & Alpana, 2020; Cheng, 2017) and boosts 

self-efficacy and confidence in teacher trainees. Peker (2009) notes that microteaching significantly 

reduces teaching anxiety, improving confidence in lesson delivery. Batten (1979) and Majoni (2017) 

describe it as a method that focuses on specific skills, shortens teaching time, and reduces class size, 

effectively linking theoretical knowledge with actual teaching. Additionally, Elias (2018) stresses 

mailto:bilqe.yilmaz@gmail.com
mailto:ozmantar@gantep.edu.tr
mailto:kbilge01@gmail.com


 

 

Proceedings of the 14th ERME Topic Conference FAME, 5-7 June 204, Utrecht, The Netherlands – ISBN 978-90-393-7788-8 311 

that microteaching facilitates feedback for behavioral change in candidates, adapting to individual 

needs and promoting a focused environment for skill development. 

Microteaching's effectiveness largely stems from the tailored feedback it provides, which enhances 

teaching competencies. Brodsky and Doherty (2010) highlight feedback's crucial role in fostering 

learning and self-assessment, helping trainees identify their strengths and areas for improvement. 

Zhongji (2006) also notes that incorporating student feedback into microteaching significantly boosts 

teaching skills, making the training more efficient. Beyond skill development, feedback enhances 

motivation and interest among trainees, as noted by Özcan and Gerçek (2018). Peer feedback in 

microteaching can influence perceptions of 'good teaching', focusing on presentation and style, which 

affects evaluation processes (Vander Kloet & Chugh, 2012). Additionally, Mathew (2018) shows that 

feedback in microteaching creates a psychological environment conducive to improvement. 

Building on these insights, Saraçoğlu and colleagues (2018) highlight that microteaching enables pre-

service teachers to assess their own teaching proficiency in mathematics, providing a critical platform 

for self-critique and peer feedback. This reciprocal feedback process, as Semerci (2000) points out, 

not only enhances prospective teachers' self-evaluation skills but also improves their teaching 

performance through insights from peer evaluations. Learning from peers helps prospective teachers 

refine their teaching methods. These collective findings underscore microteaching's vital role in 

evaluating and enhancing teaching competencies, especially in mathematics, preparing teacher 

candidates for their future roles. Thus, microteaching is essential both as a feedback mechanism and 

a preparatory tool, contributing significantly to the candidates’ professional readiness. 

Methods  

In this study, we share a portion of our broader research that explores six key areas in the design and 

structure of mathematics method courses within primary teacher education programs: the objectives, 

content delivery approaches, the design of teaching-learning situations, assessment and evaluation, 

collaborative endeavors, and research activities. To address each dimension, a mixed-methods survey 

comprising both open and closed-ended questions was crafted. 

This study focuses on responses related to assessment and evaluation in microteaching, inspired by a 

literature review on diverse microteaching approaches (Mukuka & Alex, 2024). Three main 

characteristics of microteaching—planning, teaching in varied settings, and the evaluation-feedback 

cycle—were identified and reflected in the survey questions tailored to each aspect. Initially, the 

survey investigates whether MTEs include microteaching in their programs and their reasons for its 

inclusion or exclusion. Regarding planning, it queries how MTEs assign microteaching topics, from 

predetermined topics to allowing candidates to choose, including other possible methods. For the 

teaching settings, it asks about the intended audience, whether it is a real classroom, peers, a 

combination with video analysis, or other settings. Concerning evaluation, the survey explores if 

MTEs use a rubric for assessing microteaching and how these rubrics are sourced. It also examines 

the use of the evaluation tool, such as whether criteria are shared with candidates beforehand, if 

assessments are conducted solely by the MTE, or if peer evaluation is involved. 

The participants of our study consisted of whole groups of MTEs who were responsible for teaching 

the mathematics method course within the primary teacher undergraduate programs at education 

faculties across Turkey. The target population consisted of 90 academics at 71 universities to whom 
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the survey was sent via email. Responses were received from 73 MTEs, and out of these, 65 provided 

complete answers to all the questions in the survey. The remaining 8 indicated that they could not 

participate due to various reasons, such as being new to the course. Overall, the sample of 65 

participants out of the population of 90 indicates a 72.22% representativeness. 

The responses provided by MTEs in the survey underwent both qualitative and quantitative analyses. 

For the qualitative part, we focused on the open-ended responses, where reasons cited by participants 

were grouped under common themes to identify the underlying motivations for either implementing 

or refraining from microteaching in their courses. Quantitatively, the answers to the remaining survey 

items were scrutinized using descriptive statistics, with a particular emphasis on frequency counts. 

This analysis helped pinpoint prevailing trends regarding the selection of topics, the settings chosen 

for teaching, and the employed strategies for evaluation and feedback, providing a comprehensive 

overview of the current practices among MTEs. 

Findings 

Findings regarding the first research question 

Findings related to the first research question revealed that out of 63 MTEs who responded to the 

open-ended question about the inclusion of microteaching practices in mathematics teaching courses, 

2 left the questions unanswered. For those MTEs (n=50) who reported implementing microteaching, 

their objectives for providing feedback were categorized into six distinct themes. While several 

MTEs' responses spanned multiple themes, others were associated with a single theme exclusively. 

Table 1: The reasons for implementing microteaching  

Theme n Sample quotations 

Putting theory into 

practices 

27 I have them do microteaching so that the theoretical knowledge they have 

learned can be implemented  

Improving trainee self-

assessment 

15 It reduces their anxiety about giving a presentation. It provides instant feedback. 

Contributes to the development of evaluation and self-assessment skills 

Planning and 

preparations 

10 I think the best way to find answers to questions such as how to plan a lesson, 

how well they comply with this plan. 

Developing 

instructional 

skills 

9 I use it to provide an opportunity for teacher candidates to try their teaching 

skills, to see the mistakes and deficiencies they make during this time, and to 

correct them and try again. 

Developing subject 

matter knowledge 

5 Teacher candidates develop their own missing or additional subject knowledge 

by teaching. 

Developing classroom 

Management skills 

4 To gain awareness and experience in classroom management, to get to know 

students more closely and to have real classroom environment experiences. 

Examining Table 1 reveals that "putting theory into practice" is the predominant theme among the 

feedback topics MTEs address through microteaching for teacher candidates. This indicates a 

significant focus on the application of theoretical knowledge within practical teaching scenarios. 

Conversely, for the teacher educators who do not implement microteaching practices (n=13), the 
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analysis yielded three distinct codes. These codes, which capture the reasons behind the absence of 

microteaching in their programs, are detailed in Table 2. 

Table 2: The reasons for refraining from Microteaching 

Codes n Sample quotations 

Time constraints 6 
Incorporating practical applications into class time requires serious 

time. 

Excessive course load 3 The most important reason is my high course load. 

Class size 4 
I think the classroom environment and class size are not suitable for a 

microteaching application 

 

Findings regarding the second research question 

In this section, we present quantitative analysis regarding the second research question, more 

specifically, the methods MTEs use to deliver microteaching topics, the environments they prefer to 

conduct these sessions, the rubrics they use for assessment, and the evaluation and feedback 

approaches. The findings are presented in Table 3. 

Table 3: MTEs’ preferences to structure the microteaching 

Category Choices n 

MTEs’ preferences of topic 

selection for microteaching 

I determine the topics myself and distribute them to prospective 

teachers 

28 

Prospective teachers decide on the topic of their choice 16 

Other  6 

Preferred settings for 

microteaching 

implementations 

Teaching in front of prospective teachers 34 

Teaching in real classroom environment and video recording and 

then showing it to prospective teachers 

9 

Teaching in front of students in real classroom environment 7 

Methods employed to create 

evaluation rubrics 

I prepare it myself 26 

I adapt the existing 11 

I use ready-made 3 

Preferences of MTEs in 

sharing evaluation criteria 

I show the criteria to the prospective teachers in advance and 

evaluate them myself 

27 

The prospective teacher is evaluated by his/her peers as well as 

myself. 

16 

I evaluate only myself during the teaching without informing the 

criteria to the teacher candidates 

7 

 

With regard to choosing topics for microteaching sessions, a significant portion of MTEs (28 out of 

50 respondents) opt to select the topics themselves to distribute to teacher candidates. In contrast, a 

smaller subset of 16 MTEs allows the candidates to choose their own topics. 
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As for the preferred settings for microteaching, a majority of the MTEs (34 out of 50) favor having 

teacher candidates conduct sessions in front of their peers. This method is more popular than teaching 

in a real classroom environment, which only garnered 7 responses, while 9 MTEs showed a 

preference for a combined approach where candidates teach in a real classroom and then review a 

video recording of their performance. 

In terms of the assessment rubrics used for microteaching, most MTEs (26 out of 40) craft their own 

evaluation tools, indicating a trend towards tailor-made assessment strategies. Meanwhile, 11 MTEs 

adapt existing rubrics, and only 3 utilize pre-made rubrics without any alterations, underscoring the 

inclination towards personalized evaluation methods in microteaching. 

With respect to the use of rubrics for evaluating microteaching sessions, the prevalent method among 

MTEs, with 27 indications, involves sharing the evaluation criteria with teacher candidates in 

advance, followed by the MTE conducting the assessment. A minority of 7 MTEs, however, choose 

not to reveal the criteria before the session and proceed with an independent evaluation. Additionally, 

16 respondents incorporate peer feedback into the assessment process, combining it with their own 

evaluations. 

Discussion 

Discussion of research question one 

Our study highlights the objectives behind MTEs' use of microteaching, primarily to transform 

theoretical knowledge into practical teaching application, bridging an important educational gap. This 

practice echoes Brodsky and Doherty’s (2010) emphasis on the importance of effective feedback for 

the development of teacher candidates, as it helps them identify strengths and improvement areas. 

MTEs value "Improving self-assessment," in line with Zhongji’s (2006) findings on the benefits of 

student feedback. Microteaching serves the dual purpose of honing teaching skills and fostering 

reflective practices, crucial for professional growth. MTEs also employ microteaching for 

comprehensive teacher preparation, including "Planning and preparations," "Developing instructional 

skills," "Development of subject matter knowledge," and "Classroom Management," recognizing the 

multifaceted nature of teaching and the diverse competencies required (Mathew, 2018). Drawing on 

insights from Saraçoğlu et al. (2018) and Semerci (2000), our findings argue that microteaching 

transcends a mere training approach, standing out as a critical, feedback-centric process that 

substantially contributes to teacher readiness. MTEs intentionally create a collaborative environment 

that bolsters peer learning and growth. Through microteaching, MTEs not only teach but also build a 

dynamic space for pre-service teachers to practice, reflect, and evolve, with feedback as a central 

element of this transformative experience. 

Discussion of research question two 

In this section, we discuss three aspects of microteaching—topic selection, preferred settings, and 

evaluation and feedback approaches. 

Topic Selection 

Our findings illuminate a pronounced inclination among MTEs to dictate microteaching topics, 

thereby exerting considerable influence over the trajectory of learning experiences and the nature of 

feedback provided to students. By selecting the topics, as we see it, MTEs are implicitly endorsing 
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certain instructional priorities and competencies that they deem essential for prospective teachers to 

develop. This practice may, however, inadvertently narrow the scope of prospective teachers’ 

potential growth. There is a potential risk that the feedback becomes tailored to a specific set of topics 

and attributes, potentially at the expense of a more holistic instructional approach that includes 

adaptability, responsiveness and pedagogical creativity. Moreover, Benton-Kupper (2001) 

underscores the value of microteaching as a scaffolded platform that enhances pre-service teachers' 

skills by offering them a space to engage in teaching practices and receive targeted feedback. The 

MTEs’ involvement in topic selection is critical in this context, as it directs the areas of teaching that 

are emphasized and scrutinized. This deliberate guidance can have profound implications for the 

development of teaching skills, as it can ensure that feedback is specific, actionable, and aligned with 

the MTEs’ vision.  

Setting for microteaching 

Our study indicates a significant inclination for conducting microteaching sessions in peer-based 

settings within a controlled environment, rather than directly within the real-world primary classroom 

context. Educators prefer these settings to facilitate a stable and secure environment where trainee 

teachers can develop their skills away from the complexities and unpredictability that come with an 

actual classroom (Benton-Kupper, 2001). This approach prioritizes an atmosphere conducive to 

formative feedback that is both immediate and specific, without the distractions and challenges that 

a typical primary classroom might impose. The benefit of such targeted and immediate feedback has 

been noted for its positive effects on the professional development of teacher candidates (Hidayah & 

Indriani, 2021). Nonetheless, it is recognized that feedback derived from a peer-based setting may 

inherently differ from that garnered in a real-classroom scenario. In a true classroom setting, feedback 

is not only prompt but also enriched by the real-life dynamics of classroom interaction, which is vital 

for fostering a teacher's ability to adapt and develop responsive teaching techniques (Sen, 2009). 

Traditional microteaching sessions in a university setting, with the oversight of MTEs, attempt to 

bridge the gap between educational theory and practice (Cheng, 2017), but still, they fall short of 

emulating the full spectrum of challenges in a primary classroom. Reflecting on this limitation, some 

researchers advocate for integrating microteaching sessions into actual primary classrooms to provide 

teacher candidates with a comprehensive and authentic teaching experience (Peker, 2009). 

Evaluation and feedback approaches 

Our findings show that most MTEs prefer to design or tailor their evaluation rubrics, highlighting the 

importance of context-specific, learner-centered feedback for improving student understanding and 

informing teacher insights on teaching effectiveness (Haug & Ødegaard, 2015). MTEs commonly 

share evaluation criteria with candidates beforehand, promoting transparency and structure in the 

feedback process. This approach supports Megawati's (2018) findings that peer assessments in 

microteaching enhance teaching skills by boosting confidence within a supportive learning 

atmosphere. Moreover, the use of feedback forms significantly influences teacher candidates' notions 

of effective teaching and may affect their self-concept and teaching approaches, as noted by Vander 

Kloet and Chugh (2012). In contrast, a smaller group of MTEs who choose not to disclose criteria 

prior to teaching might aim to encourage an independent assessment of teaching abilities, potentially 

leading to the development of more spontaneous teaching skills. This feedback strategy may lead 
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candidates to display a wider array of teaching behaviors, contributing to a more comprehensive 

development, suggesting a need to refine evaluation methods to better support educational objectives. 
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Self-reflection is an essential skill needed to adjust one's learning process. However, training is 

necessary to develop this skill. Certainty-based marking is an easy-to-integrate method of formative 

assessment that strengthens predictive accuracy about one's answers to mathematics problems. 

Knowing better about one's knowledge might lead to better self-reflection. An explorative study with 

German 5th graders is presented here, in which the influence of certainty-based marking in formative 

assessment on pupils‘ mathematical self-reflection during mathematics lessons is examined. Initial 

findings show that the certainty and the accuracy with which the pupils state their knowledge rise 

over time. 
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Introduction 

Self-reflection is a cognitive process involving conscious observation of one’s thoughts, feelings, and 

actions and is essential for understanding individual learning, e.g. for mathematics lessons at school. 

In dealing with heterogeneity, various forms of differentiation are used in mathematics lessons in 

which, among other methods, learners choose from the options provided (e. g. Hußmann & Prediger, 

2007). However, this can be a challenge for students. They must first learn to assess themselves 

correctly and then make a selection based on this to control their learning and take responsibility for 

it in the long term. So, promoting students’ self-reflection can improve teaching and learning 

outcomes. One possibility for training students’ self-reflection could be the method of certainty-based 

marking (CBM) in the context of formative assessment. CBM is a testing format that requires students 

to express a degree of certainty in their responses, which will be considered for grading. 

This article presents the initial findings of an ongoing exploratory study that investigates how CBM 

in formative assessment influences the self-reflection of 5th-grade learners regarding mathematics at 

school. In the following sections, CBM is first explained to address its potential in the context of 

formative assessment and the need for research in this area. Then, the methodological approach is 

described, initial results are presented, and finally, the results are reflected upon. 

Certainty-based marking as feedback in the context of formative assessment 

Studies on feedback in the context of formative assessment were carried out by Brensing et al. (2021). 

The results show that combined formative assessment and feedback can be a powerful tool for 

fostering mathematical learning. In their study on a first-semester course of mathematics for 

engineering, counselling after a formative assessment leads to better results, and even weak students 

with low mathematical knowledge could come close to the mathematical performance of the middle 

group. The feedback was given in individual counselling sessions, which was quite work-intensive 

and time-consuming, but it helped the students to adjust their learning and perform better. Following 

Kruger and Dunning (1999), in these counselling sessions it was revealed that the weak students did 
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not consider themselves weak. But they thought they performed much better than they did. They first 

needed a realistic self-reflection to help them understand what they did not understand to start an 

efficient learning process.  

CBM is an assessment approach developed and first used by Gardner-Medwin (1995) for teaching 

physiology, medicine, and maths at University College London. The genesis of CBM can be traced 

back to the desire for a more nuanced and comprehensive assessment methodology that goes beyond 

the limitations of traditional grading systems (ibid.). Traditional grading systems often provide a 

single numerical score for a student's solution to a problem, leaving little room for insight into the 

students' thought process or the level of confidence in their answer (ibid.). So, instead of assigning a 

fixed score to a solution, CBM allows students to express their confidence in their answers. Students 

typically provide the solution to a problem and add a confidence rating, such as high, medium, or 

low, influencing the grading (e. g. see Table 1). Certainty-based marking encourages students to think 

critically about their responses and reflect on their understanding of the material. This approach 

recognizes that learning is a dynamic process, and students may possess varying degrees of 

confidence even when their answers are correct. By incorporating certainty levels into assessment, 

educators gain insights into students' self-awareness and understanding of the subject matter.  

Later, Yuen-Reed and Reed (2015) simplified the confidence rating to two confidence levels and 

grades without malus points, in contrast to Gardner-Medwin (1995). The two options of "unsure" and 

"very unsure" are combined into just one option of “unsure” because Yuen-Reed and Reed (2015) 

argue that this distinction is very subjective. 

Today, studies on various facets of CBM are available. It has been used in assessment but more in 

self-assessment and summative assessments (Gardner-Medwin, 2019). In Germany, CBM was, for 

example, conducted at the RheinMain University of Applied Sciences in a mathematics course with 

43 third-semester students in the Department of Engineering (Kanzinger & Gehrig, 2022). Four tests 

were conducted, each with five subject-specific single-choice questions and CBM. Results were sent 

to the students at the end of the day the tests had been conducted. An online survey among the students 

as an evaluation of CBM took place at the end of the semester. Results indicate that CBM could 

promote the students' ability to self-reflect on tests during the semester. Almost all students stated 

that CBM helps them to reflect on their learning. There was no control group in this study (ibid.). 

Following these ideas, integrating formative assessment with CBM could represent a powerful and 

nuanced approach to understanding and enhancing student learning, particularly in disciplines like 

mathematics. It has been tried in medicine (Hendriks et al., 2019) but only in one assessment inside 

a series of assessments and in veterinary (Valero & Cárdenas, 2017). Foster (2016) used CBM in 

mathematics in school (and called it Confidence Assessment, CA) and investigated how pupils deal 

with this approach and respond. For this purpose, a ten-task questionnaire on negative numbers and 

a certainty grading with ten steps was carried out with different classes from age 10 to age 13. Based 

on this test, Foster (2016) stated that the pupils were well-calibrated but demanded to repeat the test 

since they then understood their certainty better. According to Foster (2016), research is needed into 

what effects will be there if CBM is done more often. A further study by Foster (2022) showed mixed 

results regarding the effects of summative assessment. Conducted in four schools with n=475 pupils, 

but varying in time (from 3 weeks to an entire school year), Foster found that in schools pupils became 

better than the control group, and in others, they did not. 
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Formative assessment takes place parallel to the learning unit or course to support the learning process 

and to improve individual learning (cf. Geisen & Zender, 2023; see also Brookhart, 2010; Cizek, 

2010; Maier, 2010; Gikandi et al., 2011) and enables teachers to adapt learning opportunities to the 

needs of the respective learners (cf. Black & Wiliam, 2009). Introducing CBM within formative 

assessment could take this process a step further. Students could receive feedback on their answers 

and be prompted to self-reflect and express their confidence levels in their answers, for which they 

also receive feedback. This dual-layered evaluation could acknowledge the dynamic nature of 

learning and encourage metacognition – the ability to think about one's thinking. The integration of 

formative assessment with CBM could cultivate a learning environment that is responsive, adaptive, 

and focused on continuous improvement. On the one hand, students could become active participants 

in their learning journey. On the other hand, educators could receive valuable data, not only one-

dimensional, on how much the students did correct, but also a second dimension, which is how certain 

they are. This leads to new insights if a topic remains unclear for the students, although they did 

perform well. Alternatively, students could be very confident in a topic but answer the questions 

wrongly, which can uncover misconceptions. Based on the data, educators can tailor their 

instructional strategies to the different types in this now two-dimensional outcome. 

The literature shows that CBM is used in the university context (and mainly in medicine) but not 

much in school so far. It is also not commonly known or used in Germany. Therefore, the study 

presented below can be seen as a starting point for using CBM in the context of formative assessment 

in school mathematics lessons. 

A weekly CBM test in mathematics lessons - an exploratory study in fifth grade 

Objectives 
CBM is rare and plays a minor role in assessment. Nevertheless, the wide range of Gardner-Medwin’s 

publications (e. g. 2019) show a promising use of CBM in self-assessments. However, there is a need 

for research concerning CBM in the context of formative assessment. Furthermore, self-reflection 

should already be used at school. Using CBM in formative assessment could train pupils at school to 

reflect on their knowledge and improve on this reflection, a necessary skill for individual learning. 

Therefore, self-reflection should be initiated early in a learner's biography. However, there is still a 

need for research in this area. An exploratory study is therefore being conducted to investigate the 

influence of CBM in formative assessment on middle school pupils’ mathematical self-reflection. 

Instead of directly measuring self-reflection, the accuracy of the confidence in the answers was 

measured by how often a student was correct when sure about the answer or how often a student was 

not correct when unsure about the answer. 

Method and sample 

To measure the influence of CBM, an experimental fifth-grade class was chosen from a full-time 

German grammar school. The class had n=15 pupils aged 10 and 11 (six male and nine female). The 

pupils came from the same elementary school, and their respective performance levels in math lessons 

were heterogeneous. They had six hours of mathematics lessons each week, in which the last lesson 

of each regular week (excluding vacations, weeks in which there were reports and in which a class 

test was written) was used for a short test on the content of the previous lessons in that week. By the 

time this article was written, sixteen tests had been set. The tests were conducted weekly and 
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contained eight open questions (no multiple choice). Additionally, they had a certainty question after 

each mathematical problem about how sure the students were about their solution. There were two 

checkboxes: “I am  sure  not sure.”. Based on the concept of Yuen-Reed and Reed (2015), the 

certainty levels were reduced from three to two to make it simpler for the pupils because of their age. 

The rating was 2 points for a correct and sure answer, -2 points if the answer was wrong but sure, 1 

point for a right but unsure answer, and 0 points if the answer was wrong and unsure. If no checkbox 

was used, 0 points were assigned regardless of whether the answer was correct or wrong (see Table 

1). So, it is always better to state at least to be unsure than not using the checkbox. Consequently, the 

pupils have used the checkboxes. Also, in this system, it is easy to understand that it is better to be 

honest about the certainty of your answer. 

Table 1: CBM points scheme (based on Yuen-Reed & Reed, 2015) 

 sur

e 

unsure nothin

g 

correct 2 1 0 

incorrec

t 

-2 0 0 

 

Empirical analysis and initial findings 

Regarding accuracy, the class test results were investigated in two ways: first, by how many correct 

answers the pupils gave and whether they were sure about this, and second, by how many incorrect 

answers the pupils gave and whether they were unsure about this. The results are displayed in Table 2. 

 

Table 2: Pupils’ prospective validity in percent 

  Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7 Test 8 

sure and correct 67% 70% 66% 59% 83% 86% 75% 87% 

unsure and 

incorrect 

52% 63% 68% 66% 85% 67% 80% 64% 

mean 59% 67% 67% 62% 84% 77% 78% 76% 
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 Test 9 Test 10 Test 11 Test 12 Test 13 Test 14 Test 15 Test 16 

sure and correct 88% 83% 89% 79% 76% 84% 84% 83% 

unsure and incorrect 57% 77% 61% 49% 58% 69% 52% 58% 

mean 72% 80% 75% 64% 67% 77% 68% 71% 

 

The first four tests looked almost the same, but something changed, and the pupils started to rank 

higher. The diagrams in Figure 1 (see next page and page after next) show each pupil represented by 

one dot. The dot is positioned on the x-axis based on how many points the pupil got in the test and 

on the y-axis based on how many correct answers were given by this pupil. A perfect accuracy would 

mean the pupil is on a straight line with a gradient of ½. The diagrams show that the points move 

towards that line over time, especially after the fourth test. 

Conclusions and Discussion 

This paper focuses on using CBM within formative assessment in school mathematics lessons, a 

strategy that could enhance the prospective validity of pupils’ answers to mathematical problems. 

Understanding one's expertise can lead to improved self-reflection, a crucial skill for adjusting one's 

learning process. Therefore, it is necessary to investigate the influence of CBM in formative 

assessment on the mathematical self-reflection of pupils at school. Furthermore, research is needed 

into the potential effects of more frequent CBM testing (Foster, 2016). To address these questions, 

we conducted an empirical study, testing a class of 5th graders at a German grammar school with 

CBM tests almost every week for a school year. At the time of writing this article, we had 

administered sixteen tests. After the first four tests with nearly the same prospective validity, the rate 

suddenly went up. Pupils got better at telling what they had learned and what not. As stated in the 

methods section, the self-reflection itself was not measured, but a better accuracy could speak in 

favour of a better self-reflection. At least, one must know about one's knowledge as a basis of self-

reflection. If the pupils used their knowledge to learn and practice precisely what they had identified 

as their weaknesses before, this would be a step towards self-regulated learning. However, there has 

been no further investigation into the consequences of the test results for the pupils so far.  

While the category “sure and correct” remains on a high level, the opposite, “unsure and incorrect” 

seems not to benefit from the CBM treatment. One possible conclusion is that the repeated use of 

CBM manages to reduce overconfident pupils, but on the other hand, it may create some insecurities. 

Regarding the origin of CBM, this effect is desired in the case of medical doctors but it may not be 

so much in favour when it comes to pupils in school. Open questions are whether this effect mainly 

concerns weaker pupils, who are generally more insecure about their mathematical knowledge.  

The presented exploratory study is a starting point and is still ongoing, so the findings must be 

interpreted cautiously. In addition, these findings relate exclusively to one experimental group, so to 

a small sample. Therefore, the study will initially be continued in the current groups and then 

expanded to include further groups so that future results will be based on a broader database. 
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Figure 1: Test results of the CBM class (Each point represents the results of one pupil. The x-axis is the final score, 

while the y-axis is the number of correct answers.) 
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Introduction and background 

In this poster I would like to discuss the design of my PhD-project on assessment in the mathematics 

classroom in relation to how students are in(ex)cluded in mathematics, in early school years (ages 

10-12), in Sweden. This poster uses in(ex)clusion as a concept for inclusion and exclusion. Here 

inclusion in mathematics is when students can access and participate in mathematics learning (Roos, 

2019b, referred to in Roos, 2023). Exclusion is always present in the process, when working for 

inclusion (Valero, 2021, referred to in Roos, 2023). 

This poster uses the following definition of assessment practice: All decisions the teacher makes 

when assessing, e.g., what is assessed, which tasks to use, when and in which situations (Boistrup, 

2017). Hence, assessment is a part of learning and education, and therefore also in mathematics 

education. In mathematics classroom assessment the teacher gathers information about students’ 

mathematical knowing to support learning but also to improve teaching practice (Nieminen et al., 

2023). Assessment affects how the students are positioned when learning mathematics due to roles 

and responsibilities (Nieminen et al., 2023). This could indicate that students meet different kinds of 

assessment practices in different classrooms, which in turn in(ex)clude the students in relation to 

learning mathematics. Hence, this poster assumes that assessment is present in all teaching and is 

shown to the student when given as feedback (Boistrup, 2017).   

Plan for upcoming study 

The tentative aim of this study is to build an understanding of assessment in the mathematics 

classroom in relation to how students are in(ex)cluded in mathematics. The mathematical focus will 

be reasoning due to two reasons. One, different kinds of reasoning are generated by problem solving 

(Boesen et al., 2010, referred to in Säfström et al., 2024), which in turn is shown to be beneficial for 

students’ learning of mathematics (Liester & Cai, 2016, referred to in Säfström et al., 2024). Two, 

reasoning can exist regardless of mathematical content, e.g. arithmetic or geometry. Hence, this study 

will explore students’ perspectives on assessment in mathematics and how students are in(ex)cluded 

in relation to learning mathematics through reasoning in the classroom. The teacher matters in the 

classroom (Terhart, 2011) and in the assessment, so this study will also focus on the teacher. By doing 

this, it will be possible to gain insights into how equity-driven assessment practices could be used in 

the mathematics classroom. To meet the aims of this study, its design will be developed systematically 

structured by the following parts.  

First, the aim is to examine how students are in(ex)cluded in relation to learning mathematics in the 

classroom. The tentative research question is: What traces of in(ex)clusion can be identified in 

interviews with students and teachers? To answer this question interviews will be conducted with 
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students and teachers, with a focus on their perspectives of assessment in the mathematics classroom. 

The results will be presented in the first article. 

Second, the aim is to compare responses from students and teachers, to identify potential differences 

in assessment practices in relation to in(ex)clusion, within and between classrooms. The tentative 

research questions are: What similarities and differences due to in(ex)clusion can be identified in 

students’ and teachers’ perspectives on assessment in mathematics? What similarities and differences 

regarding assessment practices within and between classrooms can be identified? The earlier 

interviews will be used as a pilot study to design a survey with multiple-choice questions, to further 

examine students’ and teachers’ perspectives on assessment in the mathematics classroom. The 

results will be presented in the second article. 

Third, the aim is to examine assessment practices in relation to how students are in(ex)cluded in 

relation to reasoning in mathematics education. The tentative research question is: How do different 

assessment practices in(ex)clude students in relation to reasoning in mathematics? A survey with 

open-ended questions will be used to examine teachers’ perspectives on their own assessment 

practice. The results will be presented in the third article. 

Fourth, the aim is to find ways to assess students reasoning in mathematics, on a classroom level, 

where the assessment practice promotes equity for all students. The tentative research question is: 

What can an assessment practice that promotes equity for all students look like? This case study will 

draw on findings from the earlier partial studies to develop assessment practices together with a 

teacher, in the mathematics classroom. The results will be presented in the fourth article.  
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Introduction 

Assessment is essential in teacher education as it elucidates how and what enhances students' school 

performance in class. For instance, Lima (2022) delves into the significance of teacher training in 

comprehending assessment in mathematics. At the University of State of Rio de Janeiro (UERJ), 

student teachers learn about pedagogical practices in mathematics during their mathematics 

undergraduate studies. This course’s curriculum emphasizes preparing students for the challenges 

they will encounter in their future school classes. The course content integrates concepts from primary 

education with a focus on active methodologies and formative assessment. Ideas from Anderson and 

Palm (2018), Buchholtz, et al. (2018) and Lima (2022) inspire reflective discussions regarding 

formative assessment. This article aims to explore the role of formative assessment in the course and 

whether having a focus on formative assessment in an undergraduate mathematics can benefit student 

teachers in their teaching practice. 

Theoretical framework 

According to Anderson and Palm (2018), assessment is a process that involves teachers and their 

students in collecting, analyzing, interpreting, discussing, and utilizing information regarding 

students’ learning. Assessment fulfills two roles: summative and formative. The former involves 

assessing school students’ performance, allowing teachers to rank students and provide an overview 

of their learning progress. The latter concentrates on the learning process and emphasizes feedback 

and offers detailed personalized feedback. 

Lima (2022) suggests that formative assessments aim to enhance learning, essentially making them 

integral to the teaching process. Formative assessment, when conducted solely by the teacher, 

becomes an intrinsic part of teaching. It's important to note that since teaching methods vary, so do 

assessment methods. It is necessary to highlight that there are different ways of teaching, so there are 

other ways of evaluating. Buchholtz, et al. (2018) argue that any assessment can be either formative 

or summative, contingent upon the teacher's perspectives. 

Lima (2022) distinguishes between summative and formative feedback. Summative feedback centers 

on grades and occurs at the culmination of a process, evaluating a student's overall performance. In 

contrast, formative feedback transpires throughout the process, pinpointing errors and devising 

strategies to address weaknesses. Moreover, it facilitates students' self-regulation and fosters 

autonomy. 
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Research questions and aim  

Lima (2022) argues that mathematics undergraduate programs must incorporate assessments in 

mathematics. Consequently, as the author and professor specializing in pedagogical practices in 

mathematics, he introduced this subject in his class. Building upon this premise and drawing from 

the research of Lima (2022) and Buchholtz, et al. (2018) the present study aims to explore the research 

question: How has a focus on formative assessment in their undergraduate mathematics degree 

benefited student teachers in their teaching practice? 

Analyzing some answers from students 

To address the research question, two student reports about student experience in the course were 

analyzed. Out of eight students, these were the ones who participated the most in class and showed 

higher levels of engagement. The reports were analyzed through qualitative research using document 

analysis. 

Student A expressed, "In this specific subject, I performed well; I learned extensively and gained 

insights into classroom dynamics, student challenges, and effective strategies for addressing 

individual learning processes”. This student emphasized the importance of recognizing and 

addressing student difficulties, which is often overlooked, particularly among math educators. 

Student B shared, "The course significantly enhanced my ability to create inclusive and engaging 

learning environments for my students. I've noticed a substantial increase in their participation and 

enthusiasm”. Despite acknowledging that more consistent attendance could have benefited her 

learning, she found the course instrumental in improving her teaching practices. 

Conclusions 

Throughout the course, students were challenged to create lesson plans and activities, apply active 

methodologies, and receive specific feedback. Additionally, the class examined the significance of 

teacher development, encompassing knowledge, professional culture, pedagogical tact, teamwork, 

and social commitment. It is evident that the course had a positive impact on students' preparations 

for their future careers as educators.  
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In the context of formative e-assessment in mathematics, students often demonstrate misconceptions, 

which underlie their mistakes. This prompts an exploration of the role of feedback as cornerstone of 

formative e-assessment. Given the increasing reliance on technology in education and the need for 

adaptable assessment methods to meet the evolving needs of learners in the digital age, focusing on 

e-assessment becomes imperative (Evans, 2013). What feedback should mathematics lecturers 

provide within e-assessment to effectively support student learning? This poster presents the 

perspective of both undergraduate students and mathematics lecturers to the feedback provided by 

fourteen mathematics lecturers in response to a fictional student response to a formative e-assessment 

task. 

High-quality feedback may influence student achievement (Mulliner & Tucker, 2017). However, 

despite substantial time and effort invested in generating feedback, there is a noticeable lack of 

research in higher education regarding its effectiveness (Price et al., 2010). Despite evidence of 

students’ desire for feedback from their lecturers, the National Students Survey in the UK has 

documented student dissatisfaction since 2005, with students expressing discontent over the nature 

and timing of feedback (Price et al., 2010). In contrast, academics often believe their students are 

receiving timely, extensive, and informative feedback (Mulliner & Tucker, 2017).   

Assessment feedback includes all feedback exchanges generated within assessment design, occurring 

within and beyond the immediate learning context, being overt or covert (actively and/or passively 

sought and/or received), and importantly, drawing from a range of sources (Evans, 2013). A 

comprehensive review  by Lipnevich and Panadero (2021) presents fourteen models, complete with 

accompanying diagrams, explaining how feedback operates and identifying variables that may 

contribute to student engagement with it. Within this complex landscape of factors and interactions, 

our study draws a narrow focus on the content of the feedback message that mathematics lecturers 

provide to undergraduate students on formative e-assessment tasks. In this poster, we address two 

questions: 

RQ1: Do mathematics lecturers generally agree on the characteristics of the effectiveness of 

formative feedback? 

RQ2: Do the lecturers' perceptions of effective feedback align with those of their students? 

Building upon the research conducted by Evans et al. (2022), which highlights the efficacy of 

comparative judgment in studying  the quality of mathematical explanations, we adopt this approach 

to analyse the quality of feedback given on e-tasks. Comparative judgment is a widely utilised method 

in educational research, employed to evaluate  student’s essays, laboratory reports, and abstract 

constructs such as conceptual understanding, problem-solving, and mathematicians' proof 
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conceptions  (Evans et al., 2022). For our study, we collected feedback from mathematics lecturers 

in response to a prompt on a common error made by undergraduate students. The task is derived from 

a digital module in integral calculus, designed to support undergraduates in finding areas enclosed by 

functions, as highlighted by Kontorovich and  Locke (2023). Using a comparative judgment 

approach, two groups of judges – lecturers and students – will assess pairs of feedback for 

effectiveness. This will generate two scores for each item of feedback: one from lecturers and one 

from students. To address RQ1, we will compute the split-halves reliability measure for the group of 

lecturers, using the method described by Evans et al. (2022). This gives a number between 0 and 1, 

with values above 0.7 indicating a good level of agreement between the lecturers. To address RQ2, 

we will compute the correlation between the scores produced by the lecturers and the scores produced 

by the students. A high correlation (close to 1) indicates strong agreement on feedback effectiveness, 

while a low correlation (close to 0) suggests limited agreement. 

If undergraduate students and mathematics lecturers share a common understanding of high- and low-

quality mathematical feedback, this agreement motivates further investigation in two directions: 

evaluating alignment with established frameworks for high-quality feedback, and exploring potential 

differences in the underlying mechanisms and considerations influencing students and lecturers' 

choices. Conversely, any conflict in feedback perceptions between students and lecturers prompts an 

exploration of the factors contributing to the disparity. Addressing these factors is crucial for 

enhancing students' engagement with feedback. 
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Linear Diophantine equations 

In mathematics an equation is an algebraic statement in which it is shown that two amounts are equal 

using mathematical symbols like numbers, variable or unknown values joined by arithmetic symbols, 

and it is true for some values. This is an essential tool for modeling real life situations. Moreover, 

Amorim (2020) reminds us that one of the challenges in the initial training of mathematics teachers 

is to articulate the contents studied in the disciplines at the university with the themes of primary and 

secondary school. In this research we focus on the Diophantine equations as they are part of the new 

curriculum 2022, National Strategy for the Improvement of Normal Schools, in Mexico.  

Given polynomial equations with integer coefficients and which solutions are also integer numbers 

are called Diophantine equations. For now, we focus on linear equations, more precisely with two 

variables, i.e., equations like the following:   𝑎𝑥 + 𝑏𝑦 = 𝑐, with 𝑎, 𝑏 and 𝑐 integers numbers.  

Curriculum 2022 National Strategy for the Improvement of Normal Schools   

Recently, the basic education curriculum in Mexico has been updated with the aim of covering the 

needs of the development of individuals. For this, the new curriculum 2022 in its approach of the 

mathematics teaching and learning degree states that:  

Mathematics is understood as a complex social and cultural construction; On the one hand, it is a 

set of heterogeneous knowledge in permanent construction, dynamic and situated, and on the other, 

it is a scientific discipline with its own knowledge production procedures, which must be learned 

and taught among new generations. Its value lies in the fact that it allows the subject to situate 

himself, order and understand the world. (Secretaría de Educación Pública [SEP], 2022, p. 1)  

Below I explain the treatment given to the design of the tasks for the evaluation of the topic 

“Diophantine equations”. 

Tasks-design for future teachers on the topic Diophantine equations. 

Linear equations with one variable are perhaps the simplest tool for modeling and solving problems, 

but what happens when more than one unknown value appears? Moreover, what happens when we 

try to design activities to contextualize them, where there is also implicit information that the 

individual destined to pose and solve a problem must identify to use it in the correct modeling of the 

situation? A problem proposed for a group of 2nd semester of teachers in training to try to answer both 

questions was: On the “Pozolito” farm there are ducks and dogs. Mr. Genaro told his grandson that 

counting only the legs of the animals there are, there is a total of 54. Write an equation that describes 

the situation and finds at least one solution (if it is possible). Explain your answer. 
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The students took 15 minutes for solving the problem. Answering the first question, the most common 

error that occurred was that the implicit information (number of legs of both animals) was identified 

but the same variable was used, so the equation 2𝑥 + 4𝑥 = 54 was proposed, and they quickly 

responded that reducing similar terms, i.e., 6𝑥 = 54  the solution was 𝑥 = 9. However, they do not 

differentiate between how many of them are ducks and how many of them are dogs. Later we will 

see, that 9 has no sense with the correct answers. Now for the second question, common errors were 

also identified. In this case, several of the students identified that the number of ducks was a variable 

𝑥, and the number of dogs another variable 𝑦, but they did not use the implicit information (number 

of legs of both animals), so they proposed the equation 𝑥 + 𝑦 = 54, giving a long list of possible 

solutions, which was obviously incorrect because the implicit information was really fundamental for 

the statement and subsequent resolution. These difficulties were also reported by Edo (2013). 

Then, what was the answer to the problem? As a first step, formulate the correct equation, that is, 

2𝑥 + 4𝑦 = 54, and then proceed to solve it. Clearly, the first thing to do is check that the equation 

does indeed have integer solutions, which are the ones that interest us and that they are clearly 

solutions to the contextualized problem, because even when we know that the equation has an infinite 

number of solutions in real numbers, we are not interested in saying that there are 3.5 dogs. It is easy 

to verify that this problem has integer solutions. Now, although in general we look for integer 

solutions for a Diophantine equation, and we have established that they are an infinite quantity, if 

they exist, for problems that model a situation of real life we must take in account which answers 

really are important to us, because in this case we are not interested in solutions like having −3 ducks 

either. Thus, the solutions reduce to 𝑥 = 1 + 2𝑡, 𝑦 = 13 − 𝑡, 𝑡 ∈ 𝑍, 1 ≤ 𝑡 ≤ 12.  

The assessment of this problem, it was found that only a sixth of the group completely solved the 

task, and in total a quarter partially solved it, even intuitively, by trial and error. Due to all the factors 

observed, it is planned to replan the work with the contextualization of the contents, particularly with 

Diophantine equations, to improve future evaluations and the design of exercises paying attention in 

these and other factors that we can detect because they are an example of modeling simple real life.  
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Introduction 

In guiding instrumental genesis teachers need to assess students’ progress, and teachers’ interventions 

involving digital tools can be described using the theory of instrumental orchestration (Trouche, 

2004). We would like to study how assessment is part of these interventions of instrumental 

orchestration to better understand formative assessment in teaching with technology.  

Background of the study  

Digital tools have greatly increased the possibilities and potential for mathematical teaching and 

learning as well as for formative assessment (e.g., Baird et al., 2017). Much research on digital 

technology in mathematics education has been done with respect to learning with technology, and the 

significance of the instrumental view is central to current research on digital tools in mathematics 

teaching and learning (e.g., Drijvers et al., 2010; Trouche, 2004). Instrumentation theory stresses the 

importance of teachers carefully designing activities and selecting appropriate artefacts for students, 

to facilitate instrumental genesis in a meaningful and natural way. Regular whole-class teacher-

centered teaching orchestration can be enriched with other formats, such as student-centered practices 

where students can actively explore mathematics activities through digital tools (Drijvers & Sinclair, 

2023). These student-centered activities help to collect whole class information. Moreover, the 

integration of digital tools in the mathematics classroom requires careful consideration of how to 

orchestrate the lessons and the impact on assessment practices (Panero & Aldon, 2016). Thus, 

exploring teachers’ orchestration preferences is crucial for aligning teaching practices with formative 

assessment using digital technology in mathematics classrooms. 

Relation to the conference theme and dimension  

According to Hollebrands & Okumuş (2018), effective instrumental orchestration involves selecting 

appropriate technological tools and guiding their use to foster meaningful learning experiences. In 

the context of formative assessment, technology can provide immediate feedback, facilitate 

personalized learning, and enable teachers to monitor student progress in real-time (Spector et al., 

2016). This alignment of technology with pedagogical goals enhances the formative assessment 

process by making it more dynamic, responsive, and supportive of student learning trajectories (Black 

& Wiliam, 2009). Thus, the relationship between instrumental orchestration and formative 

assessment with technology could be synergistic, integrating digital tools to create a more effective 

and nuanced approach to evaluating and supporting student learning. This study adopts the 

instrumental orchestration theory to study the ways in which teachers’ orchestrate formative 

assessment practices through digital technology.  In other words, we want to study the role of 

formative assessment in how teachers develop orchestration strategies and implement them.  
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Setup of the study  

The research question of this study is: How do teachers conduct formative assessment as part of their 

orchestration practices when using digital technology in mathematics classrooms? 

We answer this question by studying classroom videos of technology-rich lessons. This study uses a 

convenience sampling method and participants are secondary school mathematics teachers from 

JiangSu Province in China. We choose videos of the 2022 “JiangSu Province ICT-integrated High-

Teaching Quality Course Competition” for observation and analysis, because we expect that these 

videos could illustrate successful examples of technology-rich classroom practices. When analyzing 

the data, we focus on understanding how the orchestration types employed by teachers provide them 

with opportunities to gauge the progress of their students and to assess their work. The results examine 

teachers' orchestrations and classroom assessment practices with the aim to illustrate teachers' 

specific orchestration practices with a particular emphasis on assessing students’ performance in a 

formative way. Hopefully, our findings can be used to demonstrate how teachers can create more 

adaptive and responsive learning environments that enhance student outcome by effectively 

orchestrating digital tools within formative assessment practices.  
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MINTco@NRW a project fostering long-term problem solving 

MINTco@NRW is a cooperation between the University of Siegen and the University of Cologne. 

This project is a follow up of the extracurricular project “Authentic-STEM” (Stoffels, 2024). Its aim 

is to integrate systematically long-term problem solving in authentic contexts into regular classrooms 

at secondary level in North Rhine-Westphalia. To make this possible, companies collaborate in the 

project and provide several authentic mathematics related unsolved problems that are solved by 

German and U.S. students in solver-teams. During a cycle the students work four months on the 

problems. At the end of each cycle, the solutions developed are presented to the companies. Through 

MINTco@NRW this activity will be transferred into regular classrooms. Therefore, there is a need 

for tasks and materials fitting the curriculum as well as testing adequately the participating students 

for grading. Both need to be connected to the core ideas of the project. These are, that through long-

term and intensive engagement with authentic problems the students deepen their 21st century skills 

(Radmehr & Vos, 2020), enhance their mathematical and STEM competencies (e.g. problem solving, 

modeling, using theories and communicate) and explore their self-efficacy (Bandura, 1997). 

Self-assessment for testing more than mathematical and STEM competencies 

Various studies have already shown that there is a strong correlation between students' learning, 

performance, and formative assessments. Feedback and its quality also play a central role in the 

above-mentioned context. Feedback should point out the main errors and their probable causes and 

explain how to avoid those errors in the future. All three aspects can be addressed by students' self-

assessment, since self-criticism and self-evaluation have a major influence on students’ own learning 

processes (Shepard, 2005). Also, self-evaluation plays a central role in many mathematical 

metacognitive processes, e.g. the verification phase in mathematical problem solving (Rott et al., 

2021) or the validating phase in mathematical modeling (Blum & Borromeo-Ferri, 2009). The long-

term approach of this project (Stoffels & Holten, 2022) as well as the complexity of the real problems, 

give many opportunities for the students to evaluate their own problem solving activity. Also, the 

setting with multiple stakeholders involved can add other perspectives to the students’ self-

assessment. An example for this aspect is the evaluation of the students’ own views about the 

mathematicality of the problems. Similar questions are raised in the sociologically informed 

conceptualization of authenticity given by Vos (2018).  

The main research questions are: how adequate self-assessment formats look like, which capture both 

more general skills and competencies as well as the quality of mathematical processes; and who, 

among the stakeholders, should take part in which way to strength the capability of students’ self-

assessment? Therefore, during the project period, one focus of the self-assessment will lay on the 

students' zone of proximal development (Vygotsky 1978) also monitoring the project’s environment. 
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Methodological considerations and expected outcomes 

The project consists of a half year pilot cycle in Spring 2024, which is still in an extracurricular 

format. During this cycle material (e.g. logbooks, Impulse formats) for supporting the students’ 

problem solving are evaluated using structuring content analysis. Parallel to this identification 

formats for the self-assessment of students and tests for grading are identified and adapted to the core 

ideas of the project. In the following two years starting summer 2024, the program will be 

implemented in at least six regular classrooms in North-Rhine Westphalia, so two design research 

cycles will be carried out to improve the formats and evaluate their effectiveness. Over each cycle, 

portfolios are kept as "digital logbooks", which might be a candidate for examination formats. 

The presented project aims to contribute to the development of adequate assessment formats for long-

term cooperative problem solving as well as the evaluation of the adequacy of these formats regarding 

their ability to foster students’ self-assessment and self-regulatory processes.  
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Introduction and aim 

Research has shown that formative assessment has a large potential for accomplishing positive effects 

on student learning (Black & Wiliam, 1998; Hattie, 2009; Andersson & Palm, 2017). One main 

function of formative assessment is to adapt teaching strategies to students’ learning needs (SLN). 

Adaption of teaching to SLN requires that information about these needs be elicited and understood. 

However, studies examining feedback effectiveness most often do not focus on how the quality of 

the acquired information influences the impact of feedback on student achievement.  

My poster will describe a study that is part of a larger project that seeks to contribute to the 

development of a theory of action for formative assessment. This includes identifying mechanisms 

by which formative assessment affects student learning. The study presented in this poster contributes 

to the project by identifying how a mathematics teacher elicits information about SLN when they 

seek help during task solving. The study aims to describe different ways of eliciting relevant 

information, how these ways influence the quality of information acquired and how these affect 

possibilities to adapt the feedback to meet the SLN. 

This poster will describe the study and emphasise the importance of elicitation in the formative 

assessment practice. In doing so, describe the different ways of elicitation the teacher uses and how 

they may relate to the adjustment of feedback the teacher makes. 

Method 

This qualitative case study focuses on in-depth insights into the practice of one experienced middle 

school teacher. The data consists of 15 audio recordings of the teacher’s mathematics lessons in a 

year 6 class over the span of one year. During this time the teacher was a part of a professional 

developmental program which focused on improving formative assessment practises in the 

classroom. During the recorded lessons, the teacher helped students individually when they sought 

help during task-solving. The data will be analysed in a thematic approach by identifying ways of 

elicitation, types of feedback and the relations between them.  

Tentative findings 

Preliminary findings suggest that the teacher's way of eliciting may influence the type and relevance 

of information gathered about SLN. The teacher's feedback seems to align more closely with SLN 

when the elicitation process yields sufficient information, i.e. to enable the adjustment of feedback 

specifically to those needs. In cases where elicitation does not provide sufficient information, but the 

teacher proceeds to give feedback, this feedback often misses addressing the actual learning need. 

Instead, it may focus on task completion, which could be a separate issue from the learning need. 
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Thus, it is important to explore how various elicitation ways might affect the outcome of elicitation 

and subsequently, how this outcome might shape the adaptation of feedback to students' learning 

needs. 

Following are transcripts of two teacher-student interactions that depict two different ways of dealing 

with elicitation. The first transcript shows how the teacher elicits information about the learning need, 

continues to elicit information when she doesn’t receive sufficient information and by the end of the 

conversation, the student's learning needs are resolved. The second transcript shows how the teacher 

elicits information but proceeds to give feedback before having received sufficient information about 

the learning needs. In the end, the learning needs of the student are not resolved, prompting the 

conversation to loop back, with the teacher needing to start again with the elicitation process.  

Transcript 1 

Student: I don’t get it… 
Teacher: What are you supposed to find out? What is the assignment? Can you tell me? 
Student: I must figure out the circumference and area of this thing… 
Teacher: OK, what help have you received [from the textbook] to be able to solve it? 
Student: Ehh... all sides are 1 cm. 
Teacher: Yes, OK, what about it do you find difficult? 
Student: I don't know... I don't understand. Should I count all of them, like that? 
Teacher: Yes?... What do you think... How do you calculate the circumference? 
Student: But I'm going to... You add everything together. 
Teacher: Yes, you already knew that! Great! 

Transcript 2 

Teacher:  OK, what assignment are you working with? 
Student:  128. I have done like this [shows previous work] and the thing I don’t get is… 
Teacher:  [Interrupts] Wait, where are you? Explain the assignment. 
Student:  [Explains the assignment] 
Teacher:  What formula have you used? 
Student: I don’t know... or what do you mean? 
Teacher:  [Explains the formula for calculating area]  
Student:  I have used that formula already. 
Teacher: Oh? I see, right... Then what was your problem? 

[Conversation continues…] 

A key distinction between these two ways of eliciting is the persistence in continuing until sufficient 

information is acquired. The poster session will offer a chance to explore additional examples. 
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