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A B S T R A K 

Guru prajabatan belajar banyak tentang praktik pendidikan, terutama 
mengenai penilaian formatif, melalui perhatian. Untuk itu, kemampuan 
menyimak guru prajabatan menentukan proses pembelajaran mengenai 
penilaian formatif. Dengan demikian, memahami dan menganalisis 
keterampilan memperhatikan guru pra-jabatan sangat penting. 
Penelitian ini merupakan penelitian deskriptif kualitatif yang bertujuan 
untuk menganalisis hasil observasi guru prajabatan terhadap penilaian 
formatif dengan menggunakan video. Pengumpulan data dilakukan 
dengan menggunakan video task analysis mengenai penilaian formatif. 
Penelitian ini melibatkan 69 guru SD prajabatan. Hasil analisis tugas 
diberi kode dengan metode pengkodean teoritis. Hasil pengkodean 
kemudian dianalisis secara deskriptif. Fokus perhatian guru SD 
prajabatan paling besar (71%) pada aspek tanya jawab, sedangkan 
aspek lainnya kurang dari 50% peserta. Tidak ada guru SD prajabatan 
yang mengamati kelima aspek penilaian formatif. Untuk kualitas 
memperhatikan rata-rata 2,25-2,85 atau antara tingkat deskriptif dan 
validasi. Ciri-ciri fokus perhatian guru SD prajabatan terhadap penilaian 
formatif cenderung terfokus pada aspek menanya dan tidak menyeluruh. 
Sebagian besar kualitas perhatian guru SD prajabatan tentang penilaian 
formatif masih pada tingkat deskriptif dan validasi. 

 
A B S T R A C T 

Pre-service teachers learn a lot about educational practice, especially regarding formative assessment, 
through noticing. For this reason, pre-service teachers’ noticing ability determines the learning process 
regarding formative assessment. Thus, understanding and analyzing pre-service teachers’ noticing 
skills is very important. This research is a descriptive qualitative research which aims to analyze the 
observations of pre-service teachers regarding formative assessment using a video. Data collection was 
carried out using video task analysis regarding formative assessment. This study involved 69 pre-service 
elementary teachers. The results of the task analysis were coded with the theoretical coding method. 
The results of the coding were then analyzed descriptively. The focus of noticing for pre-service 
elementary teachers is the greatest (71%) on the questioning loop aspect, while other aspects are less 
than 50% of the participants. No one  pre-service elementary teachers observes the five aspects of 
formative assessment. For the quality of noticing an average of 2.25-2.85 or between the descriptive 
level and validation.The characteristics of the focus of pre-service elementary teachers’ noticing 
regarding formative assessment tend to focus on the questioning aspect and are not comprehensive. 
Most of the noticing quality of pre-service elementary teachers regarding formative assessment is still 
at the descriptive and validation level. 
 

 
1. INTRODUCTION 

 In teacher education, Pre-service Teachers (PSTs) learn a lot about pedagogy by noticing learning 
practices, both others and themselves (for example in microteaching and even field experience). Thus, 
noticing is one of the important components in teacher education that allows PSTs to capture a lot of 
learning from existing practices. However, noticing has not received important attention. Noticing ability is 
the ability to attend to and reason about teaching and learning (Mason, 2020; Walkoe et al., 2020). The 
noticing ability allows the teacher to properly capture empirical evidence about student thinking, the 
learning environment, student behavior, and even the development of learning trajectories. This evidence 
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is very important in making decisions both in real time in the classroom and in analyzing the 
implementation of learning. In fact, noticing skills are believed to encourage student-oriented learning in 
developing mathematical abilities through the use of empirical evidence on student thinking, classroom 
environment, etc. (Lomicka & Ducate, 2021; Mason, 2020; NCTM, 2014; Xu et al., 2019). Therefore, Teacher 
education programs must facilitate and support Pre-service Teachers (PSTs) to develop their noticing skills 
(Fernández et al., 2020; Fisher et al., 2019; Lee, 2019; Van Es, 2011; Wiens et al., 2021). Noticing is an act of 
observing or recognizing something in the context of learning. Various literatures and researchers define 
noticing as the ability to attend to important teaching features, to consider what is observed in a meaningful 
way and to decide how to respond (Baird et al., 2017; Kang & van Es, 2019; Larochelle et al., 2019; Lee, 
2019; Mason, 2020; Santagata et al., 2021; Wiens et al., 2021; Xu et al., 2019; Yang, Kaiser, et al., 2021; Yang, 
König, et al., 2021). There are two categories in understanding noticing, namely “what” teachers notice and 
“how” teachers notice (Van Es, 2011). 

In terms of “what” Teachers notice, various studies suggest using an ambitious pedagogy 
framework (Van Es et al., 2017). Ambitious pedagogy refers to investigations that focus on student work as 
a center for learning activities with the aim of students developing procedural fluency, deep and lasting 
understanding of mathematics, and positive dispositions and identities as mathematics learners (Van Es et 
al., 2017). One of the components of ambitious pedagogy is formative assessment. This study only took one 
component (namely formative assessment) because it wanted to encourage PSTs, as beginners, to focus 
more on studying each part of ambitious pedagogy. By studying the components, PSTs will make it easier 
to understand the whole part of ambitious pedagogy. One way to develop and analyze noticing skills is to 
use video cases (Lee, 2018). Various studies have proven that video is a powerful tool for analyzing noticing 
ability (Gaudin & Chaliès, 2015; Gotwals et al., 2015; König et al., 2014; Kosko et al., 2020; Lebak, 2018; 
Roller, 2016; Santagata & Yeh, 2014; Star & Strickland, 2008; Tripp & Rich, 2012; Ulusoy & Çakiroğlu, 2018; 
van Es et al., 2017; Walkoe, 2014; Warshauer et al., 2021). In formative assessment context, video is a tool 
that can bridge the complexity of the theory behind formative assessment with what is seen in the classroom 
(Kang & van Es, 2019; Walkoe et al., 2020; Yang, Kaiser, et al., 2021). Videotapes can capture various 
components of teacher practice and allow researchers to analyze lessons from multiple perspectives. 
Videotapes allow us to slow down, unload, and critically examine formative assessment practices and 
routines in the classroom (Gotwals et al., 2015; Lebak, 2018). Because interactions between teachers and 
students help characterize expertise in formative assessment practice, videos provide ample opportunities 
for researchers to examine the nuances in these interactions. 

Although research on PSTs noticing has been very much done, specifically analyzing the noticing 
regarding the formative assessment has not been carried out extensively. From existing research, examine 
teacher noticing of specific interactions related to the formative assessment process during teachers' 
participation in an on-line video club (Lebak, 2018). As a result, in terms of formative assessment, the focus 
of teacher noticing is on “questions”. While other research analyzing noticing in relation to the ability of 
PSTs to carry out assessments (Gotwals et al., 2015; Zambak & Magiera, 2018). The various studies 
mentioned above have not analyzed PSTs noticing regarding formative assessment using a video case. In 
fact, the noticing ability regarding formative assessment in PSTs is very important to be developed since in 
teacher education. For this reason, this study aims to analyze PSTs noticing regarding formative assessment 
using video. In more detail, this study will explore the focus (what) and quality (how) of PSTs noticing 
regarding formative assessment. The purpose of this study was to analyze the focus and quality of the PSTs 
noticing video regarding formative assessment. 

 
2. METHOD 

 This study used a descriptive qualitative research design. The research was conducted at the 
Faculty of Education, Pelita Harapan University. The participants in this research are 69 pre-service 
elementary teachers (10 males and 59 females). Participants were selected purposively because they 
wanted to analyze noticing skills regarding the formative assessment of Pre-Service Elementary Teachers 
(PSTs). Data collection was carried out using video task analysis. Video task analysis means that PSTs is 
given a video recording of the lessons from Inside Mathematics. Inside Mathematics is a platform that 
provides a resource for educators around the world. This platform was developed by The Charles A. Dana 
Center, The University of Texas at Austin. The video recording provided is a clip of the formative assessment 
implementation in mathematics class. This video is a recording of the implementation of formative 
assessment in grade 3 elementary school on the topic of multiplication and division. There are 7 (seven) 
video clips with a total of 45 minutes analyzed by PSTs. PSTs already has sufficient English skills to listen to 
and understand the video. In addition, a transcript of the video is also provided. After watching the video, 
PSTs will write down the results of their noticing by following the following guiding questions: (a) What did 
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you observe about the Formative Assessment? (b) What kind of formative assessment did you observe from 
the video? (c) Interpretive questions (What does it mean to you, why did it happen, how did it happen in 
terms of teaching and learning theory); (d) Based on information from questions (a), (b) and (c), what would 
you do if you were that teacher or would you do when you were the teacher? The results of the noticing are 
then submitted by the PSTs in Moodle. 

Data analysis by coding the PSTs noticing results. The coding technique was done theoretical 
coding. Theoretical coding is used because researchers will use a theoretical framework in determining 
coding (Cohen et al., 2017). In coding focus noticing, the researcher uses a research-based FA practice 
progression framework (Gotwals et al., 2015; Lebak, 2018). Based on this framework, the focus of noticing 
on formative assessment is categorized into (a) learning targets, (b) questioning loops; (c) intentional 
checks; (d) feedback loop; (e) adapting the instruction. Meanwhile, for the coding of noticing quality, the 
framework of Lebak (2018) used. This framework categorizes the quality of noticing into artificial, 
descriptive, validation, analytical validation. The categories of noticing quality will be given a 1-4 scale, 
namely 1-artificial, 2-descriptive, 3-validation and 4-analytical validation. The validation of the coding 
results was carried out by comparing the results of the coding between the research teams asking for help 
from other educational researchers, by randomly selecting ten noticing documents and then coding the 
samples. These results will be compared with the coding results of the research team. The coding 
framework for PSTs noticing in the formative assessment is shown in Table 1. After the coding process is 
done, descriptive statistics (frequency, mean, maximum value, minimum value and standard deviation) will 
be used to provide a quantitative descriptive about the focus and quality of the PSTs noticing for the 
formative assessment.  

 
Table 1. Framework For Noticing Formative Assessment 

What teachers notice How teachers notice 
Learning Targets 

- The teacher communicates the targets, 
achievements or learning objectives 
- The learning objectives are clearly 

understood by students 
Questioning Loop 

- The purpose of the question is clear 
- Questions represent different levels of 

complexity 
- Student responses and teacher follow-up 

questions are recorded 
Intentional Checks 

- Things to do to check students' 
understanding: for example, with hand 
signals, writing on the board, observing 

Feedback Loop 
- The teacher provides timely and specific 

feedback 
Adapting The Instruction based upon formative 

assessment processes 
- Provide scaffolding 

- Clarify understanding 
- Providing examples (modeling) 

- Teaching concepts 
- Form small groups 

- Provide a challenge or provide further 
material (enrichment) 

4-Analitycal Validation 
Validation means that reflection contains 

comments that explicitly tell the implementation 
of the formative assessment, and also provides 

positive affirmation (evidence) of the description 
coupled with analysis and evidence that explains 
why the practice is good. As well as suggestions 

for improvements or assessments that should be. 
3- Validation 

Validation means that reflection contains 
comments that tell explicitly about the 

implementation of the formative assessment, and 
also provides positive affirmation (evidence) of 

the description. 
2- Descriptive noticing 

Descriptive noticing means that reflection 
contains comments that tell explicitly about the 

implementation of the formative assessment. 
1-Artificial Noticing 

Comments on reflection only reveal things related 
to formative assessment but not explicitly and 

specifically on events regarding formative 
assessment. 

 

(Gotwals et al., 2015; Lebak, 2018). 
 

3. RESULT AND DISCUSSION 

Result 
Data analysis of preservice elementary teachers' (PSTs) noticing formative assessment begins with 

coding on a video task analysis. Table 2 is an example of coding from the results of the PSTs video task 
analysis. The results of the video task analysis were categorized as "questioning" because the PSTs wrote 
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about questions (questions) that were given by the teacher to students during the formative assessment 
process. In addition, PSTs also recorded students' responses to these questions (questions). In accordance 
with the coding framework described above, the results of this video task analysis fall into the "questioning" 
category. 

 
Table 2. Example of Codes for PSTs Noticing of Formative Assessment 

Result of Video Task Analysis 
Focus 

Coding 
Quality Coding 

The formative test used by the teacher in the video is really 
interesting because the teacher only gives one question and students 

try and find out for themselves, it can be seen which students 
understand the concept of the material and which ones still need 

help… .. that means students are not restrained to always have 
answers according to the wishes of the teacher and according to the 

stages of the teacher, but students can freely have their own 
hypotheses and be able to prove the truth. Because in the video, the 

teacher provides space for a variety of different answers and 
different ways of solving each student, as well as listening to their 

opinions 

Questioning 
Loop 

Validation 

 
The results of characteristics of pre-service teachers’ focus noticing data can be seen in Table 3. 

Table 3 above shows only 13 (18.8%) PSTs that observe how the learning targets aspect occurs in the 
learning process (video recording). In other words, most PSTs do not pay attention to the teacher's actions 
in delivering learning targets when implementing formative assessments. In the questioning loop aspect, 
49 (71%) PSTs observed this aspect. Thus, more than 50% of PSTs were aware of questions, student 
responses to questions, the quality of questions given by the teacher. There were 31 (44.9%) PSTs that 
observed the intentional checks aspect. This means that there are 31 PSTs who observe activities such as 
hand signals, asking students to write on the blackboard to check understanding. Meanwhile, for the 
feedback loop aspect, 16 (23.2%) PSTs paid attention to this. That is, There are things about the feedback 
the teacher gives, for example, responses to student income or answers, both verbal and non-verbal. In the 
aspect of adapting the instruction, there were 27 (39.1%) PSTs who observed this in the results of the video 
task analysis. This means that the PSTs observe activities such as the teacher giving re-explanation, 
providing guidance, re-teaching. 

 
Table 3. Characteristics of Pre-Service Teachers’ Focus Noticing 

Focus on Noticing Freq Percentage 
Learning targets 13 18.8% 

Questioning Loop 49 71% 
Intentional Checks 31 44.9% 

Feedback Loop 16 23.2% 
Adapting The Instruction 27 39.1% 

 
These results indicate and it means that PSTs tend to focus on the questioning loop aspect when 

observing formative assessment in the classroom. Important things in the formative assessment as a follow-
up to the questioning loop, (such as feedback loops, adapting the instruction) received little attention from 
PSTs when doing video task analysis. This means that according to the PSTs, the most important thing in 
formative assessment is questioning, namely questions, question form, student answers. From the 
comprehensive level of focus on noticing, no PSTs are aware of and observe the five aspects of the formative 
assessment. In fact, there were 7 (10,2%) PSTs who did not observe a single aspect regarding the formative 
assessment. This data means that PSTs are not comprehensive in observing and understanding formative 
assessment. PSTs only focus on certain aspects in the formative assessment. Data regarding the level of 
comprehensiveness is shown in Table 4. 

 
Table 4. Level of Comprehensive Focus of Noticing  

Comprehensive Level Freq Percentage 
Not a single aspect 

One aspect 
7 

16 
10,2% 
23,2% 
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Comprehensive Level Freq Percentage 
Two Aspects 

Three Aspects 
Four Aspects 
Five Aspects 

25 
16 
5 
0 

36,2% 
23,2% 
7,2% 
0% 

Total 69 100% 
 

The results of pre-service teachers’ noticing quality data can be seen in table 5. Table 5 shows the 
descriptive statistics of the quality of the PSTs coding regarding the formative assessment. Noticing quality 
analysis was carried out on PSTs that observed these aspects (the number of PSTs observing in each aspect 
is shown in Table 3). 

 
Table 5. Descriptive Statistics of PSTs Noticing Quality 

Aspect Min Max Average 
Learning targets 2 4 2.85 

Questioning Loop 1 4 2.49 
Intentional Checks 1 4 2.31 

Feedback Loop 1 4 2.25 
Adapting The Instruction 0 4 2.64 

 
From Table 5, it can be seen that the average PSTs noticing quality regarding formative assessment 

is 2.85. This means that the noticing quality of PSTs on the learning targets aspect has exceeded the 
descriptive level. The four other aspects (question loop, intentional checks, feedback loop, adapting the 
instruction) have a sequential average of 2.49, 2.31, 2.25, 1.64. This shows that the noticing quality of PSTs 
has also exceeded the descriptive level, but has not yet reached the validation level. This means that for the 
five aspects, the average PSTs still describe the events that appear in the video task regarding formative 
assessment. On average, PSTs have not validated this description. 
 
Table 6. Frequency based on Noticing quality 

Aspect Quality Level 
Artificial Descriptive Validation Analytic 

Learning targets 0 (0%) 4 (4.8%) 7 (10.1%) 2 (2.9%) 
Questioning Loop 8 (11.6%) 14 (20.3%) 22 (31.9%) 5 (7.2%) 
Intentional Checks 7 (10.1%) 9 (13.0%) 15 (21.7%) 1 (1.4%) 

Feedback Loop 1 (1.4%) 10 (14.5%) 5 (7.2%) 0 (0.0%) 
Adapting The Instruction 1 (1.4%) 9 (13.0%) 13 (18.8%) 4 (5.8%) 

 
When viewed in detail (Table 6), the most PSTs frequencies are at the validation level for aspects of 

learning targets, questioning loops, intentional checks, adapting the instruction. Meanwhile, most of the 
feedback loop aspects are at the descriptive level. The data regarding the quality of the noticing PSTs above 
means that most of the PSTs have a noticing quality between descriptive level and validation. This shows 
that most of the PSTs have been able to describe the conditions that occur in the classroom, whereas most 
of them are also able to provide evidence from the descriptive. 
 
Discussion 

The results of data analysis that have been carried out indicate that PSTs noticing characteristics 
regarding formative assessment tend to only focus on the questioning loop aspect. This shows that PSTs see 
formative assessment as more likely in the process of assessing student understanding (giving questions, 
form, student responses). In addition, the PSTs noticing characteristics regarding formative assessment are 
not comprehensive. This is indicated by the absence of PSTs that observed all aspects of the formative 
assessment, even only 5% observed four aspects. The results of this study are consistent with previous 
studies (Gotwals et al., 2015; Lebak, 2018). The results of this study are in line with the other research, in 
the context of teachers, it shows that the focus of teacher noticing regarding formative assessment is on the 
questioning aspect (Lebak, 2018; Warshauer et al., 2021). Learning targets and feedback are the 
components that are least observed (Lebak, 2018; Walkoe et al., 2020). Thus the results of this study further 
strengthen the results of previous studies regarding pre-service teachers' focus noticing. Thus, the results 
of this study further strengthen and expand the context of the results, namely in the context of pre-service 
teachers (Lebak, 2018). In addition, the results of this study also provide an overview of the level of 



Jurnal Pendidikan Indonesia Vol. 11, No. 1 Tahun 2022, pp. 43-50  48 

 

JPI P-ISSN: 2303-288X E-ISSN : 2541-7207  

comprehensiveness of the noticing focus that was not studied by Lebak (2018). The research does not 
specifically provide an analysis of the level of comprehensiveness of the noticing focus. However, the results 
of his research which showed that there was one formative assessment component which was only 
observed by 1.59% of the participants showed that the level of comprehensiveness of the noticing focus of 
pre-service teachers was also very low. This is in line with the results of this study. 

Noticing aspects are not comprehensive and tend to focus on questioning aspects can be influenced 
by PSTs' belief in formative assessment. Teachers and PSTs often see formative assessment as the same 
thing as summative assessment (Brown et al., 2015; Gebril & Brown, 2014; Martínez-Sierra et al., 2020; 
Nortvedt & Buchholtz, 2018). As a result, essential matters and objectives of formative assessment, such as 
feedback, adapting the instruction are often forgotten by PSTs. This is also supported by other research 
which reveals the existence of unproductive beliefs regarding assessment, namely the focus on tests rather 
than on things such as feedback and adapting the instruction (NCTM, 2014). Although various studies have 
revealed that video is very helpful for PSTs in noticing, there are also other studies  which reveal that the 
focus of noticing is less broad when observing videos than direct observation (Ellis et al., 2015; Kosko et al., 
2020; Lebak, 2018; Magiera & Zambak, 2021; Santagata & Yeh, 2014; van Es et al., 2017; van Es & Sherin, 
2008; Walkoe, 2014). This means that the use of video can also affect the comprehensiveness of PSTs 
noticing. Based on the result of data, the quality of the PSTs noticing was mostly at the descriptive and 
validation levels. This finding is consistent with previous research, which revealed that the noticing quality 
level of PSTs tends to be at the validation level (Lebak, 2018). This could be due to the lack of comprehensive 
(detail) aspects observed by PSTs regarding their formative assessment. The results of previous research 
revealed that when the focus of the noticing was getting more detailed, the quality of the noticing would be 
better (Stockero et al., 2017; van Es, 2011). 

Based on the results and findings above, this research has contributed in several ways. First, this 
research contributes in terms of context. Unlike the previous research which analyzed teacher noticing, this 
study analyzed the noticing of PSTs. Thus, this study expands the noticing context of the formative 
assessment from teachers to PSTs. This is important, because noticing skills must also be developed since 
in teacher education (PSTs) (Fernández et al., 2020; Fisher et al., 2019; Guner & Akyuz, 2020; Lau & Man, 
2018; Lee, 2019; Lomicka & Ducate, 2021; Santagata et al., 2021; Wiens et al., 2021). Second, it is different 
from previous studies which used video recordings of their friends' lessons (formative assessment 
implementation) or their own lessons (Gotwals et al., 2015; Lebak, 2018; Schwarts & Karsenty, 2020). This 
study uses video recordings of other teachers' lessons (formative assessment implementation) that are not 
recognized by the participants. The implication is that PSTs are more flexible in providing reviews of videos, 
so that the noticing will be more authentic. This is in accordance with other research, that PSTs tend to 
prefer to give praise rather than critical analysis, questions when observing the practice of learning 
(explanation) carried out by their friends (Ellis et al., 2015). Therefore, in this case it can be said that the 
use of others’ learning videos (not their friends) is more likely to appear more authentic noticing (both focus 
and quality). However, there are limitations to this study. First, the learning context in the video that was 
observed. The learning context in other countries may influence PSTs’ noticing of the implementation of the 
formative assessment, for example in terms of language, classroom conditions and even the learning media 
used. Second, the results of this study have not revealed the factors causing the incomprehensive of PSTs’ 
focus noticing. Although theoretically, knowledge and perceptions regarding formative assessment will 
affect noticing ability, this has not been analyzed empirically. 

 
4. CONCLUSION 

 Based on the results, the conclusion of this study is that the focus characteristic of PSTs noticing 
regarding formative assessment was not comprehensive that it tends to focus on the questioning aspect, 
and PSTs noticing quality was still at the descriptive and validation level. The results of this study have 
implications for developing the understanding and practice regarding formative assessment. The 
incomprehensive focus of noticing shows the importance of developing PSTs’ understanding regarding the 
important aspects of formative assessment. In addition, video noticing can be used to develop and analysis 
PSTs' understanding of formative assessment. 

 
5. REFERENCES 

 Baird, J. A., Andrich, D., Hopfenbeck, T. N., & Stobart, G. (2017). Assessment and Learning: Fields Apart? 
Assessment in Education: Principles, Policy and Practice, 24(3), 317–350. 
https://doi.org/10.1080/0969594X.2017.1319337. 

Brown, G. T. L., Chaudhry, H., & Dhamija, R. (2015). The impact of an assessment policy upon teachers’ self-
reported assessment beliefs and practices: A quasi-experimental study of Indian teachers in private 



Jurnal Pendidikan Indonesia Vol. 11 No. 1, Tahun 2022, pp. 43-50   49 
 

 

Kimura Patar Tamba / Preservice Elementary Teachers' Noticing Formative Assessment 

schools. International Journal of Educational Research, 71(1), 50–64. 
https://doi.org/10.1016/j.ijer.2015.03.001. 

Cohen, L., Manion, L., & Morrison, K. (2017). Research Methods in Education. In Research Methods in 
Education. https://doi.org/10.4324/9781315456539. 

Ellis, J., McFadden, J., Anwar, T., & Roehrig, G. (2015). Investigating the Social Interactions of Beginning 
Teachers Using a Video Annotation Tool. Contemporary Issues in Technology and Teacher Education 
(CITE Journal), 15(3), 404–421. 

Fernández, C., Llinares, S., & Rojas, Y. (2020). Prospective mathematics teachers’ development of noticing in 
an online teacher education program. ZDM - Mathematics Education, 52(5), 959–972. 
https://doi.org/10.1007/s11858-020-01149-7. 

Fisher, M. H., Thomas, J., Jong, C., Schack, E. O., & Dueber, D. (2019). Comparing preservice teachers’ 
professional noticing skills in elementary mathematics classrooms. School Science and 
Mathematics, 119(3), 142–149. https://doi.org/10.1111/ssm.12324. 

Gaudin, C., & Chaliès, S. (2015). Video viewing in teacher education and professional development: A 
literature review. Educational Research Review, 16(7), 41–67. 
https://doi.org/10.1016/j.edurev.2015.06.001. 

Gebril, A., & Brown, G. T. L. (2014). The effect of high-stakes examination systems on teacher beliefs: 
Egyptian teachers’ conceptions of assessment. Assessment in Education: Principles, Policy and 
Practice, 21(1), 16–33. https://doi.org/10.1080/0969594X.2013.831030. 

Gotwals, A. W., Philhower, J., Cisterna, D., & Bennett, S. (2015). Using Video to Examine Formative 
Assessment Practices as Measures of Expertise for Mathematics and Science Teachers. 
International Journal of Science and Mathematics Education, 13(2), 405–423. 
https://doi.org/10.1007/s10763-015-9623-8. 

Guner, P., & Akyuz, D. (2020). Noticing Student Mathematical Thinking Within the Context of Lesson Study. 
Journal of Teacher Education, 71(5), 568–583. https://doi.org/10.1177/0022487119892964. 

Kang, H., & van Es, E. A. (2019). Articulating Design Principles for Productive Use of Video in Preservice 
Education. Journal of Teacher Education, 70(3), 237–250. 
https://doi.org/10.1177/0022487118778549. 

König, J., Blömeke, S., Klein, P., Suhl, U., Busse, A., & Kaiser, G. (2014). Is teachers’ general pedagogical 
knowledge a premise for noticing and interpreting classroom situations? A video-based assessment 
approach. Teaching and Teacher Education, 38, 76–88. https://doi.org/10.1016/j.tate.2013.11.004. 

Kosko, K. W., Ferdig, R. E., & Zolfaghari, M. (2020). Preservice Teachers’ Professional Noticing When Viewing 
Standard and 360 Video. Journal of Teacher Education, 71(2), 1–14. 
https://doi.org/10.1177/0022487120939544. 

Larochelle, R., Nickerson, S. D., Lamb, L. C., Hawthorne, C., Philipp, R. A., & Ross, D. L. (2019). Secondary 
practising teachers’ professional noticing of students’ thinking about pattern generalisation. 
Mathematics Teacher Education and Development, 1(4), 4–27. 

Lau, W. W. F., & Man, Y. K. (2018). Teacher Noticing: Advancing Understanding of Teaching, Learning, Policy, 
and Practice in Mathematics Education. Eurasia Journal of Mathematics, Science and Technology 
Education, 14(11), 1–4. https://doi.org/10.29333/ejmste/99810. 

Lebak, K. (2018). Analyzing on-line video club discussions focused on formative assessment. Education and 
Information Technologies, 23(5), 1789–1804. https://doi.org/10.1007/s10639-018-9689-3. 

Lee, M. Y. (2018). Further investigation into the quality of teachers’ noticing expertise: A proposed 
framework for evaluating teachers’ models of students’ mathematical thinking. Eurasia Journal of 
Mathematics, Science and Technology Education, 14(11). https://doi.org/10.29333/ejmste/92019. 

Lee, M. Y. (2019). The development of elementary pre-service teachers’ professional noticing of students’ 
thinking through adapted Lesson Study. Asia-Pacific Journal of Teacher Education, 47(4), 383–398. 
https://doi.org/10.1080/1359866X.2019.1607253. 

Lomicka, L., & Ducate, L. (2021). Using technology, reflection, and noticing to promote intercultural learning 
during short-term study abroad. Computer Assisted Language Learning, 34(1–2), 35–65. 
https://doi.org/10.1080/09588221.2019.1640746. 

Magiera, M. T., & Zambak, V. S. (2021). Prospective K-8 teachers’ noticing of student justifications and 
generalizations in the context of analyzing written artifacts and video-records. International 
Journal of STEM Education, 8(1). https://doi.org/10.1186/s40594-020-00263-y. 

Martínez-Sierra, G., García-García, J., Valle-Zequeida, M., & Dolores-Flores, C. (2020). High School 
Mathematics Teachers’ Beliefs About Assessment in Mathematics and the Connections to Their 
Mathematical Beliefs. International Journal of Science and Mathematics Education, 18(3), 485–507. 
https://doi.org/10.1007/s10763-019-09967-2. 

Mason, J. (2020). Learning about noticing, by, and through, noticing. ZDM - Mathematics Education, 53(1), 



Jurnal Pendidikan Indonesia Vol. 11, No. 1 Tahun 2022, pp. 43-50  50 

 

JPI P-ISSN: 2303-288X E-ISSN : 2541-7207  

231–243. https://doi.org/10.1007/s11858-020-01192-4. 
NCTM. (2014). Principles to Actions: Ensuring Mathematical Success for All. The National Council of Teachers 

of Mathematics, Inc. 
Nortvedt, G. A., & Buchholtz, N. (2018). Assessment in mathematics education: responding to issues 

regarding methodology, policy, and equity. ZDM - Mathematics Education, 50(4), 555–570. 
https://doi.org/10.1007/s11858-018-0963-z. 

Roller, S. A. (2016). What they notice in video: a study of prospective secondary mathematics teachers 
learning to teach. Journal of Mathematics Teacher Education, 19(5), 477–498. 
https://doi.org/10.1007/s10857-015-9307-x. 

Santagata, R., König, J., Scheiner, T., Nguyen, H., Adleff, A. K., Yang, X., & Kaiser, G. (2021). Mathematics 
teacher learning to notice: a systematic review of studies of video-based programs. ZDM - 
Mathematics Education, 53(1), 119–134. https://doi.org/10.1007/s11858-020-01216-z. 

Santagata, R., & Yeh, C. (2014). Learning to teach mathematics and to analyze teaching effectiveness: 
Evidence from a video- and practice-based approach. Journal of Mathematics Teacher Education, 
17(6), 491–514. https://doi.org/10.1007/s10857-013-9263-2. 

Schwarts, G., & Karsenty, R. (2020). “Can this happen only in Japan?”: mathematics teachers reflect on a 
videotaped lesson in a cross-cultural context. Journal of Mathematics Teacher Education, 23(6), 
527–554. https://doi.org/10.1007/s10857-019-09438-z. 

Star, J. R., & Strickland, S. K. (2008). Learning to observe: Using video to improve preservice mathematics 
teachers’ ability to notice. Journal of Mathematics Teacher Education, 11(2), 107–125. 
https://doi.org/10.1007/s10857-007-9063-7. 

Stockero, S. L., Rupnow, R. L., & Pascoe, A. E. (2017). Learning to notice important student mathematical 
thinking in complex classroom interactions. Teaching and Teacher Education, 63(3), 384–395. 
https://doi.org/10.1016/j.tate.2017.01.006. 

Tripp, T. R., & Rich, P. J. (2012). The influence of video analysis on the process of teacher change. Teaching 
and Teacher Education, 28(5), 728–739. https://doi.org/10.1016/j.tate.2012.01.011. 

Ulusoy, F., & Çakiroğlu, E. (2018). Using video cases and small-scale research projects to explore prospective 
mathematics teachers’ noticing of student thinking. Eurasia Journal of Mathematics, Science and 
Technology Education, 14(11). https://doi.org/10.29333/ejmste/92020. 

van Es, E. A. (2011). A framework for learning to notice students‘ thinking. In M. G. Sherin, V. R. Jacobs, & R. 
A. Philipp (Eds.), Teacher Noticing Seeing Trouugh Teachers’ Eyes (pp. 134–151). Routledge. 

van Es, E. A., Cashen, M., Barnhart, T., & Auger, A. (2017). Learning to Notice Mathematics Instruction: Using 
Video to Develop Preservice Teachers’ Vision of Ambitious Pedagogy. Cognition and Instruction, 
35(3), 165–187. https://doi.org/10.1080/07370008.2017.1317125. 

van Es, E. A., & Sherin, M. G. (2008). Mathematics teachers’ “learning to notice” in the context of a video club. 
Teaching and Teacher Education, 24(2), 244–276. https://doi.org/10.1016/j.tate.2006.11.005. 

Walkoe, J. (2014). Exploring teacher noticing of student algebraic thinking in a video club. Journal of 
Mathematics Teacher Education, 18(6), 523–550. https://doi.org/10.1007/s10857-014-9289-0. 

Walkoe, J., Sherin, M., & Elby, A. (2020). Video tagging as a window into teacher noticing. Journal of 
Mathematics Teacher Education, 23(4), 385–405. https://doi.org/10.1007/s10857-019-09429-0. 

Warshauer, H. K., Starkey, C., Herrera, C. A., & Smith, S. (2021). Developing prospective teachers’ noticing 
and notions of productive struggle with video analysis in a mathematics content course. Journal of 
Mathematics Teacher Education, 24(1), 89–121. https://doi.org/10.1007/s10857-019-09451-2. 

Wiens, P. D., LoCasale-Crouch, J., Cash, A. H., & Romo Escudero, F. (2021). Preservice Teachers’ Skills to 
Identify Effective Teaching Interactions: Does It Relate to Their Ability to Implement Them? Journal 
of Teacher Education, 72(2), 180–194. https://doi.org/10.1177/0022487120910692. 

Xu, L., Widjaja, W., & Ferguson, J. (2019). Seeing through the eyes of the teacher? Investigating primary 
school teachers’ professional noticing through a video-based research methodology. International 
Journal of Research and Method in Education, 42(5), 470–484. 
https://doi.org/10.1080/1743727X.2018.1499016. 

Yang, X., Kaiser, G., König, J., & Blömeke, S. (2021). Relationship Between Chinese Mathematics Teachers’ 
Knowledge and Their Professional Noticing. International Journal of Science and Mathematics 
Education, 19(4), 815–837. https://doi.org/10.1007/s10763-020-10089-3. 

Yang, X., König, J., & Kaiser, G. (2021). Growth of professional noticing of mathematics teachers: a 
comparative study of Chinese teachers noticing with different teaching experiences. ZDM - 
Mathematics Education, 53(1), 29–42. https://doi.org/10.1007/s11858-020-01217-y. 

Zambak, V. S., & Magiera, M. T. (2018). Pre-service K-8 teachers’ professional noticing and strategy 
evaluation skills: An exploratory study. Eurasia Journal of Mathematics, Science and Technology 
Education, 14(11). https://doi.org/10.29333/ejmste/92021. 


