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ABSTRACT

Pre-service elementary mathematics teachers can learn about task design through
noticing. For this reason, it is very important to understand and analyze the
noticing ability of pre-service elementary mathematics teachers. This study is a
qualitative descriptive study that aims to analyze the results of pre-service
elementary mathematics teachers’ noticing of task design using video. The
participants in this study were 35 pre-service elementary mathematics teachers in
one of the private universities in Tangerang. Pre-service elementary mathematics
teachers' noticing data were collected from the results of video task analysis on
task design. Data analysis was carried out using theoretical coding method on the
results of the video task analysis. Pre-service elementary mathematics teachers’
noticing of task design is not comprehensive. Pre-service elementary mathematics
teachers tend to only focus on one or two aspects of task design. The focus of pre-
service elementary mathematics teachers’ noticing is the mathematical activity
involved aspect. The results of this study also show that pre-service elementary
mathematics teachers’ noticing quality is at the artificial level.
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1. Introduction

Task design is essential in mathematics learning. The teacher as a living curriculum
has an important role to plan and construct the assignments for an effective learning process
[1]. The task is the starting point of mathematical activity [2]. When dealing with tasks,
students will perform mathematical activities such as reasoning, solving problems, making
representations, and making connections. Through the task, students encounter various
concepts, ideas, and mathematical strategies [33].

Conceptually, the task is an instructional activity tailored by the teacher for students
to learn through different kinds of form such as word problems, projects, or other
contextualized learning activities [2]-[6]. The task can also be defined as an activity in a
pedagogical environment through which students construct mathematical understanding [2]-

d

https://doi.org/10.21067/pmej.v9il.13748

email: pi@unikama.ac.id



https://doi.org/10.21067/pmej.v9i1.13748
https://creativecommons.org/licenses/by-sa/4.0/

Preservice Elementary Mathematics Teachers’ Noticing Task Design in Video Analysis
Cendana, Tamba, Kang, Tung

[4][6]. In other words, learning mathematics occurs when students work on activities and
problems to solve [2].

The ability to design appropriate and good tasks is something that pre-service
elementary mathematics teachers must develop. Thus, task design is an essential research
topic in mathematics education considering its important role in students’ growth on their
mathematical skills [2]-[4][7]. Particularly, task design is intertwined with teachers’
orientations on their task selection and modification based on the availability of teaching
resources for learning activities [8]. The quality of task design should be carefully tailored
towards the learning goals with contextual real-life problem transfer and rich of
mathematical concepts to be applied from the lesson [9].

One way in fostering ability of pre-service elementary mathematics teachers
regarding task design is by noticing [10][11]. With noticing, pre-service elementary
mathematics teachers will observe, imitate, and analyze the existing form of task design.
Noticing is the ability to observe to attend to important teaching features, consider what is
observed in a meaningful way, and decide how to respond [12]-[16]. Noticing consists of
"what" and "how" aspects [17]. The “what” aspect refers to the question “what is observed?”
in other words, the “what” aspect shows the noticing focus of pre-service elementary
mathematics teachers. While the "how" aspect refers to the question "how are the
observations made?" The “how” aspect also reveals the quality of the observations made.

Various studies on noticing have been carried out. These studies have analyzed
noticing in terms of a particular context and focus. For example, several studies analyze
noticing students thinking, higher order thinking inquiry, and project-based design learning
[17-21]. Several studies utilize recorded real-time teaching process by experienced teachers
for pre-service teachers to develop their noticing analysis skill on essential pedagogical
aspects such as students’ interactions in the class during the instructional delivery [22]-[24].
Pre-service teachers should also be involved in higher-order thinking task for designing a
TPACK-integrated project to practice problem-based questions on real-life scenarios [25-
28]. Other research analyzes pre-service elementary mathematics teachers’ noticing in a
broader context, such as ambitious pedagogy [29]. Ambitious pedagogy means the focus of
attention on student activities in learning [29]. Another noticing focus and context are
Mathematically Significant Pedagogical Opportunities to Build on Student Thinking
(MOSTs). MOSTs include (a) student mathematical thinking, (b) significant mathematics,
and (c) pedagogical opportunity [30].

Given that previous studies primarily focus on noticing in broader contexts (e.g.,
student thinking, ambitious pedagogy, and MOSTs), noticing analysis specifically regarding
task design is a crucial area that has received limited attention, thus establishing a clear
research gap. Though task design is an important component of learning. Pre-service
teachers’ noticing analysis on task design is crucially important as in the real teaching
experience, they are required to think of the contextual aspects from the given mathematical
problem according to the students’ cognitive level that caters the mathematical skill demand
from the learning goals [9]. Furthermore, the ways of task design presentation upon its
selection that aligns with the rich of mathematical concepts and real-world transfer depends
on teachers’ perceptions of task design for a meaningful learning activity [8]. Therefore, this
study aims to analyze the noticing of prospective elementary school mathematics teachers
regarding task design.

2. Methods

This research used descriptive qualitative method. This method is used because it
aims to describe the pre-service elementary mathematics teachers’ noticing. There were 35
pre-service elementary school mathematics teachers who participated in this research in
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Tangerang. Participants were selected purposively. Participants are pre-service elementary
school mathematics teachers who are enrolled in PSAL (Planning, Strategy, Assessment,
and Learning) Elementary School Mathematics courses. The data collection is through video
task analysis where pre-service elementary mathematics teachers observe and analyze video
recordings of learning. The video recording is taken from www.insidemathematics.org.
There are three video clips provided with a total duration of 120 minutes. Previous research
suggests using video in analyzing noticing [23][29][31]-[42]. After watching the video,
participants wrote down their noticing results with guiding regarding the observations,
interpretations, and decisions taken on the interpretation results if as a teacher.

Data analysis was conducted using a systematic procedure based on the theoretical
coding technique applied to the results of participants’ noticing, which was chosen to
rigorously ground the data interpretation within an established theoretical framework [43].
This procedure involved operationalizing the analytical framework in two stages. First, the
focus of noticing was categorized using a five-dimensional analytical framework [44] into
(a) contextual features, (b) forms of presentation; (c) answer forms required; (d)
mathematical activity involved; and (e) level of cognitive demand. Second, the quality of
noticing was assessed using a framework from [35], which groups observations into four
distinct levels scored on a Likert scale: 1-artificial, 2-descriptive, 3-validation, and 4-
analytical validation. To ensure reliability and systematic application of the categories,
validation was performed by randomly selecting ten noticing documents for independent re-
coding and comparison with the initial results. Consistent coding was used for the analysis
phase, while discrepancies were thoroughly re-checked to ensure data integrity. The coding
framework used can be seen in Table 1.

Table 1. Framework for Noticing Task Design

What teachers notice

How teachers notice

Contextual features

The focus of this noticing is on the contextual
features of the task. For example, is the task in
the form of a task or question or problem that is
not applicable, a task or question that is
contextual, authentic

Form of presentation

The focus of this noticing is on the form of
representation used or requested in the task
(task, question, or problem). The form of
representation includes symbols, text, visuals, or
a combination of symbols, text, or visuals
Answer forms required

The focus of this noticing is on the form of the
answer requested in the task (task, question, or
problem). Answer forms such as closed answers
(close-ended tasks), open answers (open-ended
tasks), or multiple response tasks.
Mathematical activity involved

The focus of this noticing is on the form of
mathematical activities carried out in
completing the task, such as representation,
modeling, calculation, operation, or
interpretation activities.

4-Analytical Validation

Validation means that the results of
noticing  contain comments that
explicitly  tell the form, task
characteristics, and learning, and provide
positive affirmation (evidence) for the
description plus analysis and evidence
explaining why the practice is good. As
well as suggestions for improvement
regarding task design.

3- Validation

Validation means that the results of
noticing contain comments that tell
explicitly about the form, task
characteristics, and learning, and also
provide positive affirmation (evidence)
for the description.

2- Descriptive noticing

Descriptive noticing means that the
results of noticing tell explicitly about
the form, task characteristics, and
learning.

1-Artificial Noticing
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Level of cognitive demand The results of noticing only reveal things
The focus of this noticing is on the cognitive related to  explicit form, task
level needed or used in completing a task (task, characteristics, and learning but not
problem, or problem). The cognitive level explicitly and specifically on events
includes memorization, procedure without regarding  explicit  forms,  task
connection, procedure with connection, or doing characteristics, and learning.

math.

3. Result and Discussion

The results of this study reveal the characteristics of pre-service elementary
mathematics teachers’ noticing focus, and the quality of noticing. These results are obtained
through the coding process and have been validated. Examples of coding results are shown
in Table 2. Pre-service elementary mathematics teachers’ observations in the videos in Table
2 are categorized as "contextual features" because pre-service elementary mathematics
teachers reveal the contextual characteristics of the task. The contextual characteristic of the
task that is expressed is the task design in the form of questions with props. The quality of
the noticing can be categorized as "descriptive noticing" because the comments are explicitly
told about the form, task characteristics, and learning.

Table 2. Example of Codes of Noticing

Video Task Analysis Results Noticing Noticing
focus quality

The teacher [in the video] uses a task design with a Contextual Descriptive
worksheet of questions given to students. In the features noticing

worksheet there is a table containing questions and
students will be able to answer these questions
using props in the form of colored snap cubes, with
a maximum of fifteen blocks of each color.

Mathemetics Task

Question Answer/Model
What is 3 + 4? []
L]

How many cubes are in a tower of
5 red and and 3 blue cubes?

]

If you have 10 cubes and take away
sube?

L]

If you have 10 take away 4, how many
arre left?

]

Figure 1. Visual Illustration of The Task Design
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The characteristics of pre-service elementary mathematics teachers’ noticing focus
(the “what” component) are shown in Table 3. The frequency is displayed based on the
aspect of noticing focus. From Table 3, only 14 (40.00%) pre-service elementary
mathematics teachers observed the "contextual features" of the task design in the learning
videos they watched. That is, only 40% pay attention to matters relating to the contextual
features of the task. For example, is the task in the form of a task or question or problem that
is not applicable, a task or question that is contextual, and authentic. Table 3 shows that only
14 (40%) pre-service elementary mathematics teachers observed the “contextual features”
aspect of the task design. Pre-service elementary mathematics teachers do not observe the
form of the task, for example, whether the task is in the form of a task or question or problem
that is not applicable or a task or question that is contextual, authentic, or fictitious. There
were 18 people (51.4%) pre-service elementary mathematics teachers who observed the
"form of presentation" aspect. Observations regarding the "form of presentation” include the
form of representation used or requested in the task (task, problem, or problem), for example,
symbols, text, visuals, or a combination of symbols, text, or visuals. Noticing focus on
“answer forms required” was observed by 16 people (45.7%) of pre-service elementary
mathematics teachers (Table 3). This shows that only 45.7% observed the form of answers
requested in the task (tasks, questions, or problems).

Table 3 shows that the lowest noticing focus is the "level of cognitive demand". Only
11 (31.4%) pre-service elementary mathematics teachers observed the "level of cognitive
demand" of the task design. This means that the “level of cognitive demand” is not
significant for pre-service elementary mathematics teachers. In contrast, the majority
(68.6%) of pre-service elementary mathematics teachers did not observe the cognitive level
required or used in completing tasks (activity, questions, or problems).

From all aspects of task design, prospective elementary school mathematics teachers
put greater attention and observation on the "mathematical activity involved". The frequency
of teachers observing this aspect is higher than others.

Table 3. Percentage of Focus of Noticing

Focus of Noticing Freq Percentage
Contextual features 14 40.0%
Form of presentation 18 51.4%
Answer forms required 16 45.7%
Mathematical activity involved 27 77.1%
Level of cognitive demand 11 31.4%

The results of the comprehensive level analysis of noticing focus on task design are
shown in Table 4. It can be seen that only 3 (8.57%) participants observed the five aspects
of task design. This result means that most of the pre-service elementary mathematics
teachers are not comprehensive in observing task design in learning. Most pre-service
elementary mathematics teachers only observe two aspects of task design in learning.

Table 4. Comprehensive Level of Noticing
Comprehensive Level Freq Percentage

No aspects 0 0%
One aspect 5 14.29%
Two aspects 18 51.43%
Three aspects 6 17.14%
Four aspects 3 8.57%
Five aspects 3 8.57%
Total 35 100%
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Table 5 shows descriptive statistics of the quality of pre-service elementary
mathematics teachers’ noticing regarding task design. This result shows the quality of each
noticing focus. It can be seen that the minimum score for noticing quality is 0. This means
that there are pre-service elementary mathematics teachers who do not observe the focus of
the noticing. For example, the minimum value of the “contextual features” aspect is 0, this
means that there are pre-service elementary mathematics teachers who do not observe this
aspect of task design. This data is following the results that have been presented in Table 3.
Likewise, the maximum value of noticing quality shows how pre-service elementary
mathematics teachers observe each focus of noticing. For example, the maximum value for
noticing focus on "mathematical activity involved" is 4. This value indicates that there are
pre-service elementary mathematics teachers who can observe "mathematical activity
involved" in the analytical validation of the task design. Analytical validation means that
pre-service elementary mathematics teachers write down their observations explicitly
regarding the "mathematical activity involved". The results of these observations are
accompanied by providing positive affirmations (evidence) and analysis explaining why
“mathematical activity involved” is good and suggestions for improvement.

Table 5. Noticing Quality Descriptive Statistics
Noticing focus Min Max Mean

Contextual features 0 4 0.97
Form of presentation 0 4 0.91
Answer forms required 0 4 0.89
Mathematical activity involved 0 4 1.80
Level of cognitive demand 0 4 0.57
Total 0 4 1.02

Table 5 also shows that the average quality of pre-service elementary mathematics
teachers’ noticing regarding task design is 1.02. This value means that the average quality
of pre-service elementary mathematics teachers’ noticing is still at the “descriptive noticing”
level. The results of their observations are still only talking explicitly about the form, task
characteristics, and learning. If we look at the five aspects of noticing focus, only the
“mathematical activity involved” aspect exceeds the “artificial noticing” level. This means
that pre-service elementary mathematics teachers have not been able to reveal explicitly and
specifically about the form, task characteristics, and learning. Observations made by pre-
service elementary mathematics teachers are still very general and not explicit about task
design.

If viewed in more detail (Table 6), in the aspect of "form of presentation", "answer
forms required", and "level of cognitive demand" the quality of pre-service elementary
mathematics teachers’ noticing is mostly at the "artificial" level. This result means that in
these three aspects most of the pre-service elementary mathematics teachers have noticing
quality at the "artificial" level. The quality of observations of pre-service elementary
mathematics teachers is still only a general and not explicit mention of this aspect.

In the aspect of "contextual features" and "mathematical activity involved" the
quality of pre-service elementary mathematics teachers’ noticing is slightly better. The
frequency of pre-service elementary mathematics teachers who have noticing quality at the
“analytic” level is the same or greater than the other levels. These results indicate that the
quality of pre-service elementary mathematics teachers’ noticing also depends on what
aspects are the focus of their observations.
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Table 6. Frequency Based on Noticing Quality

Aspect Noticing quality
Not Artificial Descriptive Validat Analytic
observing ion
Contextual features 60.0% 11.4% 11.4% 5.7% 11.4%
Form of presentation 48.6% 25.7% 17.1% 2.9% 5.7%
Answer forms required 54.3% 20.0% 11.4% 11.4% 2.9%
Mathematical activity 22.9% 22.9% 20.0% 22.9% 11.4%
involved
Level of cognitive 68.6% 17.1% 5.7% 5.7% 2.9%
demand

There are two main findings from the results of the research above. The first is about
the characteristics of pre-service elementary mathematics teachers’ noticing focus regarding
task design. In general, pre-service elementary mathematics teachers are not comprehensive
in noticing the task design. Pre-service elementary mathematics teachers tend to only focus
on one or two aspects of task design. The aspect most observed by pre-service elementary
mathematics teachers is the "mathematical activity involved". This means that pre-service
elementary mathematics teachers are more focused and believe that the most important thing
in task design is the form of mathematical activities carried out in completing the task, such
as representation, modeling, calculation, operation, or interpretation activities. This shows
that pre-service elementary mathematics teachers’ noticing focus on task design is still
partial.

One of the factors that make this possible is the confidence of the pre-service
elementary mathematics teachers [6]. Research on noticing also shows the same thing. The
focus on noticing an aspect of learning is influenced by the perspective of that aspect [22].
The pre-service teachers’ beliefs, knowledge, and philosophical standpoint in learning
mathematics influence what aspects of task design are important and how they are
implemented [45][46]. Furthermore, pre-service teachers tend to have blinders on the tasks’
richness of mathematical concepts in real-life transfer contexts that instead focusing on
designing busy learning activity which impede the true purpose of task design to be
superficial [9]. Therefore, noticing skill is critical in pre-service teachers’ task design which
impacts the students’ mathematical learning outcome over time.

Another factor that influences the noticing focus of task design is the use of video.
The use of video can reduce the breadth and comprehensiveness of the noticing focus.
Although various studies reveal that video is very helpful for pre-service elementary
mathematics teachers’ noticing, other studies reveal the limitations of using video. Noticing
focus is less comprehensive when watching video than direct observation
[34]1[35][371[41]1[47]-[50].

The second finding is regarding the quality of pre-service elementary mathematics
teachers’ noticing of task design. The results show the average of pre-service elementary
mathematics teachers’ noticing quality is still at the artificial level in this study. A probable
factor of such outcome might be the lack of comprehensive (detailed) aspects observed by
pre-service elementary mathematics teachers regarding task design. Previous studies
discovered the higher quality of noticing if it was done in a detailed and engaging manner
[17][22][24][51]. The extent of this finding might cover the broader spectrum of teachers’
task design preparation such as their beliefs on what mathematics learning should be like,
mathematical knowledge, mathematics anxiety in relation to pedagogical competence, and
teachers’ mathematical literacy skills in decision making while solving the problems
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[45][52]-[54]. The instructors should be aware of these factors that will impede the pre-
service teachers’ ability to reason on the richness of mathematical concepts with its cognitive
demand and meaningful real-life transfer [55]. Also, the pre-service teachers’ experience in
constructing mathematical problems or a project can shape their interpretation skill for the
required assessment criteria in task design [56]. Again, the banal noticing skill of pre-service
teachers imposes hidden mathematical learning superficiality danger for students’
mathematical literacy growth.

According to the aforementioned results, this research contributes in several ways.
First, this research contributes in terms of pre-service elementary mathematics teachers’
noticing. Noticing skills is essential to be developed since the teachers’ learning journey in
their teacher’s college education [17][29][50]. Second, this study strengthens the research
results of [22] which uses video recordings of learning (implementation of task design) by
other teachers who are not known by the participants. Third, the findings amplify the needs
for teachers’ college for emphasizing the opportunities for pre-service teachers to inquire
while designing a TPACK-integrated project-based learning [25]- [28]. The implication is
that prospective elementary school mathematics teachers can have authentic noticing
experiences from authentic video recordings done by teachers in real context.

This aligns with [48] who argued that pre-service elementary mathematics teachers
have tendency to praise instead of giving critical analysis through questions or feedbacks
when observing a mock teaching carried out by their friends. Henceforth, this supports the
previous findings to show other teachers’ teaching videos to provide unbiased and authentic
quality of noticing experience.

However, the use of other people's videos can also be one of the limitations of this
study. While it allows for more authentic noticing, context factors also play a role. Different
contexts may influence pre-service elementary mathematics teachers in analyzing the video
provided. Especially, this is strongly connected in the current needs for teacher education in
teaching task design that is TPACK oriented and project-based for supporting students’
critical mathematical thinking [26][27][56]. Subsequent research needs to be carried out
taking this context into account [22].

4. Conclusion

The results of this study answered two research questions. First, regarding the
characteristics of the focus of noticing. The focusing characteristic of pre-service elementary
mathematics teachers’ noticing regarding task design is that it tends to focus on the
mathematical activity involved. In addition, the focus on task design by pre-service
elementary mathematics teachers’ noticing was not comprehensive. Not comprehensive
means that it does not cover all aspects of the task design. Second, the noticing quality from
most of the pre-service elementary mathematics teachers’ were still at the artificial level.

These findings thereby have some implications for teacher education. Given that pre-
service teachers' noticing is still partial, teacher education programs should prioritize
developing a more comprehensive noticing skill set for task design. Instructors should
explicitly guide pre-service teachers to look beyond just the surface level (e.g., focusing only
on mathematical activity) to consider all five dimensions of task design, especially the level
of cognitive demand. Furthermore, incorporating authentic noticing experiences, potentially
through video analysis of unfamiliar teaching contexts, can help provide unbiased
perspectives. Curricula should emphasize opportunities for pre-service teachers to engage in
design-based inquiries, aligning task design with TPACK-integrated project-based learning
to help synchronizing between their beliefs and effective pedagogical competence.

Future research should address the aforementioned limitations, particularly by
exploring how different teaching contexts influence pre-service teachers' noticing during
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video analysis. Subsequent studies should also investigate the long-term impact of focused
intervention programs (e.g. for those emphasizing TPACK-oriented and project-based task
design, on improving the breadth and quality of pre-service teachers' professional noticing
in mathematics education).
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