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Abstract – Numeracy is a form of Higher Order 
Thinking Skills (HOTS) that is currently given much 
attention in the world of education, especially 
mathematics education. The ability of prospective 
teachers in numeracy task design is important as a 
professional skill. However, some studies show that 
there are deviations in the perception of numeracy in 
prospective teachers. This study aims to explore the 
epistemological obstacles of numeracy task design 
construction experienced by prospective teachers based 
on their numeracy perception. This study used a 
qualitative approach with an explorative method. The 
subjects of this study were 6 prospective mathematics 
teachers. The research instruments used include task 
design forms, perception interview guidelines, and field 
notes. Based on the results of the study, it is known that 
prospective teachers with limited perception based on 
the verbal meaning of numeracy tend to experience 
obstacles in constraining the initial idea generation. 
Meanwhile, prospective teachers with a broad 
perception of numeracy meaning tend to experience 
obstacles in deviating from their final verification of 
mathematical content in numeracy tasks. By knowing 
the obstacles of prospective teachers in the numeracy 
task design, results of this study contribute to 
mathematics teacher education development. 
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1. Introduction

Higher Order Thinking Skills (HOTS) are 
important skills that are considered in Indonesia’s 
curriculum policies to be possessed by students. 
HOTS can stimulate students to think deeply and 
comprehensively, especially in solving problems [1]. 
Accustoming students to HOTS-based tasks will 
develop students’ potential in learning [2]. HOTS is 
the ability to connect, manipulate, and transform 
knowledge in the process of solving new problems 
that involve critical, logical, and creative thinking [3]. 
One of the Indonesian government’s efforts to 
improve students’ HOTS is through national 
numeracy assessment known as Minimum 
Competency Assessment (MCA), which emphasizes 
evaluation, analysis, and reasoning skills on numeracy 
task [4]. 

Numeracy is one of the 21st century skills that is 
currently given much attention in the world of 
education, especially mathematics education. 
Indonesia restructured its curriculum to emphasize 
numeracy as a core competency for students. This 
emphasis was initially introduced during the 
implementation of Curriculum 2013 and has been 
further strengthened through the implementation of 
the MCA under the Merdeka Curriculum, which was 
introduced as a continuation of Curriculum 2013 [5], 
[6], [7]. To foster students’ numeracy skills, tasks 
have an important role in the numeracy learning 
process [8]. Therefore, prospective teachers’ 
numeracy task design skills need to be considered to 
improve the quality of numeracy teaching and 
learning in the future [9]. 

Numeracy, in the school context, involves 
students’ knowledge from various disciplines both 
mathematical and non-mathematical.  
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In accordance with the definitions of several 
experts, numeracy is interpreted as the ability to apply 
mathematics to solve everyday life problems and 
interpret existing quantitative information by paying 
attention to non-mathematical elements [7], [10], [11], 
[12]. The real problems referred in numeracy have 
many ways of solving (or even no complete solution) 
and are connected with various non-mathematical 
factors. Therefore, to foster students’ numeracy 
sensitivity, numeracy tasks should be designed based 
on local conditions and environments, related to 
students’ experiences, relevant and applicable to 
everyday life [13], [14] as outlined in the 21st century 
numeracy model. 

The aspect of applying mathematical knowledge to 
real problems in the 21st century numeracy model is 
closely related to how prospective teachers perceive 
the scope of numeracy. Numeracy is conceptualized 
as the perception about the extent to which 
mathematics is used in different contexts and is 
directly related to the relevance of schoolwork [15]. 
Based on the results of the [16], it is known that 
prospective mathematics teachers have different 
perceptions about the meaning of numeracy. Some 
prospective teachers perceive numeracy as counting 
skills that are closely related to number material and 
some perceive it as a broad application of 
mathematical knowledge not only in number material. 
Prospective teachers’ perceptions of numeracy can 
influence the form of obstacles that arise in designing 
numeracy tasks. 

The prospective teachers’ perception on the 
meaning of numeracy is a strong knowledge 
embedded in the prospective teachers’ thinking as a 
result of their learning during college. A research [17] 
categorized these perceptions as barriers that arise 
from prospective teachers’ initial education. 
Prospective teachers already have a prior theoretical 
background that could be a potential obstacle to new 
knowledge. In the numeracy task design process, 
prospective teachers need some content knowledge, 
and one of them is mathematical content knowledge 
about numeracy [18]. Mathematical content 
knowledge in numeracy plays an important role in 
every decision-making in the task design process [19], 
[20]. 

Previous study on the prospective teacher’s task 
design process has been conducted by [20] on the 
teacher’s decision-making process of higher order 
thinking task design. The results show how novice and 
professional teachers make decisions at each step of 
the task design but do not discuss what obstacles arise 
that distinguish their decision making. A study on 
prospective teachers’ obstacles has been conducted by 
[21] in making lesson plans and showed that the 
prospective teachers’ epistemological obstacles 
occurred due to the lack of prospective teachers’ 
communication to professional teachers.  

However, the obstacles have not been studied from 
the perspectives of the task design process and 
prospective teachers’ perceptions. Based on [16], the 
prospective teachers’ epistemological obstacles in the 
numeracy task design process and found that 
prospective teachers experienced obstacles due to 
former education and verbal factors, but the obstacles 
have not been categorized based on prospective 
teachers’ numeracy perceptions. From several 
previous studies, the obstacle aspects, numeracy 
perceptions, and the task design process have not been 
studied simultaneously. Therefore, this research 
question is how the epistemological obstacles of 
numeracy task design construction experienced by 
prospective teachers based on their numeracy 
perception. 

 
2. Literature Review 

 
In this section, two main issues that are the focus 

of this study are explained. First, numeracy 
perceptions from several literatures are described and 
compared. The theory of perception is used as the 
basis for reviewing the literature. Second, 
epistemological obstacles theory is discussed from 
several sources of reference. The epistemological 
obstacles literature is focused on obstacles 
experienced by teachers and prospective teachers. 
 
2.1. Perception of Numeracy 

 
Perception is a cognitive understanding formed 

from a series of processes used by prospective 
teachers to recognize, organize, and understand the 
sensations they receive from environmental stimuli 
[22]. The prospective teachers’ perception is a 
response or opinion owned by prospective teachers 
which is the result of receiving stimulus and processed 
based on their understanding [23]. Prospective 
teachers construct perception from stimulus and use 
sensory information as the basis of structure as well as 
other sources of information to build numeracy 
perception [24].  

Since there are various perspectives adopted in 
numeracy research, the numeracy concept used in this 
study is in accordance with the 21st Century 
Numeracy Model developed by [25]. This model was 
chosen because it is consistent with widely accepted 
definitions of numeracy and has been used to analyze 
numeracy tasks in the classroom [26]. Based on the 
21st century numeracy model, numeracy learning 
requires: 

1) Attention to the context of real-world problems; 
2) Application of mathematical knowledge;  
3) Use of representational, physical, and digital 

tools;  
4) Positive disposition to the use of mathematics; 

and  
5) Critical orientation to the use of mathematics 

[25], [27]. 
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 The 21st century numeracy model is a valid basis 
to structure numeracy task design and implementation 
in learning [12]. 

Differences in prospective teachers’ understanding 
of the numeracy meaning lead to differences in 
perceptions from one prospective teacher to another in 
developing numeracy tasks for learning [23]. The 
results of [28] study showed that most prospective 
teachers perceived the importance of mathematics and 
its application in everyday life in numeracy tasks. 
Furthermore, some prospective teachers also thought 
that numeracy involved knowledge outside the 
mathematics domain. This indicates a broad 
perception of numeracy among prospective teachers. 
However, the results of [29] study showed that 
teachers were still confused in understanding the 
concept of numeracy and could not distinguish it from 
other mathematical abilities such as mathematical 
literacy. They still have difficulties in connecting 
numeracy and mathematical problem solving. The 
results of [16] study also stated that prospective 
teachers still have difficulty in connecting the cross-
curriculum context of numeracy with mathematical 
problems. They tend to focus more on the 
mathematical knowledge to be taught rather than the 
real context of the numeracy task. This indicates a 
limited perception of numeracy in prospective 
teachers. Therefore, in this study, the numeracy 
perception of prospective teachers is categorized into 
two forms, namely 1) Broad perception and 2) Limited 
perception. 

 
2.2. Task Design Construction Obstacles  

 
Tasks are important tools that mediate 

mathematics learning, thus paying attention to task 
design is necessary to understand their role in learning 
[30]. In the task design process, prospective teachers 
need to pay attention to several important aspects that 
will be considered in the task [31]. They can start this 
process from considering student characteristics and 
needs, or from what knowledge and competencies are 
to be achieved [32]. Determining this, of course, 
teacher candidates will experience a decision-making 
process. 

Decision-making is the activity of choosing a 
preferred option among a set of alternatives through a 
series of steps such as problem identification, setting 
goals, making initial decisions, developing and 
evaluating alternatives, and choosing one of the 
alternatives, which is then implemented and followed 
up [31]. The steps used by the prospective teachers to 
design task are as follows: 1) Building ideas, 2) 
Clarifying ideas, and 3) Assessing the suitability of 
ideas as stages in making mathematical task design 
decisions [20].  

Furthermore, based on the results of this study, it 
shows that novice teachers still have shortcomings in 
generating ideas, analyzing questions, and evaluating 
problems due to their limited knowledge. The results 
of [31] study also show that prospective teachers tend 
to modify tasks from textbooks as materials in task 
design and involve their previous learning 
experiences. This shortcoming in prospective teachers 
during the task design process can be detected as an 
epistemological obstacle [16], [17]. 

Epistemological obstacles can be seen as 
knowledge that is already relevant for one context but 
is not appropriate when implemented for another [33]. 
This knowledge may hinder the formation of new 
knowledge in the prospective teachers’ cognitive 
system. Prerequisite knowledge, teaching methods, 
and limited understanding can lead to epistemological 
obstacles [34]. The forms of epistemological obstacles 
that prospective teachers experience in task design can 
be divided into verbal expressions and prior 
experiences [16], [17]. Verbal expression obstacles 
can be divided into verbal input and verbal output, 
while prior experiences obstacles can be divided into 
former education and pre-preformed learning method. 
In this study, the topic of HOTS-based tasks, 
especially numeracy, was new to the prospective 
teachers, so former education could be a potential 
obstacle. Former education obstacles occur because 
prior knowledge and skills from the prospective 
teacher's teaching experience inhibit the new 
pedagogical knowledge to be learned [16]. Therefore, 
in this study, the researcher wants to examine 
epistemological obstacles, especially the form of 
former experience, at each stage of prospective 
teachers' task design decision making. 
 
3. Methods 
 

This study adapts an interpretive paradigm 
approach [35] that focuses on the individual meanings 
and interpretations of prospective teachers about 
numeracy. This study used a qualitative with an 
explorative method [36], [37], [38].  
 
3.1. Participants 

 
This study aims to explore the attributes of 

obstacles that arise at each step of the numeracy task 
design process based on prospective teachers’ 
numeracy perceptions. The subjects of this study were 
6 prospective mathematics teachers who had attended 
courses on learning design and manipulative media.  

 
 
 
 
 



TEM Journal. Volume 15, Issue 2, pages 1646-1657, ISSN 2217-8309, DOI: 10.18421/TEM152-58, May 2026. 
 

TEM Journal – Volume 15 / Number 2 / 2026.                                                                                                                             1649 

3.2. Data Collection Procedures 
 
The research instruments used include task design 

forms, interview guidelines, and field notes. The task 
design form contains instructions for the subjects to 
design numeracy tasks and their alternative answers. 
The interview guidelines in this study were prepared 
based on the obstacle indicators in each task design 
step. The task design steps used in this study include 
1) Generating ideas, 2) Clarifying ideas, and 3) 
Assessing the suitability of ideas [20]. The obstacles 
in this study are limited to the obstacles caused by the 
former education factor [16] which is related to the 
numeracy perception. Field notes were used in the 
form of voice recordings, photographs, and memoing. 

The data collection process in this study was 
carried out by stages 1) Providing numeracy 
knowledge to subjects through material sheets, 2) A 
break time for 1 week for subjects to search task 
design ideas and validate knowledge that forms their 
perceptions, 3) Task design process conducted 
simultaneously in class, 4) Interviews.  

 
3.3. Data Analysis 

 
Data analysis in this study adapts the constant 

comparison method including comparing incidents 
that apply to each category, combining categories and 
their properties, establishing theory, and writing 
theory [39]. The subjects’ numeracy perceptions were 
analyzed and grouped based on the broadness of the 
perceived meaning. Since the concept of numeracy is 
relatively new and has diverse interpretations of its 
meaning, ranging from the acquisition of basic 
mathematical skills to a richer conception that 
identifies critical problem-solving in real-world 
situations as knowledge essential for informed 
participation in personal, work, and community life 
[40], the numeracy perceptions of prospective 
teachers can be viewed in terms of the mathematical 
broadness of meaning therein. In this study, 
perceptions of numeracy are categorized into two 
forms, namely limited and broad perceptions. Limited 
perception refers to views of numeracy that emphasize 
basic counting and numerical calculation. In contrast, 
broad perception conceptualizes numeracy as the 
ability to apply a range of mathematical skills, 
including reasoning and problem-solving, to identify 
and solve real-world problems.  

In each group, an obstacle analysis was conducted 
to find the constant attributes that appeared at each 
step of the task design. The attributes that emerged 
were compared between groups to determine the 
differences between the two perception groups.   

The validity of the findings in this study is carried 
out by triangulation and member checking [41].  

The triangulation employed includes 1) Source 
triangulation, 2) Technique triangulation, and 3) 
Theory triangulation. Source triangulation is done by 
comparing the results of task design and numeracy 
perception obstacles from subjects who are in the 
same perception group. Technical triangulation is 
done by comparing the suitability of data from three 
data collection techniques, namely numeracy task 
design forms, interviews, and field notes. Meanwhile, 
theoretical triangulation is carried out through 
checking the suitability of the analysis results with 
existing theories. Member checking in this study is 
carried out by asking the subjects to check the 
completeness and appropriateness of the researcher's 
interpretation of the numeracy task design and their 
interviews. 
 
4. Results 
 

Based on the results of data analysis from 6 
subjects, the numeracy perception data in Table 1 is 
obtained as follows. 
Table 1. Subject’s numeracy perception 
 

Subject’s 
Initial 

Numeracy Perception Perception 
Group 

SH Numeracy is related to math 
and everyday life. 

Broad 
perception 

AZ Numeracy Relates to 
numbers with number 
recognition 

Limited 
perception 

NA Numeracy relates to the 
ability to analyze information 
that can be displayed in 
various forms, both graphs 
and charts. 

Broad 
perception 

AF Numeracy is a learning that 
relates numbers to everyday 
life. 

Limited 
perception 

HE I think numeracy is about real 
context. So, students can 
imagine in real life the 
problems we give. So, 
numeracy is based on things 
that are around students so 
that they immediately know 
what it means through the 
images that are around them. 

Broad 
perception 

VE Numeracy is related to 
numbers. 

Limited 
perception 

 
Based on Table 1, 3 subjects were identified in the 

broad perception group and 3 subjects in the limited 
perception group. A more complete description of the 
obstacles to the numeracy task design process of each 
group will be represented by 1 subject from each 
group. Here is a description of the obstacles to the 
numeracy task design process that occur based on the 
subject’s perception. 
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4.1. Broad Perception 
 
Based on the analysis of the broad perception 

group in Table 1, it is known that the subject’s 
perception of numeracy can be seen from the use of 
everyday life keywords. Two subjects used the 
keyword “mathematics” as the content of numeracy 
material. In other words, the subjects have the 
perception that all mathematics content can be used in 
numeracy. The other two subjects did not explicitly 
mention mathematics keywords, but were more 
inclined to content related to the analysis of 
quantitative information as the content of numeracy. 
Subjects in the broad perception group had an 
unrestricted scope of mathematical content in 
designing numeracy tasks. The analysis of the 
numeracy task design process obstacles by the broad 
perception subjects is represented by NA. The 
numeracy task design of NA can be seen in Figure 1. 

 

 
 

Figure 1. Numeracy task design by NA 
 
 
 
 
 
 
 
 
 
 
 
 

Translation of Figure 1: 
 

 
 
As described in Table 1, NA’s numeracy 

perception relates numeracy to quantitative data 
analysis using tools such as charts and graphs. NA’s 
numeracy perception is clearly illustrated in her 
numeracy task design in Figure 1. NA’s numeracy 
task uses graphs that do not contain values or 
information that can be analyzed by students. Based 
on the results of the idea generation interview, NA 
stated that “I got the idea of a task about business 
activities using the context of my mother’s wholesale 
store. At first, I thought of making a problem about the 
remaining savings in the store and processed data and 
graphs, but I couldn’t continue. Then I thought of a 
question about the type of cigarettes that sold the 
most. But just from looking at the diagram, I could 
already see which cigarettes were selling the most. So, 
I changed it to a question about the profit of selling 
cigarettes.”  

 
 
 
 
 
 
 
 
 
 
 

A stationery store owner wants to buy 
stationery for stock in the upcoming month. 
The sales of the stationery for the month of 
August are estimated to be the same as those 
in July. The stationery store owner recorded 
the stock and the items sold in the form of a 
bar chart. 
 

(Bar Chart) 
Pink = Stock 
Green = Sold 
 

Calculating profit and loss is part of 
business activities. To earn a profit, you 
must maximize sales margins. 
In determining profit or loss, you can use a 
calculator and bar charts. 
 

Below is a method that can be used: 
(Image of a calculator and a bar chart) 
Calculator  Bar Chart 
 

Determine the profit in the sales for the 
months of July and August. 
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After the generation of the second idea about 
cigarette sales, NA verified the idea of selling the most 
cigarettes involving numeracy perception in the 
aspects of data analysis and the use of graphs. NA 
assessed that the cigarette sales idea was too simple 
and did not provide enough opportunities for students 
to think critically. Therefore, NA improved the task 
idea about cigarette sales by changing the direction of 
the question to calculate the profit/loss of cigarette 
sales. NA was fluent in idea generation and 
verification because her perception of numeracy in 
mathematics content was not limited to the application 
of counting skills.  

Based on the interview results at the assessing idea 
stage, NA explained in detail the purpose and solving 
process of her numeracy task design. NA stated that 
“In the task, I provide a bar chart of cigarettes sold in 
July [...] then students are asked to calculate the sales 
profit in the last 2 months (July and August).  

In the task, students can use a table for the selling 
and buying prices. Then to answer the question, 
students calculate the total purchase and sale price of 
cigarettes in July. Then in August, I did not purchase 
the remaining cigarettes that were in stock as in July. 
I placed an order for cigarettes that were less than 
July’s sales so that the stock would match. Then I 
calculate the profit”. In accordance with NA’s 
numeracy perception, graphs and tables were used as 
tools to assess the suitability of task ideas.  However, 
the “data analysis” aspect mentioned in NA’s 
numeracy perception did not play a role in the 
assessing ideas stage. This can be seen in NA’s task 
design in Figure 1, which does not display quantitative 
data about cigarette supplies, prices and sales in July. 
However, in the alternative solution to NA’s 
numeracy task design in Figure 2, these data appear at 
the beginning of the solution. 

 
 
 

  
 

Figure 2. NA’s numeracy task design solution alternative 
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Translation of Figure 2: 
 

 
 

In other words, NA experienced obstacles in the 
mathematical representation of the information in the 
numeracy task design because she did not involve the 
broad range of numeracy mathematical content in her 
perception.  
 
4.2. Limited Perception 

 
Based on the analysis of the limited perception 

group subjects in Table 1, it is known that the subjects’ 
numeracy perception focuses on numbers and their 
operations. Only one subject in the limited perception 
group involved aspects of daily life in their numeracy 
perception. While the other 3 subjects did not mention 
real aspects in their perception. The subjects of the 
limited perception group limit their numeracy content 
to material about numbers. The analysis of numeracy 
task design process obstacles by limited perception 
subjects is represented by AZ. AZ’s numeracy task 
design can be seen in Figure 3. 

 

 
 

Figure 3.  Numeracy task design by AZ 

Translation of Figure 3: 
 

 
 
Based on the results of the idea generation 

interview, AZ stated that “I thought of a comparison 
idea for my task. I wanted to compare my monthly 
shopping. However, when I was shopping, my regular 
greengrocer was closed. So, I had to go to another 
greengrocer. And I compared the price of vegetables 
in my regular shop and other traders with a difference 
of one thousand or two thousand. Even then, it’s not 
up to 5 thousand. At least five hundred. Then I thought 
of making a numeracy task about comparing 
vegetable prices that is closer to my daily life”.  


���� Translation of Image 1 (Purchases and 
Sales in July) 
July 

Brand Selling 
Price 

Purchase 
Price Stock Sold Remaini  

GB 27,000 25,000 400 180 220 
LA 27,000 25,000 400  80 320 
Surya 30,000 27,000 480 650 150 
234 21,850 20,000 600 380 220 
Trubus 86,500 65,000 300 150 150 

������������ Cost Price in July 

• GB: 25,000 × 400 = 10,000,000 
• LA: 25,000 × 400 = 10,000,000 
• Surya: 27,500 × 800 = 22,000,000 
• 234: 20,000 × 600 = 12,000,000 
• Trubus: 85,000 × 300 = 25,500,000 

Total = 76,500,000 

���� Selling Price in July 

• GB: 27,000 × 180 = 4,860,000 
• LA: 27,000 × 80 = 2,160,000 
• Surya: 30,000 × 650 = 19,500,000 
• 234: 21,850 × 380 = 8,303,000 
• Trubus: 86,500 × 150 = 12,975,000 

Total = 47,798,000 
 


���� Translation of Image 2 (Estimation for 
August and Total Profit) 
Assumption — Sales in August are the 
same as in July 
Cost Price in August 

• GB: - 
• LA: - 
• Surya: 500 × 27,500 = 13,750,000 
• 234: 160 × 20,000 = 3,200,000 
• Trubus: - 

Total = 16,450,000 

���� Selling Price in August 

• GB: 180 × 27,000 = 4,860,000 
• LA: 80 × 27,000 = 2,160,000 
• Surya: 650 × 30,000 = 14,500,000 
• 234: 360 × 21,850 = 8,303,000 
• Trubus: 150 × 86,500 = 12,975,000 

Total = 47,790,000 
 


������ Total Recap 
Total Cost = 76,500,000 + 16,950,000= 
93,450,000 
Total Revenue = 47,796,000 + 47,748,000 = 
95,956,000 
Profit/Loss = Revenue − Cost = 
95,956,000− 93,450,000= 2,146,000 
Total Profit from July and August = Rp 
2,146,000 

On a holiday, try to help your mom go 
shopping for vegetables at the market. Try 
to compare the prices of vegetables from 
one vendor to another. 

 

If your mom gives you Rp 15,000, 
choose any type of vegetables you can buy 
and compare the prices between different 
vegetable sellers. 
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AZ is generating numeracy task ideas from real 
daily experiences and connecting them with the 
mathematical content of numbers. 

In the clarifying ideas interview, AZ stated that 
“My idea about price comparison is very compatible 
with numeracy because it is closely related to daily 
life”. AZ clarify her idea by using the context 
knowledge of the real problem in the numeracy task. 
However, this did not appear when AZ described her 
perception of numeracy in Table 1. AZ did not show 
any obstacles other than the limitation of the 
mathematical content of numbers at the clarifying 
ideas stage. In fact, AZ showed other knowledge that 
complemented her numeracy perception in the 
numeracy task design process.  

 

Based on further interview results, AZ synthesized 
the daily life aspects of the material given at the 
beginning of this study. However, AZ did not mention 
it explicitly in her numeracy perception. 

In the assessing ideas stage interview, AZ stated 
that “this task is suitable for numeracy because there 
is comparison content, and the context is comparing 
prices between traders”. AZ used the same numeracy 
content knowledge in the process of assessing ideas. 
AZ added context knowledge which was also used at 
the clarifying idea stage. So, the obstacles experienced 
by AZ at the stage of assessing ideas are the same as 
the obstacles in the previous stages. This is confirmed 
from AZ's alternative solution in Figure 4. 

 
 
 

  
 

Figure 4. AZ’s Numeracy task design solution alternative 
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Translation of Figure 4:  

 

In Figure 4, AZ only uses number content 
knowledge in her answer alternatives. This is in 
accordance with AZ’s initial idea which is in 
accordance with her numerical perception. 
 
5. Discussion 
 

In this section, prospective teachers’ obstacles are 
discussed at each stage of task design decision-
making. Prospective teachers’ obstacles at each stage 
of task design are reviewed based on their perception 
categories, namely broad perception and limited 
perception. 

 
5.1. Idea Generation 

 
When doing idea generation, broad perception 

group prospective teachers did not limit the 
mathematical content they would use. In NA’s case, 
ideas were built from the context of real problems 
beforehand and continued with verification of ideas on 
the suitability of mathematical content. However, 
when NA assessed the initial idea of store savings, 
there was an obstacle due to NA’s lack of knowledge 
and experience in using mathematical content in task 
design. In the task design process, prospective 
teachers must analyze the mathematics and analyze 
the mathematics pedagogically [42]. NA experienced 
obstacles when analyzing how mathematical skills in 
numeracy are addressed in the savings context. 
Meaningful learning must be created in lectures so that 
prospective teachers do not easily forget certain 
concepts [43] or experience epistemological obstacles 
due to lack of knowledge [16]. NA conducted the next 
idea generation by continuing to use the business 
context of the store. 

At the idea generation stage, the limited perception 
group connected the numeracy task to their everyday 
experiences related to the mathematical content of 
number. In case of AZ, her initial idea about vegetable 
sellers could be developed to the use of algebra to find 
the most optimal price for vegetables to be purchased. 
However, she experienced obstacles because she had 
the perception that numeracy was only related to 
numbers. Based on the results of study’s [16], 
prospective teachers’ knowledge of numeracy is still 
limited because they have just learned it either through 
the internet or interpret it verbally. Although at the 
beginning of this study all subjects had been given 
knowledge about numeracy, the numeracy 
perceptions of prospective teachers had been rooted 
and became strong knowledge that was difficult to 
change. In other words, prospective teachers 
experience epistemological obstacles due to imperfect 
former education factors [17]. Strongly embedded 
knowledge can become an obstacle when new 
knowledge enters. 
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5.2. Clarifying Ideas 
 
Prospective teachers with broad perception were 

able to involve numeracy knowledge beyond 
mathematical content when performing the idea 
clarification stage. In NA’s case, the task idea was 
clarified by involving aspects of data analysis, critical 
thinking, and the use of graphs as an important part of 
the numeracy task. Broad perception prospective 
teachers did not experience obstacles at the stage of 
generating and clarifying ideas because they were 
flexible in changing ideas. The flexibility of the broad 
perception group prospective teachers in changing 
ideas is a form of dynamic creative process where 
individuals can return and move quickly from one 
stage to another, and at other times rely on their 
critical thinking [44]. In the creative process, 
extensive numeracy knowledge is required and 
increasing such knowledge will increase the level of 
creativity in designing numeracy tasks [45]. 

Limited perception prospective teachers clarified 
ideas by connecting the task to the number aspect and 
the real problem context. Prospective teachers did not 
describe the real problem context aspect at the 
beginning of their perception, but automatically used 
this knowledge when clarifying ideas. The obstacle for 
narrow perception prospective teachers at the 
clarifying ideas stage appears only in the limitation of 
mathematical content, in this case number content, 
which has been carried over from the idea generation 
stage. Based on the results of [46]’s research, 
prospective teachers who do not have the expertise to 
consider the relationship between problem context 
and mathematical content in the numeracy task design 
can make it difficult to provide students with the 
learning experiences needed to adapt the knowledge 
they learn in school to the outside world. 

 
5.3. Assessing The Suitability of Ideas 

 
Broad perception prospective teachers experience 

obstacles in using their broad knowledge of numeracy. 
In NA’s case, there was missing data between the task 
and the answer key, but she did not realize this when 
assessing the suitability of the task idea and its 
implementation. the knowledge of the “data analysis 
aspect” mentioned by NA as part of the numeracy task 
did not appear at this stage. broad perception 
prospective teachers experienced obstacles in 
assessing the suitability of ideas because they were not 
yet able to systematically use all aspects of their 
perception.  

 
 
 
 

Prospective teachers need mathematical 
knowledge, context knowledge, non-mathematical 
subject knowledge and activity design knowledge to 
design numeracy tasks [18], [46].  

Prospective teachers with broad perceptions were 
unable to perform the assessing ideas stage smoothly 
due to a knowledge deficit on how to assess the 
suitability of ideas with their initial perceptions and 
caused obstacles at the assessing ideas stage. 

Limited-perception prospective teachers 
consistently used “aspects of number and its 
operations” as a reference for the suitability of tasks 
with numeracy aspects. Prospective teachers used the 
same knowledge as the initial perception in generating 
ideas, clarifying and assessing the suitability of ideas 
with implementation. Assesing the suitability of ideas 
carried out by prospective teachers can be in the form 
of providing reasons and expressing the assumptions 
of the ideas given [19]. In the case of AZ, the limited 
perception of numeracy hindered the generation of 
initial ideas because it limited the choice of 
mathematical content and this obstacle was carried 
over to the final stage of task design. 

 
6. Conclusion 

 
The prospective teachers’ numeracy perception 

can be divided into two groups, namely 1) Broad 
perception group and 2) Limited perception group. 
The obstacles experienced by the prospective teachers 
in the broad perception group occurred at the stage of 
assessing ideas. Prospective teachers have not been 
able to assess the suitability of ideas smoothly. This is 
due to the deficit of mathematical content knowledge 
that is used when assessing the suitability between the 
content in the initial idea and the implementation 
results in alternative solutions. The obstacles 
experienced by prospective teachers in the limited 
perception group occurred due to the limitation of 
numeracy content in the number material. Obstacles 
occurred from the generating stage of the initial idea 
to assessing the idea due to the limitation of numeracy 
content in numbers. This study has limitations on the 
relationship between perceptions and prospective 
teachers’ knowledge. Therefore, further research is 
recommended to link perceptions with indicators of 
prospective teachers’ knowledge in the task design 
process. 
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