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Abstract.  Numeracy  is  an  essential  competency  that  needs  to  be  strengthened  to  support  junior  high  school  
students’  readiness  for  the  Mathematics  Test  of  Academic  Competence  (TKA).  This  study  aimed to  analyze 
teachers’ and students’ needs as a basis for developing an adaptive interactive e-module to strengthen junior high 
school students’ numeracy skills for the Mathematics TKA. A descriptive quantitative approach was employed,  
involving five mathematics teachers and 28 junior high school students in South Kalimantan, Indonesia. Data were 
collected using needs analysis questionnaires and analyzed descriptively using frequencies and percentages. The 
results showed that all teachers indicated that students’ numeracy skills still needed improvement, while 96.4% of 
students reported needing more numeracy practice. All teachers agreed that digital media could increase student  
engagement and expressed a need for an interactive e-module supported by multimedia components, while 92.9% 
of  students  needed  attractive  and  user-friendly  digital  numeracy  learning  materials.  The  need  for  adaptive 
characteristics was also evident, as all teachers and students indicated a need for opportunities to revisit learning 
materials, varied exercises, and learning at an individual pace. Furthermore, 96.4% of students needed immediate 
feedback, and all students wanted information about the materials they had and had not yet mastered. The use of  
Banjar  local  cultural  contexts  also  received  positive  responses,  particularly  the  Floating  Market  (89.3%),  
Sasirangan fabric (85.7%), and traditional Banjar foods (85.7%). These findings indicate that the e-module to be 
developed should incorporate three key characteristics: interactivity, adaptivity, and contextuality, as a basis for 
strengthening students’ numeracy skills in preparation for the Mathematics TKA.
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INTRODUCTION

Numeracy is a fundamental competency that is important not only in mathematics learning but also in 
everyday life. It encompasses the ability to understand, apply, and reason with quantitative information in 
various contexts. At the junior high school level, strengthening numeracy is particularly important because 
previous  studies  have  shown that  students  still  experience  difficulties  in  mathematical  modeling,  data 
interpretation,  and  reasoning  for  decision-making  [1],  [2].  Students  may  also  encounter  difficulties  in 
understanding information presented in problems, translating it into mathematical models, reading tables, 
and analyzing data for prediction and decision-making [1]. These conditions indicate that numeracy should 
not be taught merely as a set of procedural skills but should be strengthened through contextual and active 
learning that is relevant to the cognitive development of junior high school students [1], [3].

The  urgency  of  strengthening  numeracy  becomes  increasingly  relevant  in  the  context  of  the 
Mathematics Test of Academic Competence (TKA). The TKA is an assessment used to measure students’ 
academic achievement objectively and in a standardized manner. In mathematics, the demands of such an 
assessment  are  not  limited  to  procedural  knowledge  but  also  involve  numerical  reasoning,  logic,  and 
problem-solving skills  [4].  In  studies  of  teachers’  strategies  for  TKA preparation,  numeracy  has  been 
identified as an essential competency that needs to be developed systematically to prepare students for 
mathematical  tasks  requiring  higher-order  thinking  and  the  application  of  mathematical  knowledge  in 
various contexts [5].

Appropriate learning materials are needed to support the development of these competencies. At the 
junior high school level, needs analyses for interactive e-modules have indicated that students may be ready 
for more independent learning when supported by appropriate media, although their engagement can still  
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be hindered by low motivation, unattractive learning media, and learning strategies that are not sufficiently 
engaging.  Interactive e-modules  can integrate  text,  images,  graphics,  audio,  animation,  video,  learning 
materials,  learning activities, and assessment into a practical digital learning resource. Previous studies 
have also demonstrated the potential of contextual mathematics e-modules for junior high school students 
[6].  Meanwhile,  adaptive learning offers opportunities to personalize learning experiences by adjusting 
learning pace and material difficulty according to individual students’ needs. Its implementation, however, 
requires  an  initial  analysis  of  students’  characteristics  and  needs,  appropriate  content,  technological 
support, and teacher readiness [7].

In addition to interactive and adaptive characteristics, contexts that are closely related to students’ lives 
should also be considered in the development of numeracy learning materials. Local cultural contexts can 
provide an alternative means of  connecting mathematical  concepts  with students’  experiences,  thereby 
supporting more contextual and meaningful  learning.  Previous research on the traditional Banjar game 
Basimban,  for  example,  identified  mathematical  concepts  such  as  arithmetic  operations,  ratios,  and 
statistics and demonstrated its potential as a contextual learning medium [8]. Such findings indicate that 
elements of local culture can provide meaningful contexts for mathematical activities without necessarily 
becoming the sole context of instruction.

Previous  studies  have  developed  interactive  e-modules  for  various  purposes,  including  improving 
numeracy, problem-solving skills, learning activities, and conceptual understanding [3], [6], [9]. Literature 
also suggests that numeracy can be strengthened through various learning approaches, particularly when 
mathematical learning is connected to real-life problems [2]. Nevertheless, existing studies have focused 
predominantly on product development, effectiveness, or particular learning strategies, while systematic 
evidence regarding teachers’ and students’ needs as a basis for developing an adaptive interactive e-module 
specifically for strengthening junior high school students’ numeracy in the context of the Mathematics 
TKA remains limited [5],  [6],  [7].  Therefore,  a  needs analysis  is  necessary to  ensure  that  subsequent  
product development is aligned with students’ characteristics, teachers’ needs, numeracy demands, and the 
context of the Mathematics TKA. Accordingly, this study aimed to analyze teachers’ and students’ needs as 
a basis for developing an adaptive interactive e-module to strengthen junior high school students’ numeracy 
skills for the Mathematics TKA.

METHODS

Research Design

This  study  employed  a  descriptive  quantitative  approach  using  a  survey  method.  The  study  was 
conducted to identify and describe teachers’ and students’ needs regarding the development of an adaptive 
interactive  e-module  to  strengthen  junior  high  school  students’  numeracy  skills  in  preparation  for  the 
Mathematics  TKA.  This  study  was  limited  to  the  needs  analysis  stage  and  did  not  include  product 
development or product testing.

Participants

The participants consisted of five junior high school mathematics teachers and 28 junior high school 
students  from five  junior  high  schools  located  in  five  different  regencies/cities  in  South  Kalimantan, 
Indonesia.  The  schools  were  purposively  selected  to  represent  different  geographical  areas  within  the 
province. One mathematics teacher from each school participated in the study, resulting in a total of five  
teacher respondents. In each participating school, several students were randomly selected, resulting in a 
total of 28 student respondents.

Research Instrument and Data Collection

Data were collected using two needs analysis questionnaires administered separately to teachers and 
students.  The  teacher  questionnaire  covered  perceptions  of  students’  numeracy  skills  and  difficulties, 
numeracy  learning,  the  use  of  educational  technology,  needs  for  interactive  e-modules  and  adaptive 
learning, and the use of local culture and local wisdom as contexts for numeracy learning. The student 
questionnaire  covered  perceptions  of  numeracy  skills,  numeracy  learning,  the  use  of  educational 
technology, needs for interactive e-modules and adaptive learning, and preferences regarding the use of 
local culture and local wisdom in numeracy learning.

The questionnaire items used a four-point Likert scale consisting of Strongly Agree, Agree, Disagree, 
and Strongly Disagree. The questionnaires were administered to the respective groups to obtain information 
about  their  needs  and preferences  as  a  basis  for  identifying the  characteristics  of  the  e-module  to  be  
developed.
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Data Analysis

The data were analyzed descriptively using frequencies and percentages for each questionnaire item. 
The percentage of positive responses was calculated by combining the Agree and Strongly Agree responses 
and dividing the total by the number of respondents in each group. These percentages were used to identify 
patterns in teachers’ and students’ needs related to numeracy strengthening, interactive digital  learning 
materials, adaptive learning features, and local cultural contexts. The results were subsequently used to 
formulate the key characteristics to be considered in the development of the adaptive interactive e-module.

RESULTS AND DISCUSSION

Result

Numeracy Learning Needs

The needs analysis showed that strengthening students’ numeracy skills remained necessary from the 
teachers’ perspective. All participating teachers (100%) indicated that students’ numeracy skills still needed 
improvement.  All  teachers  also  reported  that  students  experienced  difficulties  with  numbers  and 
calculations, contextual numeracy problems, the application of mathematical concepts in everyday life, and 
mathematical reasoning. Meanwhile, 80% of the teachers indicated that students experienced difficulties in 
reading and understanding information presented in tables, graphs, and diagrams. In addition, all teachers 
(100%) identified differences in numeracy ability among students within the same classroom and indicated 
that preparation for the TKA required continuous strengthening of numeracy skills.

The  students  provided  a  somewhat  different  perspective.  Most  students  rated  their  own  numeracy 
abilities  positively.  A  total  of  96.4%  reported  being  able  to  solve  problems  involving  numbers  and 
calculations, 89.3% reported being able to understand word problems requiring mathematical calculations, 
and  92.9% reported  being  able  to  read  and  understand  data  presented  in  tables,  diagrams,  or  graphs. 
Nevertheless,  96.4%  of  the  students  indicated  that  they  still  needed  more  practice  to  improve  their  
numeracy skills. The key findings from the teacher and student questionnaires regarding numeracy learning 
needs are summarized in Table 1.
Table 1. Key Findings on Numeracy Learning Needs

Indicator Teachers (%) Students (%)

Numeracy skills still need improvement/more practice 100.0 96.4

Difficulty/ability in solving contextual numeracy or word problems 100.0 89.3

Difficulty/ability in reading tables, diagrams, or graphs 80.0 92.9

Note: The teacher and student questionnaire items were phrased differently; therefore, the percentages 
represent the perspectives of each respondent group and are not intended as direct comparisons.

Needs for Interactive and Adaptive Digital Learning Materials

The results demonstrated a strong need for interactive digital learning materials. All teachers (100%) 
agreed  that  digital  media  could  increase  student  engagement  in  numeracy  learning.  All  teachers  also 
expressed  a  need  for  an  interactive  e-module  incorporating  videos,  illustrations,  worked  examples, 
exercises, and discussions. From the students’ perspective, 92.9% indicated a need for attractive and user-
friendly  digital  numeracy  learning  materials,  while  all  students  (100%)  preferred  learning  materials 
containing summaries, worked examples, images, explanatory videos, and practice exercises.

A similarly consistent need was identified for adaptive characteristics. All teachers (100%) expressed a 
need for an e-module that would allow students to revisit materials they had not yet understood, provide 
varied exercises, and enable students to learn at their own pace. Similar findings emerged among students. 
All students (100%) indicated a need for opportunities to revisit materials they had not yet mastered, varied 
numeracy exercises, and learning materials that could be used according to their individual learning pace. 
The main findings regarding teachers’ and students’ needs for interactive and adaptive e-module features 
are presented in Table 2.
Table 2. Needs for Interactive and Adaptive E-Module Features

Feature Teachers (%) Students (%)

Attractive and interactive digital learning materials 100.0 92.9

Learning materials supported by multimedia components 100.0 100.0

Opportunities to revisit unmastered materials 100.0 100.0

Varied numeracy exercises 100.0 100.0

Learning according to individual learning pace 100.0 100.0
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Note:  The  teacher  and  student  questionnaire  items  were  phrased  according  to  their  respective 
perspectives. Multimedia components included videos, illustrations/images, worked examples, exercises, 
and related learning components.

Furthermore, 96.4% of students indicated a need for immediate feedback after completing exercises, 
and all students (100%) wanted information about the materials they had and had not yet mastered. These 
findings further strengthen the need for adaptive features that not only allow students to learn at their own 
pace but also provide information about their learning progress and level of mastery.

Needs for Local-Culture-Based Numeracy Contexts

In  addition to  interactive  and adaptive  characteristics,  the  results  showed support  for  incorporating 
Banjar culture and local wisdom as contexts for numeracy learning. All teachers (100%) indicated that  
integrating  Banjar  culture  could  increase  students’  interest  in  learning  numeracy.  All  teachers  also 
considered  buying  and  selling  activities  at  the  Floating  Market  and  traditional  Banjar  foods  relevant 
contexts for numeracy learning.

Support  for  the use of  local  culture  was also evident  among students,  although the percentages of 
positive  responses  were  more  varied.  A  total  of  82.1%  of  students  wanted  numeracy  materials  that 
incorporated Banjar culture and local wisdom, while 75.0% indicated that the use of Banjar culture could  
make  numeracy  learning  more  interesting.  In  addition,  75.0%  reported  that  they  found  it  easier  to 
understand numeracy word problems related to  everyday life  and Banjar  culture.  When more  specific 
cultural contexts were presented, 89.3% of students expressed interest in learning numeracy through buying 
and selling activities at the Floating Market, 85.7% through the context of Sasirangan fabric, and 85.7% 
through  traditional  Banjar  foods.  Students’  responses  regarding  the  incorporation  of  Banjar  cultural 
contexts into numeracy learning are summarized in Table 3.
Table 3. Students’ Responses to the Use of Banjar Cultural Contexts in Numeracy Learning

Indicator Positive Responses (%)

Easier to understand word problems related to everyday life and Banjar culture 75.0

Want numeracy materials incorporating Banjar culture and local wisdom 82.1

Banjar culture makes numeracy learning more interesting 75.0

Interested in learning numeracy through the context of Sasirangan fabric 85.7

Interested in learning numeracy through buying and selling activities at the Floating Market 89.3

Interested in learning numeracy through the context of traditional Banjar foods 85.7

Discussion

The findings demonstrate that strengthening numeracy remains an important learning need, although 
teachers and students viewed students’ current numeracy abilities from somewhat different perspectives. 
Teachers consistently  identified difficulties  in  several  aspects  of  numeracy and reported differences in 
numeracy  ability  among  students  within  the  same  classroom.  In  contrast,  most  students  perceived 
themselves as capable of dealing with numbers, word problems, and data representations. Nevertheless, 
96.4% of  students  still  reported  needing  more  numeracy  practice.  This  apparent  difference  should  be 
interpreted  carefully  because  the  present  study  measured  perceptions  rather  than  students’  actual 
performance  through  a  numeracy  achievement  test.  Thus,  the  findings  do  not  provide  evidence  of 
objectively low numeracy achievement but indicate a perceived need for continued numeracy strengthening 
from  both  teacher  and  student  perspectives.  This  finding  is  consistent  with  the  conceptualization  of 
numeracy as extending beyond computational skills to include the application of mathematical concepts in 
various contexts, interpretation of information, and reasoning in problem-solving [1], [2], [10], [11].

The strong demand for interactive digital learning materials further indicates that the proposed e-module 
should  provide  more  than  a  digital  presentation  of  conventional  materials  [12],  [13],  [14].  Teachers 
emphasized the potential of digital media to increase student engagement, while students expressed a strong 
preference for attractive and user-friendly materials supported by summaries, examples, images, videos, 
and  exercises.  Previous  studies  have  similarly  demonstrated  the  potential  of  interactive  e-modules  to 
support mathematics learning by integrating various forms of digital content and learning activities [3], [6], 
[9]. Accordingly, interactivity should be considered a central characteristic of the proposed e-module rather 
than merely an additional technological feature.

The results also provide a strong basis for incorporating adaptive characteristics into the proposed e-
module. Both teachers and students expressed consistent needs for opportunities to revisit materials, access 
varied exercises,  and learn according to individual learning pace [15],  [16], [17]. Students additionally 
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expected immediate feedback and information about the materials they had and had not yet  mastered. 
These needs are  particularly relevant  considering that  all  participating teachers  reported differences in 
numeracy  ability  among  students  within  the  same  classroom.  Adaptive  learning  is  intended  to 
accommodate individual differences by adjusting learning experiences, including learning pace and the 
level of material difficulty, according to students’ needs and progress [7]. Therefore, adaptive features in 
the proposed e-module could be designed to provide differentiated learning pathways, opportunities for 
repeated learning, varied exercises, and feedback based on students’ learning progress.

Another important finding concerns the potential use of local cultural contexts in numeracy learning. 
Both teachers and students generally responded positively to the incorporation of Banjar culture and local 
wisdom. This finding is consistent with previous research on the traditional Banjar game Basimban, which 
identified  mathematical  concepts  such  as  arithmetic  operations,  comparison,  and  statistics  and 
demonstrated  its  potential  as  a  contextual  and  meaningful  medium for  mathematics  learning  [8].  The 
present findings extend this contextual perspective by identifying cultural contexts that students themselves 
considered appealing for numeracy learning [18], [19], [20], particularly the Floating Market, Sasirangan 
fabric, and traditional Banjar foods.

Interestingly, students’ positive responses to Banjar culture in general ranged from 75.0% to 82.1%, 
whereas their interest in explicitly identified cultural contexts ranged from 85.7% to 89.3%. This pattern 
indicates that specific and familiar cultural contexts may be more appealing to students than local culture 
presented in general terms. However, these percentages should not be interpreted as evidence that such 
contexts are more effective for improving numeracy because this study examined perceived needs and 
preferences rather than the effects of cultural contexts on learning outcomes. Local culture should therefore 
be incorporated selectively alongside other real-life contexts rather than serving as the sole context of the e-
module. Such an approach can maintain contextual relevance while exposing students to the variety of 
situations required for numeracy practice and preparation for the Mathematics TKA.

Overall, the findings identify interactivity, adaptivity, and contextuality as three key characteristics that 
should  guide  the  subsequent  development  of  the  e-module.  Interactivity  is  reflected  in  the  need  for 
multimedia-supported materials and learning activities; adaptivity is reflected in the need for repetition, 
varied exercises, individual learning pace, feedback, and information about mastery; and contextuality is 
reflected in the need for problems related to students’ everyday experiences, including relevant elements of 
Banjar culture. These characteristics provide an empirical basis for developing an e-module that does not  
merely digitize  learning materials  but  offers  a  learning experience that  responds  to  students’  different 
abilities and learning progress while maintaining relevance to meaningful real-life contexts.

CONCLUSION

This study indicates a need to develop an adaptive interactive e-module to support the strengthening of  
junior high school students’ numeracy skills in preparation for the Mathematics TKA. From the teachers’ 
perspective, students’ numeracy skills still require strengthening, particularly in contextual problem-solving 
and  mathematical  reasoning,  while  differences  in  numeracy  abilities  among  students  also  need  to  be 
accommodated in learning. Meanwhile, although most students positively perceived their own numeracy 
abilities, nearly all still indicated a need for additional practice to strengthen these skills.

The needs analysis further indicates that the e-module to be developed should incorporate three main 
characteristics: interactivity, adaptivity, and contextuality. Interactivity can be facilitated through engaging 
learning materials  supported by multimedia components  and exercises.  Adaptivity  is  needed to enable 
students to revisit materials, access varied exercises, learn at their own pace, and receive feedback and 
information about their level of mastery. Contextuality can be incorporated through problems related to 
students’ everyday lives,  including Banjar culture and local  wisdom. Students’  interest  in the Floating 
Market, Sasirangan fabric, and traditional Banjar foods demonstrates the potential of these contexts for 
selective integration into numeracy activities.

Therefore, the findings of this study provide an empirical basis for the subsequent development of an 
adaptive  interactive  e-module  to  strengthen  junior  high  school  students’  numeracy  skills  for  the 
Mathematics TKA. Future research can proceed to the development and evaluation of an e-module based 
on the needs and characteristics identified in this study.
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