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ABSTRACT 
Technology-assisted learning has a positive effect on improving 
students' abilities, one of which is blended learning which combines 
synchronous learning and asynchronous learning. The article discusses 
research that aims to produce numeration-based mathematics teaching 
materials for blended learning that are valid, practical, and have a 
potential effect on students' numeracy skills in class VII. This research is 
development research with Preliminary stages and Formative Evaluation 
stages. The subjects in this study were 30 students of class VII E, at one 
of the Public Middle Schools in Palembang City. Data was collected 
through questionnaires, tests, and interviews. The results of the study 
stated that the numeration-based mathematics teaching materials for 
blended learning were in the valid category with a score of 85 and in the 
practical category with a score of 92 and had a potential effect on the 
numeracy abilities of class VII students with an average score of 77 in 
the good category. In addition, the results of this study indicate that 
students' responses to teaching materials are in a good category. 
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Introduction  
Currently is the era of the industrial revolution 4.0 which is a combination 

phenomenon that utilizes technology (Ratnasari & Nurvicalesti, 2022). One of the 
impacts of the 4.0 industrial revolution in the field of education is the creation of 
blended learning (Utomo & Wihartanti, 2019). Blended learning is a blend of 
asynchronous and synchronous learning (Chaeruman, 2013). The use of blended 
learning can help teachers improve the quality of learning (Trimurtini et al., 2021). In 
order to fulfill 21st-century skills, students are required to fulfil several 21st-century 
abilities, one of which is numeracy ability (Diva et al., 2022). Numeration is an ability, 
skill, and knowledge to solve problems both in mathematics and in everyday life that 
use numbers and symbols in their solutions and can present conclusions in various 
forms of data (Mahmud & Pratiwi, 2019). Numeracy-based learning can develop 
students' planning and management abilities, calculations, and interpretations as well 
as making decisions (Patriana et al., 2021). One of the efforts that can be made to 
improve the quality of learning and students' numeracy abilities is by using teaching 
materials during the learning process (D. A. Putri et al., 2020).  

mailto:hapizah@fkip.unsri.ac.id
http://dx.doi.org/10.55379/sule-ij.v1i1.2


Development of mathematics teaching material based on numeracy for blended learning 20 

Teaching materials are a set of learning supports that are used during the learning 
process (Rismawati et al., 2022). The use of appropriate teaching materials can improve 
numeracy skills and learning outcomes obtained by students during learning 
(Ladyawati & Rahayu, 2022; Rahman et al., 2021). Teaching materials adapted to 
blended learning activities can improve the quality of learning (Dewi et al., 2019; Loli 
et al., 2018). However, the learning that is carried out by the teacher in the classroom 
still does not make much use of teaching materials during the learning process 
(Hanifah & Utari, 2022). Learning that is usually used only uses textbooks and uses the 
teacher center method (Umar et al., 2022). Students are not used to solving various 
problems in real contexts using reasoning (Lestari et al., 2022; Yustinaningrum, 2021).  

Teachers are required to be able to develop learning support tools such as 
determining models, strategies, and approaches according to the needs of students 
(Hapizah et al., 2022). The use of teaching materials adapted to numeracy-based 
activities in blended learning can be an option for teachers to improve the quality of 
learning. Technology-based teaching materials that involve student learning activities 
can be a solution in improving numeracy skills and the quality of learning (Rahman et 
al., 2021; Sofyan & Ratumanan, 2018). Indicators of numeracy skills used in blended 
learning, namely being able to use various kinds of numbers or symbols related to 
basic mathematics in solving everyday life problems, being able to analyze information 
displayed in various forms (graphs, tables, charts, diagrams, etc.) and interpret the 
results of the analysis to predict and make decisions (Sari & Aini, 2022).  

The results of research conducted by (Rismawati et al., 2022) show that the 
development of teaching materials based on comics and android that are valid, 
practical, and effective can improve students' understanding of concepts and 
numeracy abilities. The use of numeration-based teaching materials that have been 
developed and categorized as valid, effective, and practical can improve students' 
numeracy skills (Ladyawati & Rahayu, 2022). However, researchers have not found 
research related to the development of numeracy-based teaching materials for 
blended learning. Based on research results (Rismawati et al., 2022) and (Ladyawati & 
Rahayu, 2022), the resulting product does not contain activities that are in accordance 
with blended learning. Therefore, the aim of this research is to produce numeration-
based teaching materials for blended learning in class VII that are valid, practical, and 
have a potential effect on students' numeracy abilities. 

Method 
This research is development research with preliminary study and formative 

evaluation stages. In the preliminary study stage, the activities carried out are 
preparation, analysis, and design. In the formative evaluation stage, the Self Evaluation, 
Expert Review, One-To-One, Small Group, and Field Tests were carried out (Tessmer, 
1993). What was done at the preparatory stage was determining the contexts to be 
used, taking photographs in the field to be used in teaching materials, and 
coordinating with the school. In the analysis and design phase, the researcher analyzed 



Development of mathematics teaching material based on numeracy for blended learning 21 

the materials used, and designed the teaching materials according to the numeration-
based components for data presentation material, starting from choosing the context 
determined at the preparation stage. At the self-evaluation stage, the researcher 
reviews and re- evaluates the draft teaching materials produced and then makes 
improvements. In the Expert Review step, the designed teaching materials are 
evaluated by expert lecturers by providing an assessment in terms of content, 
construct, and language. In parallel drafts of teaching materials were also given to 
several students at the One-to-One stage, to provide input related to readability. 
Selected students are representatives of students with low, medium, and high abilities. 
The results of the expert review and one-to-one stages are used as material for revising 
teaching materials. The next stage is the Small Group, where teaching materials are 
tested on a small group of students. The final stage is the Field Test, namely field test 
stage, teaching materials are used by classroom mathematics teachers to see how they 
impact students' numeracy abilities. The research subjects were 30 students of class VII 
D at one of the Public Middle Schools in Palembang City. The flow of developing of 
teaching materials based on numeracy for blended learning can be seen in Figure 1. 

 

 

 

 

Fig. 1. The Flow of Developing Steps 

Data collection techniques in this study were questionnaires, tests, and interviews. 
Questionnaires are used to assess the validity of teaching materials, which are carried 
out at the expert review and one-to- one stages. Questionnaires were also used to see 
the practicality of numeration-based teaching materials given at the Small Group 
stage. The test used is in the form of numeration-based description questions to see 
the potential effects of numeration-based teaching materials. Interviews are used to 
support the data that has been obtained from the results of the tests carried out. 

Data analysis techniques used in this research are quantitative and qualitative. 
Quantitative data analysis was carried out to analyse the questionnaire and test data. 
The results of the questionnaire analysis were grouped to determine the validity and 
practicality categories. The criteria for the validity of teaching materials refer to Table 
I. Criteria for the practicality of teaching materials refer to Table II.  

Table1.  Validity Category 
Validity Interval  Criteria 

0,1-49 Invalid 
50,1-69 Mayor Revision 
70,1-84 Minor Revision 
85,1-100 Valid 
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Table 2.  Practicality Category 

Practicality Interval Criteria 
20 – 36  Very Impractical 
37 – 52   Impractical 
53 – 68  Quite Practical 
69 – 84   Practical 
85 – 100  Very Practical 

The results of the test data analysis are grouped into 3 categories namely high, 
medium, and low. As for the high, medium, and low-test categories by looking at the 
Mean (M) and Standard Deviation (SD) values of the results done by the students, the 
Test Categories are shown in Table III. The interview data were analysed qualitatively 
by referring to the student's answer sheets at the time of the test. 

Table 3. Score Test Category 
Score Category 

x > M + SD High 
M – SD  x  M + SD Medium 

x < M - SD Low 

Result and Discussion 

Preliminary Study. In the preparatory stage, the team discussed selecting the 
context used in the teaching materials. The contexts used include typical food in South 
Sumatra, and shopping at the Online Shop. The team went to the field to take photo 
documentation that could be used in teaching materials. The team also held 
discussions with the school as a research location and observed students' initial 
abilities in terms of numeracy and school facilities in implementing blended learning. 
Students' numeracy skills are still good. Students have the facilities to apply blended 
learning, communication can be done through the WhatsApp application. At the 
design stage, the researcher designed numeration-based teaching materials for 
blended learning with components consisting of (a) module information given 
numeracy reinforcement; (b) learning objectives; (c) general description; (d) theoretical 
basis; (e) starting questions; (f) meaningful understanding; (g) description of learning; 
(h) learning (opening, core and closing activities); (i) assessment; (j) reflection; and (k) 
glossary. Formative Evaluation. In the formative evaluation stage, several stages were 
carried out, namely Expert Review, One to One, Small Group, and Field Test. 

Expert Review. At this stage the teaching materials are validated by 2 expert lecturers, 
by providing an assessment based on predetermined aspects and indicators. The 
average of the assessment results given by the validator is presented in Table IV. 

Table 4. The Assessment Results at Expert Review 
No. Aspect Indicator Score 

1. Content Suitability material with Core/Basic 
competencies 

69,32  
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No. Aspect Indicator Score 
Suitability material with students’ 
competencies  

100  

Suitability context with material 86,36 
Suitability problems for asynchronous mode 78,41  
Suitability problems for blended learning 85,23  
Suitability problems for numeracy  86,36  
Evaluation 100  

2. Language Suitability sentences with Indonesian 
standard 

63,64 

Suitability punctuation 95,45  
Simplicity of sentence structure  73,86  
Sentence ambiguity 95,45  

3. Display Cover appeal 69,32  
The suitability of the letters used in teaching 
materials 

96,59  

Layout composition balance 77,27  
Compatibility of the images used 97,73  

Score Average 85  

The average score given by the validator is 85 with a valid category. In addition 
to providing an assessment score the validator also provides comments or suggestions 
openly, which are used as material for consideration in revising teaching materials. 
Based on the validator's input or suggestions, some of the things that were revised are 
presented in Table V. 

Table 5. Revision Results from the Expert Review Stage 
Before Revision After Revision 

Improve Competency 
Achievement Indicators 
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Before Revision After Revision 
Add answers of the type of data 
presented with line chart 
answers 
 

 

One-to-one. At this stage, teaching materials are given to 3 students to ask for 
input or suggestions. Asynchronously, these students are asked to understand and 
work on the problems that exist in these teaching materials. According to the three 
students, the language and words in the teaching materials were easy to understand 
and the activities were also interesting because they were taken from the real context 
in South Sumatra. but in some sentences, there were typing errors, and the researcher 
corrected the typing errors. The comments given by students after working on teaching 
materials can be seen in Table VI. 

Table 6. Student Comments in the One-To-One Phase 
Students Comments 

AR The teaching materials are easy to understand.  
The cover colours used are good.  
Asynchronous questions are difficult to understand 

MS Good and interesting teaching materials  
Available materials are easy to understand  
The questions on the asynchronous part are too difficult 

NK Good teaching materials  
Commands on asynchronous problems are confusing 

From the comments given by students, the researcher revised the asynchronous 
questions. The researcher clarifies the questions by separating the question sentences 
into 2 questions so that students easily understand what is being asked in the 
questions. The results of the revised teaching materials that have been developed at 
the One-to-One stage are shown in Table VII. 
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Table 7. Results of the One-To-One Phase Revision 
Before Revision 

Fixed the problem on the asynchronous part 

 
After Revision 

Clarify what is asked in asynchronous questions so that it makes it easier for 
students to understand the questions given. Add a picture of pempek to make 
the question more interesting. 

 

Small Group 

Teaching materials that have been revised based on input from validators and 
student comments at the one-to-one stage are then re-tested in small groups, namely 
at the Small Group stage. The small groups used were 2 groups, each consisting of 3 
students. Each group was asked to understand and solve the problems that exist in the 
teaching materials. The work results of group 1 are shown in Fig. 2. 
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Fig.2 The answer of Group 1 in the Small Group 

In Fig. 2 the results of the students' discussions were good. On the understanding 
indicator, students can determine information from the questions given, students are 
also able to use mathematical symbols correctly in writing down what is known and 
what is asked of the questions. In the application indicator, Group 1 has used the steps 
to answer correctly, namely answering by first determining the discount and then 
determining the postage based on the price of the goods and discounts at Online Shop 
A and B. In the reasoning section, it can be seen from the steps and the way students 
determine answers correctly in comparing the prices of the larger and the smaller. 
Furthermore, at the end of completion students provide conclusions or results of 
decisions from the answers given. This shows that the three indicators have emerged 
from the work of group 1.  

The results of group 2 work are shown in Fig. 3. In Fig. 3 the results of the 
participants' discussions were quite good. On the understanding indicator, students 
only write down what is known, they do not write down what is asked of the questions. 
In the application indicator, the students did not describe the completion steps in 
detail, the students answered one by one starting from Online Shop A and then to 
Online Shop B. However, for the reasoning indicator, group 2's answers had different 
answers because the calculation started by adding shipping costs and then subtracting 
them by discount and correctly conclude that Online Shop B is cheaper and more 
affordable. This shows that reasoning indicators appear in group 2's answers. 

 

 

 

 

 

 

 

 

Fig. 3. The answer of Group 2 in the Small Group 
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After working on assignments in teaching materials, students were asked to fill 
out a questionnaire. The results of the questionnaire given by the students were used 
to see the level of practicality of teaching materials. The results of the student 
questionnaire at the Small Group stage are presented in Table VIII. 

Table 8. Questionnaire Results 
Student Initials Questionnaire Score 

AG 91,07  
AB 94,64   
KL 92,86  
GS 91,07    
SL 91,07  
VL 94,64   

Score average 92,56 

Based on Table VIII, the average result of the questionnaire calculation score is 
92.56. This shows that the numeration-based teaching materials that have been 
developed are included in the very practical category. The teaching materials 
developed can be declared as valid and practical products, after the small group trial 
results are obtained and the teaching materials are revised based on the questionnaire 
results and the students' work when working on numeration-based teaching materials 
for Blended Learning. 

Field Test  

At this stage, the teaching materials were extensively tested in one class, namely 
as many as 30 students. The learning process follows all the stages in the developed 
teaching materials, with reference to the blended learning stages, namely the 
occurrence of asynchronous and synchronous learning processes. After going through 
the learning process, students are given test questions and interviewed with the 
following descriptions. 

Analysis of Test and Interview Data 

The written test carried out by students is in the form of numeration-based 
description questions with the context of South Sumatra's special food, namely 
Pempek. From the results of tests done by students, the average score is 77.66 in the 
good category. Overall students can complete the test questions given with 8 students 
in the high category, 19 students in the medium category, 3 students in the low 
category. The description of students' numeracy abilities in each category is: 

High Category Student MH 

MH is classified as a high ability student, the answers given by MH can be seen in 
Fig. 4. MH fulfils all indicators of numeracy ability. For the first indicator, MH was able 
to use numbers and symbols completely and accurately in determining information, 
namely knowing and asking about the price of pempek sold by Mrs. Tina. For the 
second indicator, MH was able to write correctly and accurately about solving the 
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problem, namely writing in detail how to get the biggest result from Mrs. Tina's 
pempek sales, namely Sunday. However, when determining Mrs. Tina's sales results in 
one week, MH made a mistake in carrying out the calculation operation. MH is still 
experiencing difficulties when calculating sales results. On the reasoning indicator, MH 
also wrote the conclusions correctly. 

Fig. 4 MH’s Test Results 

To deepen MH's numeracy skills, an interview was conducted with excerpts from 
the interview results as follows: 

... 
P  : Explain your understanding of the function of symbols in algebraic form. 
MH : Its function is as a symbol of something that was exemplified earlier. 
P  : Why did you choose Sunday for the answer to question A? 
MH : I have proven it by calculating one by one Mrs. Tina's sales results from 

Monday to Sunday, and her biggest income is on Sunday, which is IDR 
142,000.00. 

P  : Why on question B did you answer Rp. 763,000.00? 
MH : Yes, sorry ma'am, I was wrong in calculating it on the results of pempek 

lenjer so the results are wrong ma'am. It should be IDR 145,500.00.  
... 

Based on the results of the interviews that have been conducted, MH has 
mastered the test questions that have been given. During the interview, MH found out 
where he went wrong when answering the questions, namely when he was carrying 
out an operation to calculate pempek lenjer sales. According to MH, he prefers to learn 
using the developed teaching materials because he uses questions in the context of 
everyday life.  

Medium Category Student SD 

SD is categorized as a medium-category student, SD answers can be seen in 
Figure 5. SD fulfils the first indicator, namely understanding in answering known 
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information and being asked from the questions given. For the second indicator, SD 
can answer correctly when determining Sunday as the day with the most sales. 
However, SD was not correct in calculating Mrs. Tina's sales. SD experienced an error 
in performing the addition operation. SD also did not write a conclusion from the 
results that were done, only answered briefly answer A on Sunday and answer B, which 
was Rp. 721,000.00. 

Fig. 5 SD’s Test Results 

To deepen elementary numeracy skills, interviews were conducted with excerpts 
from the interview results as follows: 

... 
P  : Why did you choose Sunday for answer A? 
GS : Because after calculating and comparing each day of Mrs. Tina's sales, 

the biggest sales are on Sundays.  
P  : Why did you answer Rp. 721,000.00 for question B? 
GS : I counted it, and the result is IDR 721,000.00  
P  : Why don't you provide a summary of the answers you've worked on? 
GS : Sorry ma'am, I forgot to write it down. So, I'm only answering the A and 

B answers, ma'am 
... 

Based on the results of the interview, it appears that SD made a mistake in 
calculating Bu Tina's pempek sales. In addition, SD cannot state the conclusions of the 
answers that have been done. According to the results of the analysis, SD was right in 
carrying out the settlement steps, it was just that SD was wrong when adding up the 
results of pempek sales. 

Low Category Student NK 
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NK is classified as a low-ability student, NK's answers can be seen in Figure 7. NK 
is not able to fulfil the three indicators of calculating ability correctly and precisely, is 
unable to write data that is known from the information presented and asked, uses 
numbers and symbols in working on test questions and write problem solutions 
correctly and precisely and explain wrong results or conclusions. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 NK’s test results 

To deepen the NK’s numeracy skills, interviews were conducted with excerpts 
from the interview results of the researchers as follows: 

... 
P  : Why did you answer Rp. 138,000.00 when answering question, A? 
NK : I counted the results, ma'am 
P  : Where did you answer that result B was Rp. 732,000.00? 
NK : I added up all the sales for the week and the result was Rp. 732,000.00 
P  : Why don't you write a conclusion from your answer? 
NK : Sorry ma'am, the conclusion is in results A and B ma'am, IDR 138,000.00 

and IDR 732,000.00 
... 

Based on the results of the interview, it appears that NK experienced difficulties 
in answering the questions. NK did not understand the questions given and the 
answers given by NK were not correct. NK understands the application of working 
according to the steps when answering question B, but NK still experiences difficulties 
during the addition operation. According to NK, learning to use teaching materials is 
easier and more fun because the appearance of teaching materials is interesting and 
there are various activities in teaching materials.  

The feasibility of the teaching materials developed is categorized as valid with an 
average score of 85. The material discussed in this teaching material has been declared 
in accordance with the curriculum, even though there is some content that looks 
inappropriate because it follows the terms in the PISA framework, such as for 
comparison material. The content in the PISA framework is Change and Relationship, 
Space and Shape, Quantity, Uncertainty, and Data (OECD, 2022). Comparison is 
included in the PISA framework with Change and Relationship content. The material in 
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teaching materials is categorized according to the abilities of students, namely for class 
VII students. The score given by the validator for suitability with the ability of students 
is 100. The contexts developed in this teaching material include the tourism context at 
the Jakabaring and Monpera Stadiums as well as the Export and Import of South 
Sumatra Province. These contexts were chosen to suit the conditions of students in the 
South Sumatra region. This context is categorized according to the material in the 
teaching materials. The score given by the validator for this indicator is 86.36. 

Blended learning implements asynchronous and synchronous modes. The 
problems given for blended learning are in the very appropriate category with a score 
of 85.23. In learning, the suitability of the problems used determines the success of a 
lesson. Problems for asynchronous activities in this teaching material are categorized 
as appropriate, namely with a score of 78.41. Asynchronous activities require students 
to be able to learn independently, clear guidance on asynchronous activities will 
greatly help students. Thus, blended learning can increase student learning 
independence (Bakhtiar, 2017; Ballouk et al., 2022; Febriani, 2021; Fitriasari et al., 2018; 
Hamsia et al., 2020; Kustandi et al., 2020; Ma'rufa & Mustofa, 2021; Paraskeva et al., 
2017; Setyaningrum, 2019; Stevens, 2020; Zhu et al., 2020). Student learning 
independence can support student success (Izzati, 2017). Input from students at the 
one-to-one stage stated that the problems given at asynchronous times were classified 
as difficult. In response to this comment, the problem was revised by simplifying 
sentences more and clarifying the meaning of the problem. Teaching materials are 
added pictures, to make it look more interesting and not monotonous. Teaching 
materials are considered monotonous teaching materials if teaching materials are only 
in the form of text and there are no pictures (Istiqomah, 2020). The problems raised in 
this teaching material are also required to be able to foster students' numeracy 
abilities. Based on the results of the validator's assessment, this teaching material is 
very supportive of students' numeracy skills, as evidenced by the score given by the 
validator which is 86.36. The evaluation given in this teaching material is also classified 
according to what will be measured with the score given by the validator being 100. 

For language feasibility and appearance of teaching materials, it is categorized as 
appropriate, namely in terms of sentences, use of punctuation marks, simplicity of 
sentence structure, sentence interpretation, attractiveness of cover, suitability of letters 
and layout composition and suitability of images. In line with the comments of 
students at the one-to-one stage, which stated that the teaching materials were easy 
to understand, the activities were interesting, the teaching materials developed were 
categorized as valid. The practicality of teaching materials is known through the small 
group stage, seeing how students try to solve problems that exist in teaching materials. 
The ability of students to answer problems indicates that students understand well or 
not well the problems that exist in these teaching materials. Group 1 and group 2 have 
given good answers. This indicates that students understand well the existing 
problems. At the small group stage, students are given a questionnaire related to the 
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practicality of teaching materials. The average score given by students in the 
practicality questionnaire was 92.56 which was categorized as very practical.  

The potential effect of this teaching material is known after students complete 
the test questions. The test questions given are questions about numeration. There 
were 8 (26.7%) students included in the high category. In this high group, students 
have been able to use numbers and symbols completely and correctly in solving 
pempek sales problems, have been able to analyse pempek sales information 
displayed in tabular form, have been able to state conclusions correctly. However, in 
this high group there are still students who make mistakes in calculations. There are 
19 (63.3%) students who fall into the medium category. Intermediate group students 
have been able to use various kinds of numbers and symbols to solve problems in the 
context of pempek sales, students are able to analyse information presented in tabular 
form, but students have not been able to write conclusions from the results of the 
analysis, and there are still errors in calculating. There are still students who have not 
been able to write conclusions, in line with the research conducted by Anggraeni & 
Kadarisma (2020) and Erfani et al. (2020). 

There were 3 (10%) students included in the low category. Students in the low 
group have used various kinds of numbers and symbols to solve problems in the 
context of pempek sales properly and correctly, but students still make mistakes in 
analysing the information provided, indicated by there are still errors in writing down 
the information presented and asked, and students have not been able to write 
conclusions correctly. For errors in calculating, students in the low group also did not 
perform calculations properly. Of the three groups of students, all groups made 
mistakes in calculations. This is research finding that students still need to pay attention 
in terms of doing calculations. Student errors in calculating are findings obtained from 
studies that have been conducted on various materials, such as research (Amin et al., 
2021; Anggraeni & Kadarisma, 2020; Diah Pratiwi et al., 2021; Dinda Amalia & Windia 
Hadi, 2020; Erfani et al., 2020; Gustianingum & Kartini, 2021; Hidayat & Pujiastuti, 2019; 
Lutfia, 2021; Ningsih et al., 2020; Rachman & Saripudin, 2020; Sitompul & Effendi, 2021; 
Suciati & Wahyuni, 2018; Utami et al., 2019; Wahyuni, 2020). 

Conclusion 
From the results of the research that has been done, it can be concluded that the 

developed numeracy-based mathematics teaching materials for blended learning are 
categorized as valid and practical and have a potential effect on students' numeracy 
abilities. The research findings revealed that there were still students who made 
mistakes in calculations, which occurred in high, medium, and low group students. The 
teaching materials developed received a good response from students because they 
used activities related to everyday life.  
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