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                     ABSTRACK 

 

This research focuses on the study of teacher training models in applying numeracy 

across the curriculum approach. The research approach that will be used in this 

research is Research and Development, with the Training and Development Cycle 

Model developed by Dugan Laird. The results of this study are in the form of topics 

or program structure regarding the creative teacher training model in applying 

numeracy across the curriculum approach. 
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 INTRODUCTION  

During the Covid-19 pandemic, with all the limitations of online and 

face-to-face teaching and learning processes, and the possibility that all 

subjects cannot be delivered in full, one alternative solution is to focus on 

learning numeracy. Another focus is on learning reading literacy (language). 

There are other advantages of learning activities that are centered on 

numeracy, namely making the responsibility for strengthening the numeracy 

competence of students not only the commitment of the mathematics 

teacher, but the responsibility of all subject teachers. 

 

Furthermore, based on the results of the Program for International 

Student Assessment (PISA) Test, which is an international assessment 

method as an instrument to measure the competence of Indonesian students 

at the global level, Indonesian students are placed at a number that requires 

serious attention. In the aspect of mathematical/numerical literacy skills, 

during 2000-2018, the achievements of PISA Indonesia for mathematical or 

numeracy literacy are as follows: 
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       Tabel 1: Indonesian Mathematical Literacy PISA Achievements 

(OECD, 2000-2018) 

 

Year Rank      Number of 

Countries 

surveyed 

Score of 

Mathematical 

Literacy 

2000 39 41 367 

2003 38 40 360 

2006 50 57 391 

2009 57 65 371 

2012 64 65 375 

2015 64 72 403 

2018 74 79 396 

 

In Indonesian context, the importance of learning numeracy is stated 

in Government Regulation (PP) No. 57 of 2021 concerning National 

Education Standards (SNP), in article 6 paragraph (1) it is specifically stated 

that the Graduate Competency Standards (SKL) in basic education level 

education units are focused on inculcating character in accordance with 

Pancasila values as well as literacy and numeracy competencies. 

 

LITERATURE REVIEW 

The term numeration appears recently, based on Goos, et al (2020), 

the word numeration was first introduced in the UK in 1959 in a Crowther 

Report (UK Ministry of Education). The document states that the notion of 

numeracy is a mirror or equivalent to the word literacy, but involves 

quantitative thinking. Still according to Goos, et al (2020), another early 

definition of numeracy appeared in 1982, in the Cockcroft Report, which 

stated that 'being a numerate' means getting used to numbers and the ability 

to use mathematical skills to solve problems in everyday life. A simple 

definition of numeracy is stated by Macmillan (in Sellars, 2018), he states 

that numeracy is a social and cultural perspective to discover and think about 

mathematical knowledge and its application to solve everyday problems. 

 

In Indonesia, based on the Ministry of Education and Culture (2017), 

the definition of numeracy is the knowledge and skills to (a) use various 

numbers and symbols related to basic mathematics to solve practical 

problems in various contexts of everyday life and (b) analyze information 

presented in various forms (graphs, tables, charts, etc.) and then use the 

interpretation of the results of the analysis to predict and make decisions. In 

other words, numeracy skills are the skills to apply mathematical rules in 

the context of everyday life. 
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Numeracy should be studied in a variety of contexts and through all 

school subjects to be useful to students, not just mathematics. The approach 

offered is what is known as numeracy across the curriculum, namely the 

active role of other subject teachers to identify numeracy opportunities in 

the subjects they teach, as well as to stimulate discussion about numeracy in 

all subject matter. This does not mean that teachers of other subjects change 

their function to be mathematics teachers, but that they incorporate 

numeracy into the subjects they teach, without losing focus on those 

subjects. 

 

There are two strategies that can be applied to perform numeracy 

across the curriculum, namely (1) combining mathematics with other 

subjects; (2) identify material in other subjects that require numeracy skills 

(Goos, Geiger & Bennison, 2015). In this study, the second strategy was 

applied, that is identify material in other subjects that require numeracy 

skills. 

 

The teacher is the most dominant factor in improving students' 

numeracy skills. Many researchers have studied the importance of the 

teacher variable in an effort to improve the quality of education, including 

Barber and Mourshed (2007), who state that the quality of an education 

system will not exceed the quality of its teachers. Therefore, the focus of 

this research study is strengthening students' numeracy skills through 

teacher training in applying numeracy across the curriculum approach. 

 

This study aims to develop a teacher training model in applying 

numeracy across the curriculum approach to strengthen students' numeracy 

skills. The output of this research is a training program for teachers in 

applying numeracy across the curriculum approach to strengthen students' 

numeracy skills. The results of this study are expected to be input for the 

formulation of strategic policies in improving students' numeracy skills, 

especially related to teacher training policies. 

 

METHODS 

The research approach that will be used in this research is Research 

and Development, a process used to develop and validate educational 

products. The steps of this process are usually referred to as the R&D cycle, 

with the model used in this research is the Training and Development Cycle 

Model developed by Dugan Laird, as shown in Figure 1 below. 
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Picture 1: Training and Development Cycle (Laird,1985) 

from the basis of the training and development cycle model, two training 

cycles are formulated, each cycle consisting of: 

1. in service training – 1 (face to face with health protocol) 

2. on the job training (learning practice in class) 

3. in service training – 2 (face to face offline with health protocols) 

Variables and Indicators 

The variables of this research are teacher training and teacher 

creativity in applying a numeracy across the curriculum approach to develop 

students' numeracy skills. The indicator of teacher creativity in this study is 

that teachers are able to produce original ideas and works, original actions, 

and have flexibility of thinking (Kemdikbud, 2020). 

 

            Population and Sample 

The population of this study were elementary school teachers in West 

Java, with a sample of 10 elementary school teachers in Purwakarta 

Regency and 9 elementary school teachers in Cirebon Regency. This sample 
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was obtained randomly by spreading the registration link through social 

media assistance. 

 

Data collection technique 

Data collection techniques used were interviews, study of learning 

device documents, and observations of teaching practices carried out by 

teachers through video recordings. 

The following are the interview instruments used: 

 
Table 2: Interview instruments 

No

. 

             Indicators Question 

1. Original 

ideas and 

works 

Could you tell me how you build ideas 

in preparing teaching materials until the work 

in the form of teaching materials is realized? 

2. Original 

ideas and 

works 

Could you tell me how you developed 

ideas in preparing Student Worksheets 

(LKPD) until the work in the form of LKPD 

was realized? 

3. Original 

action 

Could you tell me about one obstacle 

during the numeracy learning activity that has 

been carried out, then what action did you 

take as a solution to the problem? 

4 Having 

flexibility of 

thinking 

Could you please tell me one problem 

during preparation (could be during the 

preparation of lesson plan /teaching 

materials/student worksheet/test questions). 

Explain several alternative solutions to the 

problem, then give reasons why you chose 

one solution. 

 

           Data Processing and Analysis Techniques 

Data processing techniques were carried out using qualitative 

methods, data analysis was carried out by formulating and finding 

appropriate training patterns and teacher creativity based on the results of 

interviews, document studies, and observations of teacher learning 

practices. 

 

RESULTS AND DISCUSSION 

Cycle 1 Teacher Training 

Cycle 1 was carried out in Purwakarta Regency by involving 10 

elementary school teachers. In cycle 1, the teacher attended training with the 

following materials: 
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Table 3: In-Service Training Program Structure-1 

NO COURSE SUBJECT HOURS 

1. Introduction to Numericy Learning 5  

2. Best Practices of Numericy 

Integration in the Other Subjects 

10  

3. Identification and Analysis of Basic 

Competencies 

8 

4 Preparation of lesson plans, teaching 

materials, and student worksheets  

10 

 TOTAL 32 

 

At the initial stage of the in-service training-1 training, teachers were 

given material about the introduction to numeracy learning. After that, the 

teacher was given examples of good practice of integrating numeracy in 

other subjects besides mathematics. Furthermore, discussion activities were 

continued by identifying the Basic Competencies (Strand) of each subject. 

Identify any strand that contains numeracy elements. 

 

An example of strand analysis is as follows: in the social studies 

subject for grade 4, there is a strand as follows: "presenting the results of 

identification of spatial characteristics and utilization of natural resources 

for the welfare of the community from the city/district level to the provincial 

level". The presentation of data from the identification of the use of natural 

resources can be displayed in the form of graphs or diagrams as the 

application of numeracy learning. 

 

Another example, in the subject of Physical Education, Sports, and 

Health grade 4, there is a strand as follows: "understanding variations in 

basic movements of walking, running, jumping, and throwing through 

modified games/sports and or traditional sports". Numerical learning can be 

inserted when calculating the score of traditional games or sports carried out 

by students. 

 

After completing the identification of strand which contains elements 

of numeracy learning, the next step is to develop the learning objectives to 

be achieved. In the example above, for the grad 4 Cultural Arts and Crafts 

subject, the learning objectives for example are students being able to 

measure three-dimensional shapes with appropriate measuring instruments. 
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The final stage, of course, is to prepare a Lesson Plan along with 

teaching materials and assessment instruments that will be used. 

After completing the training, teachers are given the opportunity to 

implement the results of the 2-week training in their schools, with the 

following program structure: 

 

Table 4: On the Job Training Program Structure 

No Course Subject Hours 

1

. 

Practice Learning in the Class  20 

 Total     20 

 

After the teachers have finished implementing numeracy learning in 

their respective classes, the teachers are called back to take part in face-to-

face offline training in service training-2 with the following program 

structure: 

 

Table 5: In-Service Training Program Structure-2 

No Course Subject Hours 

1. Presentation of the report on the results of learning 

practices by the teacher 

20 

2. Reflection and Training Follow-up Plan 2 

 Total 22 

 

Cycle 2 Teacher Training 

Cycle 2 was carried out in Cirebon Regency by involving 9 

elementary school teachers. Based on the results of the evaluation of cycle 

1, there was a change in the material in the structure of the cycle 2 program, 

namely the existence of student interviews, which focused on aspects of 

student wellbeing. 

 

No Course Subject Hours 

1. Practice Learning in Class 20 

2. Student Interview 10  

 Total                    30 
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        Teacher Creativity 

From the results of interviews with teachers in in-service training-2, 

original ideas and works were obtained from teachers in developing cross-

subject numeracy learning materials, for example as follows: 

1. Integration of numeracy content in the subjects of Cultural Arts and 

Crafts (Grade 4, Strand: 3.1. understand advertising) 

  

 

Figure 2. Student worksheet made by one of the teachers 

 

In the picture above, the teacher integrates numeracy content (using 

measurements) on the material for making product packaging. This material 

is very interesting, because it turns out that the packaging of daily food or 

beverage products can be a medium for learning numeracy. 
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2. Integration of numeracy content in the subjects of Cultural Arts and 

Crafts 

     (Grade 4, Strand: 3.3 Understanding regional dance performances) 

 

 
Figure 3. Test questions prepared by one of the teachers 

 

In the picture above, the teacher integrates numeracy content (using 

measurements) on the floor pattern material in dance. In this material, 

students practice regional creation dances by realizing that the movement 

patterns they do are actually geometric and measurement patterns that are 

part of numeracy content. 
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3. Integration of numeracy content in science subjects 

     (Grade 5, heat transfer material) 

 
Figure 4. Student worksheet on Science compiled by one of the teachers 

 

In the picture above, the teacher integrates numeracy content 

(estimates numbers) on the heat transfer material. In the student worksheet 

above, students are invited to study heat transfer cases, for example basking 

in the morning sun, while learning numeracy about time (hours) and 

associated with the representation of fractions. 

 

Furthermore, based on the results of interviews, study of teaching 

equipment documents, and video analysis of teacher learning practices, data 

obtained that 2 teachers have met three indicators of creative teachers, 12 

teachers have met 2 indicators of creative teachers, and 2 teachers have met 

1 indicator of creative teachers. 

  

CONCLUSIONS 

Based on this research, the best flow of training on the numeracy learning 

approach is as follows: 

1. In service training-1 (can be done both face-to-face and online), with the 

following materials: 

a. Introduction to learning numeracy 

b. Identification and Analysis of Basic Competencies or Learning 

Outcomes that can be linked to numeracy learning. For example, in the 

subject of Cultural Arts and Crafts, there is material on regional dance 

creations, the floor pattern in this material is very suitable for integrating 

numeric content. 
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c. Presentation of good practice examples of numeracy integration in 

subjects other than mathematics, such as Social Sciences, Natural Sciences, 

Cultural Arts, Indonesian Language, and other subjects. 

d. Preparation of lesson plans, teaching materials, and student 

worksheets for learning practices. 

2. On the job training 

a. Learning Practices, according to the learning tools that have been 

prepared. 

b. The teacher conducts interviews to explore student wellbeing. 

3. In service training-2 

a. Reporting the results of learning practices by teachers 

b. Suggestions and recommendations for improvement of subsequent 

training activities, as well as follow-up plans. 

 

● Teachers, with their creativity, are able to make lesson plans, teaching materials, 

and student worksheets in applying numeracy across the curriculum approach 

with guidance during training activities. 

● Teachers are able to creatively carry out learning with numeracy across the 

curriculum approach in accordance with the lesson plans that have been 

prepared. 

● When elementary school teachers pay attention to numeracy in subjects other 

than mathematics, it can actually increase students' understanding of these other 

subjects. 
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