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Abstract— This research aims to produce mathematics learning material that consists 

of lesson plan and students worksheet based on Contextual Teaching and Learning 

(CTL) for grade X Senior High School and to describes the quality of the learning 

material that has been developed based on validity, practicability, and effectiveness 

aspects. The research type is development research with ADDIE model that consists 

of Analysis, Design, Development, Implementation, and Evaluation. The instruments 

that used in this research are assessment sheet of lesson plan, assessment sheet of 

student worksheet, student response questionnaire, and student achievement test.  The 

results of this research are a lesson plan that used for three times learning process and 

a students worksheet with CTL approach on series and sequence for grade X Senior 

High School. In addition, based on the assessment of material expert, media expert, 

and mathematics teacher, the result of the research shows that learning material 

developed is very valid reviewed from lesson plan with an average score of 4.40 from 

maximal score 5 and student worksheet with an average score of 4.65 from maximal 

score 5. Based on the result of the student questionnaire responses, the learning 

material developed is very practical with an average score of 4.22 with maximal score 

5. Meanwhile based on the students achievement test, the learning material is very 

effective used in learning activities as 83% of students who mastery the material. 

Keywords: learning material, CTL, series and sequence. 

I. INTRODUCTION 

One of the specific objectives of learning mathematics in high school is that the learners (students) have 
a broad view and have respect for the usefulness of mathematics, critical thinking, logical, objective, 
creative, and innovative [1]. One of the efforts to achieve these goals is through the improvement of the 
curriculum. Today, Indonesia has been implemented Curriculum 2013. 

Based on Permendikbud 2013 [2] about Basic Framework and Curriculum Structure SMA/ MA, 
mathematics in high school get into groups of mathematics compulsory and mathematics specialization. 
Group of compulsory subjects are part of general education is education for all citizens of the nation aims 
to provide knowledge, attitude as a nation, and the important ability to develop personal lives of learners, 
community, and nation. Meanwhile a group of subjects of specialization aims to provide opportunities for 
learners to develop an interest in a group of subjects according to the scientific interest in the college, and 
to develop their interest in a discipline or a particular skill. 

According to the curriculum in 2013, has been set in Permendikbud 2014 [3] about Learning in 
Elementary Education and Secondary Education, which is to achieve quality learning, learning needs to 
implement several principles, namely: (1) students are facilitated to find out, (2 ) students learn from a 
variety of learning resources, (3) the process of learning to use a scientific approach, (4) competency-based 
learning, (5) integrated learning, (6) learning that emphasizes the divergent answers that have multi-
dimensional truth, (7) learning based skills applicable, (8) an increase in the balance, continuity, and the 
relationship between the hard-skills and soft skills, (9) learning that promotes and empowering learners 
acculturation as a lifelong learner, (10) learning to apply the values to give exemplary (ing ngarso sung 
tulodo), build willingness (ing madyo mangun karso), and develop the creativity of learners in the learning 
process (tut wuri handayani), (11) learning that takes place at home, at school, and in the community, (12) 
use of information and communication technologies to improve the efficiency and effectiveness of 
learning, (13) the recognition of individual differences and cultural background of learners, and (14) fun 
and challenging learning environment. In addition, during the learning process, the learners are encouraged 
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to find their own and transform complex information, check the new information with old information that 
already exists in memory, and developed them into new information or capabilities that suit with the 
environment and the time and place of their life. 

Based on the above it can be seen that the learning of mathematics in high school based Curriculum 
2013 not only aims to make the students understand and master the concepts, but also the learners able to 
apply these concepts into daily life problems. 

Meanwhile based Permendikbud 2013 [4] concerning the standard of primary and secondary education, 
the learning plan need for learning material which includes the preparation of lesson plan and media and 
learning resources, assessment sheet, and learning scenarios. Lesson plan is arrangement of face-to-face 
learning activities for one or more meetings. Lesson plan was developed from the syllabus to guide the 
learning activities to achieve the Basic Competency (KD). One of the components that should exist in the 
lesson plan is a source of learning. This source of study can use books, print and electronic media, students 
worksheet, the environment, or other relevant learning resources. Thus to obtain the relevant learning 
resources, teachers are expected to develop teaching materials as a source of learning. 

According to the observations in SMAN 1 Muntilan Magelang Regency and interviews with 
mathematics teachers, it is known that the learning activities undertaken lasted quite well, but learning 
resources used are still fixated on printed books provided by the Ministry of Education and Culture 
(Kemendikbud). In the learning process a lot of students are still using the old curriculum book presents 
only an instant formula without providing an opportunity for learners to construct their own understanding 
of a concept. This causes learners difficult to apply the concepts that they have learned in everyday life 
problems. During the learning activities take place many of the students who asked about the usefulness of 
mathematics in everyday life. Therefore, it is necessary to develop a learning material that can assist 
learners in linking the materials studied with the existing problems in daily life. 

Nowadays, the role of the teacher in the learning process is no longer as a conduit of information, but 
as a facilitator for learners in learning activities. In learning mathematics, teachers should provide 
opportunity for learners to be actively involved so that the concept of the material being studied completely 
embedded and they know well. Learning mathematics will also be more meaningful if the learners are able 
to relate what they learn to the problems in daily life (Johnson) [5]. 

That is the background of the author to develop learning material such as lesson plans and students 
worksheet that can facilitate learners to construct their own knowledge. Based on interviews with 
mathematics teacher from SMAN 1 Muntilan Magelang Regency, learners are still difficulties in learning 
the material sequence and series. Therefore, the authors chose the material sequence and series to be 
poured into the students worksheets that will be developed with Contextual Teaching and Learning (CTL) 
approach. 

The learning material with CTL approach can motivate learners to understand the material they learned 
by linking that material with the context of learner‘s daily life. Through CTL approach students not only 
memorizing formulas but also doing the understanding activity so that they can link the material with daily 
life problem. 

According to Ditjen Dikdasmen [6] learning with CTL approach will help learners to construct their 
knowledge (constructivism), encourages learners to ask (questioning), facilitating learners to find the 
concept (inquiry), creating a learning community through discussion groups (learning community), 
presents a model in the process of learning (modeling), to assess the authentic assessment (authentic 
assessment), and habituate learners in the reflection of a sequence of learning activities that have been 
carried out (reflection). CTL approach not only helps learners to be able to relate what he had learned with 
everyday life, but also CTL approach helps learners to construct their own knowledge through discussion 
groups. 

Development research of learning material with contextual approach had been done previously by 
Yudha Prihadi [7]. The results of the study entitled "Development of Mathematics Learning Material with 
Contextual Approach on Trigonometry for High School Grade X" indicates that the response of students 
towards learning mathematics with contextual approach included in the practical classification. It is shown 
the average total score of 80.73 with a maximum score of 100. The students worksheet is also effective to 
use in terms of the results of the learning achievement of students who achieve mastery percentage of 90% 
or satisfied the criteria very effective. 

Based on problem above, the author considers the need for a development of learning material that 
consist of lesson plan and students worksheet with CTL approach on sequences and series to support 
learning activities. This development research entitled "Developing Learning Material with Contextual 
Teaching and Learning (CTL) Approach on Sequences and Series for High School Grade X". 

The purpose of this study is to develop a mathematics learning material using CTL approach on 
sequence and series for Senior High School Grade X according to Curriculum of 2013. Good learning 
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material satisfy validity criteria, practically criteria, and effectiveness criteria (Nieveen) [8]. The validity 
criteria ware based on the feasibility of the content, language, presentation, and graphics that defined in 
Permendikbud 2013 [9]. 

II. RESEARCH METHOD 

This research was an development research to produce a mathematics learning material that consist of 
lesson plan and students worksheet. The research was carried out from 17 to 28 November 2014 in X IPA 
2 SMAN 1 Muntilan Magelang Regency. The subject of this research was the students of X MIA 2 SMAN 
1 Muntilan Magelang Regency 2014/2015. 

The research procedures of this research was adapted development procedures of ADDIE model 
namely analysis, design, development, implementation, and evaluation (Wina Sanjaya) [10]. Analysis stage 
consisting need analysis, curriculum analysis, and learner analysis. Design stage consisting preliminary 
design of learning material (lesson plan and students worksheet) and validation of the assessment 
instruments of the product by expert lecturers. Development stage consisting product validation by a 
lecturer as a subject matter expert, a lecturer as a media expert, and mathematics teacher that the results 
will be used as a reference in revised the product. After the product was stated feasible to use, then product 
were tested in school. In addition, at the end of the product testing, students were asked to fill student 
responses questionnaire and do students achievement test. All the data that had been collected were 
analyzed by researcher. The last stage was evaluation. In this stage, researcher did the revision of learning 
material. 

In this research, there were qualitative and quantitative data. Qualitative data consists of the comment 
and recommendation of validation by contain expert, media expert, and mathematics teacher. Quntitative 
data consists of the result of learning material validation, students responses questionnaire, and students 
achievement test.  

Assessment sheet of the lesson plan arranged by several aspects such as identity, time alocation, 
indicators and learning objectives, learning material, learning approach, learning resourches, learning 
activity, and assessment. Assessment sheet of student worksheet arranged by the feasibility of contain, 
presentation, language, and graphics.   

The instruments used in this research were assessment sheet of the lesson plan and assessment sheet of 
student worksheet to assess the validity, students responses questionnaires to assess the practically, and 
student achievement test to assess effectiveness. 

The assessment sheets were given to material matter expert, media expert, and mathematics teacher. 
This assessment sheet and the student responses questionnaire were in the form of rating scale by five 
categories of assessment. The student achievement tests were designed based on the basic competencies 
and indicators that have been determined. 

The data from this research was collected by observation, responses questionnaires, and test method. 
Responses questionnaires consists of assessment sheet of the learning material, students responses 
questionnaires.  

The validity and practically of the developed product can be analyzed by several steps such as data 
tabulation, calculate the average score, and convert the average score into qualitative criteria based on 
Table 1 (Eko Putro Widyoko) [11].  

 

Table 1. Conversion of Quantitative Data Into Qualitative Data 

Interval score Criteria 

                Very Good 

                              Good 

                              Enough 

                              Less Good 

                Very Less  

 
with, 

      =  
 
 (maximum score+minimum score) 

    =  
 
 (maximum score-minimum score) 

  = Average score  

  = Maximum score 

  = Minimum score 
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According to Table 1, it can be determined the interval of the assessment of learning material such as: 
 

Table 2. The Interval of Validity Criteria of Lesson Plan and Students Worksheet 

No Score Interval Category 

1        Very Valid 

2            Valid 

3            Enough 

4            Less Valid 

5        Very Less Valid 

 

Table 3. The Interval of Practically Criteria of Learning Material 

No Score Interval Category 

1        Very Practical 

2            Practical 

3            Enough 

4            Less Practical 

5        Very Less Practical 

 
The learning material developed fulfills the validity and practically if it can achieve the minimum 

criteria are valid and practical. 
To assess the effectiveness of the product developed can be complete by analyzing the outcome of 

student achievement test. The data can be analyzed by tabulated the results of students achievement test, 
make a percentage of the students mastery in a test, and then matched with the students mastery categories 
on the Table 4 (Eko Putro Widyoko) [11]. 

 

Table 4. Students Mastery Criteria 

Interval Criteria 

     Very Effective 

        Effective 

        Enough 

        Less Effective 

     Very Less Effective 

 
with,  

 = percentage of students mastery the material  
The learning material satisfied the effectiveness when the minimum criteria were effective. 

 

III. FINDING AND DISCUSSION 

The product developed by ADDIE process in this research was a mathematics learning material 
consisting of a lesson plan that used for three times learning process and a students worksheet with CTL 
approach on sequence and series for grade X. Lesson plan was developed based on lesson plan format in 
Permendikbud 2013 [4]. While student worksheet was developed based on Depdiknas [1]. The quality of 
the product was assessed from three aspects of validity, practically, and effectiveness. 

The validity of the learning material was assessed by the experts and mathematics teacher. The validity 
result of lesson plan was shown in Table 5. 

 
 

Table 5. Validity Result of Lesson Plan 

Aspect Average Criteria 

Identity 
4.67 

Very 
Valid 

Identity Compehensiveness 
4.67 

Very 
Valid 

Time Allocation 
4.33 

Very 
Valid 
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Clarity learning objectives with 
KD 

4.44 
Very 
Valid 

Compliance with the purpose of 
learning 

4.33 
Very 
Valid 

Compliance with the learner’s 
capabilities and needs  

4.17 Valid 

Suitability of the approach and 
methods of learning with the 
learning objectives 

4.33 
Very 
Valid 

Suitability of the approach and 
methods of teaching to learners 
characteristics 

4.33 
Very 
Valid 

Compliance with the standards 
process 

4.49 
Very 
Valid 

Suitability of learning resources to 
the learning objectives and 
learner’s characteristics  

4.33 
Very 
Valid 

Conformity assessment techniques 
with the learning objective 

4.33 
Very 
Valid 

Existence and clarity of assessment 
procedures 

4.5 
Very 
Valid 

Average 4.40 
Very 
Valid 

 
According to the Table 5, it was given that the lesson plan reached the minimum criteria of valid in all 

aspects. Thus, based on the interval of validity criteria of lesson plan in Table 5, known that the lesson plan 
was resulted in very valid criteria with an average score of 4.40.  Based on the result of validity was known 
that lesson plan that has been developed was appropriate with lesson plan format in Permendikbud 2013 
[4]. 

While the validity result of students worksheet was shown in Table 6. 
 

Table 6. Validity Result of Students Worksheet 
 

 
Based on Table 6, it was given that the student worksheet reached the minimum criteria of valid in all 

feasibility aspects. Thus, based on the interval of validity criteria of student worksheet in Table 2, known 
that the student worksheet was resulted in very valid criteria with an average score of 4.65. This indicated 
that students worksheet reached the feasibility aspect as regulated in Permendikbud [9].  

Reviewing from the lesson plan and student worksheet, it can be conclude that mathematics learning 
material developed was very valid, had a strong theoretical framework, and consistency of relationship 
between each components.  

The practically of mathematics learning material was known from the results of students responses 
questionnaire as the Table 7. 

 

Table 7. Student Responses Questionnaire Results 

Aspect Average Criteria 

Usable 4.26 Very Practical 

Contain Compehensiveness 
with CTL approach 

4.30 Very Practical 

Easiness 4.14 Practical 

Attractiveness 4.16 Practical 

Average 4.22 Very Practical 

 

Aspect Average Criteria 

Contain 4.4 Very Valid 

Presentation 4.6 Very Valid 

Language 4.7 Very Valid 

Graphics 4.9 Very Valid 

Average 4.65 Very Valid 
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According to the Table 7, learning material reached the minimum criteria of practically in all aspects. 
Thus, based on the interval of practivally criteria of learning material in Table 3, known that the learning 
material was resulted in very practical criteria with an average score of 4.22. 

While the effectiveness of learning material was assessed from the results of the students achievement 
test as shown in the Table 8. 
 

Table 8.  Student Achievement Test Results 
Number of students 30 

Number of mastery students 25 

Percentage of mastery students  83% 

 
Students achievement test consists of 5 item questions that have been verified by expert. This  

achievement test followed by 30 students and they have to finish the test in 90 minutes. According to the 
result of the test there are 25 students pass the minimal score (KKM). It means that 83% of the students 
mastery the material. So it can be said that the learning material developed was effective used in learning 
activities. 

IV. CONCLUSION AND RECOMMENDATION 

A. Conclusion 

Development of mathematics learning materials that contain a lesson plan that used for three times 
learning process and a students worksheet with CTL approach on sequence and series for grade X was 
developed based on ADDIE procedure consisting of analysis, design, development, implementation, and 
evaluation. The quality of the product was assessed from three aspects; validity, practicality, and 
effectiveness. Based on the assessment of material expert, media expert, and mathematics teacher, the 
result of the research showed that learning material developed was very valid reviewed from lesson plan 
with an average score of 4.4 and student worksheet with an average score of 4.65. Based on the result of 
the student questionnaire responses, the learning material developed was very practical with an average 
score of 4.22. Based on the students achievement test, the learning material was effective used in learning 
activities as 83% of students who mastery the material. 

B. Recommendation 

In this research, the learning material that was developed from the kinds of criteria of validity, 
practically, and effectiveness reached in minimal good criteria, then it can be used either for students or 
teachers to support learning activity in sequence and series. 
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