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ABSTRACT 

Wiwy Pratama Putri : Application of Cooperative Learning Model Type 

Student Teams Achievement Division (STAD)  to 

ImproveConcept Understanding of  Students' 

Mathematical Class IX SMP Negeri 4  Sutera Kab. 

Pesisir Selatan 

 The ability to understand mathematical concepts is a basic ability that 
students must have. In fact, students of class IX SMPN 4 Sutera Kab. Pesisir 
Selatan has a low ability to understand mathematical concepts. The solution to 
this problem is to apply thetype of cooperative learning model Student Teams 
Achievement Division (STAD). The purpose of this study was to describe that the 
ability to understand mathematical concepts of students using the STAD type of 
cooperative learning model was better than the ability of students to understand 
mathematical concepts using direct learning models. 

 This type of research is a quasi-experimental research design with  Static 
Group Design. The population of this study were students of class IX SMPN 4 
Sutera Kab. Pesisir Selatan for the 2019/2020 school year. Sampling was done by 
random sampling, with class IX 1 as the experimental class and class IX 2 as the 
control class. The research instruments were quizzes and a final test of 
understanding mathematical concepts. Quiz score data is used to see the 
development of the quiz scores for meetings and the final test in the form of 
essays is used to see the ability of students to understand mathematical concepts. 
Hypothesis testing using t test. 

 Based on data analysis, the quiz score tends to increase as long as the 
STAD cooperative learning model is applied. Based on the analysis of the final 

test, it was found that the P-value was 0.021 less than α = 0.05. It can be 

concluded that the ability to understand mathematical concepts learning with the 
STAD cooperative learning model is better than the ability to understand 
mathematical concepts of students who learn using the direct learning model. 

Keywords - understanding of mathematical concepts, cooperative learning 
models, cooperative learning model type STAD in mathematics learning
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CHAPTER I 

INTRODUCTION 

A. Background of the Problem  

Education plays an important role in preparing human resources for life in 

the future. Education is a human effort in order to develop their potential, among 

others, through the learning process in schools. School is a place where the 

educational process takes place which helps students to improve their abilities. 

Improving the ability of students is strived for all subjects including mathematics 

subjects. 

Mathematics is one of the basic sciences that has an important role in 

improving science and technology knowledge. Mathematics subjects need to be 

given to all students starting from elementary school to equip them from logical, 

analytical, systematic, critical and collaborative thinking skills. This is also 

reinforced by the statement that mathematics is a compulsory subject given at 

every level of education as stated in Law  No. 20 of 2003 concerning the National 

Education System Article 37 paragraph 1 states that "the primary and secondary 

education curriculum must contain mathematics education" .  

According to the Regulation of the Minister of Education and Culture 

(Permendikbud) No. 58/2014, one of the goals of mathematics in secondary 

education is to understand the concept of mathematics. Understanding 

mathematical concepts is the first goal of learning mathematics. This means that 

understanding mathematical concepts is the main point for achieving other 

mathematical goals.  
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Students' understanding of mathematical concepts is said to be good if students 

are able to restate the concepts studied, are able to classifyobjects based on 

whether the requirements that form the concept are fulfilled, are able to identify 

the properties of operations or concepts, are able to apply concepts logically, are 

able to provide examples or not examples of concepts, presenting concepts in 

various forms of mathematical representations, linking various concepts in 

mathematics and outside mathematics, and being able to develop the necessary 

and / or sufficient conditions of a concept. If students' understanding of 

mathematical concepts is still low, it will have an impact on their communication, 

reasoning and critical thinking skills. So that it makes mathematics learning 

outcomes low.  

Based on observations made on 27 August - 10 September 2018 at SMP 

Negeri 4 Sutera Kab. Pesisir Selatan, the result shows that the students' ability to 

understand mathematical concepts in grade VIII SMP Negeri 4 Sutera is still low. 

The low understanding of students 'mathematical concepts is because students are 

accustomed to listening to what the teacher says, taking notes, and working on 

questions so that students' understanding of mathematical concepts does not 

develop. Students are accustomed to memorizing the concepts they receive so that 

in the end students have difficulty solving mathematical problems.  

The low ability of understanding mathematical concepts in class during the 

observation can be found from the way students solve the quiz questions that are 

given. Students still have problems solving problems related to indicators 

presenting concepts in various forms of mathematical representations (tables, 
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graphs, diagrams, sketches, mathematical models or other ways). This can be seen 

from the answers to the students' quizzes, students still have difficulty changing 

the story questions into pictures. One of the students' quiz questions is as follows.  

In the coordinate system, a fly from point (0,0) moves one unit up and one 
 unit left, then two units down and four units to the right, then moves again 
 three units up and two units to the left. What is the final position of the fly 
 at Cartesian coordinates? 

 One of the students' answers is shown in Figure 1. 

 
Figure 1. Student quiz answer sheets 1 

In english : So, the final coordinate is (-2,3) 
 

In Figure 1, it can be seen that students have not been able to determine 

the final position of flies in the Cartesian plane. Students also have not been 

able to change math story problems whose solution is required to change the 

problem into an image. In the problem it is said that the fly from point (0,0) 

moves one unit up and one unit down, students are correct in describing it and 

get the temporary coordinates of the fly at point (-1,1). Furthermore, the 

question says, then the fly moves two units down and four units to the right, 

students are wrong in determining the coordinates. Students return to moving 
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flies from point (0,0). Likewise with the problem saying that, then the fly moves 

again three units up and two units to the left. The students' answer should be the 

coordinates of the flies from the point (0,0) which move one unit up and one 

unit to the right the coordinates are obtained at point (-1,1). From point (-1,1), 

the fly moves again two units down and four units to the right and the 

coordinates are obtained at point (3, -1). From point (3, -1), the fly moves again 

three units up and two units to the left and the coordinates are obtained at point 

(1,2). So, the final position of the fly is at point (1,2). This shows that students 

have not been able to present story questions in the form of pictures. Based on 

the answers from students, only 12 out of 32 students answered the question 

correctly.   

The low abilityunderstand mathematical concepts as of students 

towell  seen in the answer to the quiz whose problem is as follows. . 

Look at Andi's house plan in the following Cartesian plane. 

 

Figure 2. Plan of Andi's house in the Cartesian plane.  
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In english :  Rumah andi = Andi’s House 
         Sekolah = School  
  Pasar   = Market 
  Tanah lapang = field 
Find:   
a. The position of Andi's house towards school  
b. Position of Andi's house to the field  
c. The position of Andi's house to the market  

One of the answers of the students is shown in Figure 2 below.  

 
Figure 3. Student's quiz answer sheet 2  

 In english : a. nine units to the left and four units to the top 
          b. Six units to the left and four units down 
          c. Three units to the right and three units down 

In Figure 3, students have not been able to determine the position of 

objects against a certain point in the Cartesian plane. In the quiz questions, 

students are asked to determine the position of Andi's house against schools, 

markets and fields. However, the students' answers showed the position of the 

school, market and field towards Andi's house. Of the 32 students, only nine 

were able to answer correctly. And it can be said that students have not been 

able to present concepts in the form of images into mathematical ideas. From 

the description above, it can be concluded that the students' ability to 

understand mathematical concepts is still low.   

In the learning process, the success of learning is greatly influenced by 

the accuracy of the teacher in selecting and using the learning model. From the 

results of observations made, the learning model used by the teacher was not 
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optimal for improving students' ability to understand mathematical concepts. 

The teacher uses a direct learning model with the lecture method which only 

conveys the theory and formula  

formulas and then students are asked to do the exercises so that the learning 

atmosphere in the classroom becomes monotonous. Students tend to ask their 

friends and do exercises in groups. Highly skilled students still dominate the 

classroom. If this continues, it will certainly make students' learning outcomes 

far from what they expected and learning objectives are not maximally 

achieved.  

Based on the problems that have been described previously, given the 

importance of the ability to understand concepts in students' mathematics 

learning, it is necessary to change the teaching method from  teacher centered 

to student centered. One of the potential learning models to be applied is the 

cooperative learning model. To maximize the involvement of students in the 

learning process and in accordance with the characteristics of students, one of 

the ways that teachercan do is by applying thetype of cooperative learning 

model Student Teams Achievement Divisions (STAD). In accordance with the 

results of research by Anita and Bornok Sinaga (2015), it shows that learning 

mathematics using the STAD type cooperative learning model can improve 

students' ability to understand mathematical concepts. Students get many 

opportunities to explore their abilities and help each other.  

STAD cooperative learning type is one type of cooperative learning 

model using small groups with a heterogeneous number of members of each 
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group of 4-5 students. Starting with the presentation of material by the teacher, 

learning in teams, quizzes, and group awards. The teacher presents the concept 

of subject matter to students. The teacher directs students about learning 

activities carried out in groups and asks students to be serious in working in 

their groups. This is the stage of planting concepts in students. In the learning 

process the teacher is assisted by the media, demonstrations, statements or real 

problems that occur in everyday life. So that students will find it easier to 

understand the concept to solve a problem.   

When learning in teams, each team (group) is given a LKPD which 

contains mathematical problems that help students construct knowledge or 

concepts that have been given by the teacher. Discussion, exchange opinions or 

ideas on certain issues that were able to train and develop learners 

understanding of mathematical concepts. Students are assisted by a group of 

friends who can already. After learning in teams, one group was asked to 

present the results of the group discussion while the other group listened to and 

responded to the group that appeared. This is expected to strengthen students' 

conceptual understanding.  

After group learning, students are expected to be able to solve further 

problems in the form of quizzes (tests) on the ability to understand 

mathematical concepts. The quiz questions given must meet the indicators of 

concept understanding. The purpose of this quiz is to monitor students' 

understanding of mathematical concepts. At the end of the lesson there will be 
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an award for group achievement according to the predicate. This award is given 

to the group that has the highest score. The group score is calculated from the 

score of each group member divided by the number of group members. Because 

the group score is determined from each score of the group members, it will 

make students help each other in mastering the subject matter in order to 

achieve maximum achievement. With this award, it will motivate students to 

continue to be enthusiastic in understanding mathematics learning that is taking 

place and can develop their ability to understand mathematical concepts.   

Based on the description of the background of the above problems, researchers 

interested in conducting researche titled,"Application of Cooperative Learning Model 

Student Teams Achievement Division (STAD) For Improving Ability of Students 

Understanding Math Concepts Class IX SMP Negeri 4 Sutera Kab. Pesisir 

Selatan”. 

A. Problem Identification  

Based on the description on the background above, problems can be 

identified as follows:: 

1. The applied learning model has not actively involved students 

2. Students' ability to understand mathematical concepts is still low. 

B. Problem Limitation 

Based on the identification of the above problems, the authors limit the 

problem in this study, namely the low ability of understanding the mathematical 

concepts of class IX students of SMP Negeri 4 Sutera Kab. Pesisir Selatan. 
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C.  Problem Formulation 

Based on the background of the problem above, the formulation of the 

problem in this study is, "Is the ability to understand mathematical concepts of 

students who learn with the STAD type cooperative learning model better than the 

ability to understand mathematical concepts of students who learn using the direct 

learning model in class IX SMP Negeri 4 Sutera Kab. Pesisir Selatan ?” 

D. Purpose 

The aim of this research is to find out that the ability to understand 

mathematical concepts of students who learn with the STAD cooperative learning 

model is better than the ability to understand mathematical concepts of students 

who learn using the direct learning model in class IX SMP Negeri 4 Sutera Kab. 

Pesisir Selatan. 

E. Benefits 

The benefits of this research are: 

1. For researchers, as a provision and knowledge in teaching mathematics in the 

future.  

2. For students, as a new experience in the learning process to improve 

understanding of mathematical concepts.  

3. For teachers, as a material consideration for teachers and prospective 

mathematics teachers in the implementation of mathematics learning.  

4. For school principals, as additional information to improve the quality of 

learning so that learning objectives in schools can be achieved.  

5. For other researchers, as a reference and input in other research
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CHAPTER II  

THEORETICAL FRAMEWORK 

A. Study Theory  

1. Cooperative Learning Models 

Cooperative learning(cooperativelearning)is a form of learning by 

students to learn and work in small collaborative groups whose members 

consist of four to five people with a heterogeneous group structure. According 

to Sanjaya in Rusman (2012: 203) states that cooperative learninglearning is a 

studentactivity carried out in groups. The group learning model is a series of 

learning activities carried out by students in certain groups to achieve the 

learning objectives that have been formulated. So, each member of the group 

has the same responsibility for the success of his group.  

According to Johnson & Johnson (in Trianto, 2009: 57) states that the 

main objective of cooperative learning is to maximize student learning to 

increase academic achievement and understanding both individually and in 

groups. This is because students work in a group, then by themselves it can 

improve relationships among students from various ethnic backgrounds and 

abilities, develop group process skills and problem solving.  

Based on the description above can be above can be deduced, 

cooperative learning is an instructional model that prioritizes cooperation, ie 

cooperation between the learners in the group to achieve the learning 

objectives. In cooperative learning, students work together to learn and solve a 
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problem. The success of the group will be achieved only if each member of the 

group succeeds in understanding the concept or material being taught.  

The steps of the cooperative learning model according to Ibrahim, et al. in 
Trianto (2009: 66) can be seen in Table 1 below 

 

Table 1. The steps of the Cooperative Learning Model  
 

Phase of  Teacher Behavior 

Phase -1 Delivering goals and 
motivating students The  

teacher conveys all the goals to be 
achieved in the lesson and 
motivates students . 

Phase -2Presenting information 
The  

teacher presents information to 
students by way of demonstrations 
or through reading material. 

Phase-3 Organizing students into 
cooperative groups The 

teacher explains to students how 
to form study groups and helps 
each group make the transition 
efficiently. 

Phase-4 Guiding group work and 
study The 

teacher guides study groups as 
they work on their assignments. 

Phase -5 Evaluation The  teacher evaluates the learning 
outcomes of the material that has 
been studied or each group 
presents their work. 

Phase -6 Giving Awards  Teachers look for ways to reward 
both individual and group learning 
efforts and outcomes. 

Source: Trianto (2009: 66) 

The role of the teacher in the cooperative learning process is as a 

facilitator so that learning will emphasize the activities of students and not 

only centered on the teacher. In addition, in implementing  cooperative 

learning students will play two roles at once, namely as teachers and students 

so that they are expected to be able to make the learning process of students 

meaningful and student learning outcomes increase.   
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2. Cooperative Learning Model Type Student Teams Achievement Division 

(STAD)  

Cooperative learning type STAD is one type of cooperative learning 

model using small groups with the number of members of each group of four 

or five students heterogeneously. Starting with the delivery of learning 

objectives, delivery of material, group activities, quizzes, and group awards.  

Slavin (2005) states that in STAD students are placed in learning teams 

of four or five people, which is a mixture according to level of achievement, 

gender, and ethnicity. The teacher presents the lesson and then the students 

work in their groups to ensure that all group members have mastered the 

lesson. Then, all students are given a test about the material, at the time of the 

test they are not allowed to help each other, so students must master the 

material.  

According to Slavin (2005) the STAD type of cooperative learning 

model consists of five main stages, namely:  

1. Class presentation 

The class presentation stage means the teacher explains or presents the 

material to be learned in front of the class. The presentation of this material is 

the same as direct teaching as is often done by teachers before starting 

learning. The difference between class presentations and regular teaching is 

that the presentation of material in the STAD model must really focus on the 

STAD unit. In this way, it gives students awareness that they must pay 
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attention to the teacher presenting the material in front of the class so that they 

are able to complete the quiz at the end of the lesson. Quiz scores are very 

influential on determining the scores of the students' teams.   

2. Team 

Teams consist of four or five heterogeneous students based on academic 

ability, gender, ethnicity, race. The main function of a team is to make sure 

that all team members study hard in order to be able to do the best on the quiz. 

The team is the most important part in STAD. Students in the team work 

together and help each other in completing the activity sheet. After all teams 

have completed the activity sheet, they are examined the results of the team 

discussion. The teacher together with the students discusses the activity sheet.   

3. Quiz 

The quiz stage is carried out after discussing the results of the team 

discussion and students feel they already understand the material being studied 

and are ready to take the quiz. Quizzes are done individually. Students are not 

allowed to help each other in doing quizzes.   

4. Individual progress scores 

 After implementing the quiz, the teacher checks the results of the students 

'quizzes and makes a list of students' individual progress scores which are then 

entered into group scores. The individual progress score is seen from the increase 

in the acquisition of the initial score of students with the obtained quiz scores. The 

initial score of students can be obtained from the value of the first quiz from the 
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material understanding the rank numbers. The main purpose of the individual 

progress score is to see the seriousness of the students learning in the team. The 

students' progress points are seen from the points they collect for the team based 

on the quiz scores they get. As shown in the table below.  

Table 2. Individual progress points  
Success criteria Points acquisition 
More than 10 points below base score 1 to 
10 points below base score 1 to 10 points 
above base score  
More than 10 points above base score 
Perfect work (regardless of base score) 

0 point 
10 points 
20 points 
30 points 
30 points 

Source: Slavin (2005:159) 

5. Team recognition  

 After calculating the progress points obtained by each student, then add up 

and divide by the number of members of the group to obtain a team score. After 

obtaining the team score, team recognition is carried out. The main idea of team 

recognition is to calculate individual progress score and team score and reward the 

team when the team score reaches certain criteria. Below is a table of team awards 

based on the average team score. 

Table 3. Calculation of Group Score Progress 

No AverageScore  Qualification 
1. 0 ≤ N ≤ 5 - 
2. 6 ≤ N ≤ 15 Good team  
3. 16 ≤ N ≤ 20 Very good team  
4. 21 ≤ N ≤ 30 Super team 
Source: Rusman(2012:216) 

The steps of the STAD learning model that were applied at the time of the 

study were as follows: 

1. The teacher determines the students' initial score from the first quiz score on the 

definition of rank numbers. (determination of the initial score)  
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2. The teacher prepares the material to be used for the application of the STAD 

cooperative learning model. The teacher presents the material in front of the class. 

The teacher also conveys the learning objectives, the competencies that must be 

achieved by the teacher and provides students with motivation for the enthusiasm 

for learning.  (class presentation).  

3. The teacher divides students into several teams (groups). One team consists of 4 

people divided based on the academic abilities of students.  (team building).  

4. Students work in groups to complete the LKPD provided by the teacher. Students 

work together in teams to solve problems in the LKPD. After all the teams complete 

the LKPD, the teacher together with the students discusses the LKPD. One of the 

teams was asked to present the results of his teamwork. Then the other team was 

asked to respond. Then the learners are given the opportunity to ask if they have not 

understood the material before held a quiz.  (learning in teams)  

5. After all students understand, students must complete quiz questions for 10 minutes. 

Students are not allowed to work together in solving quiz questions. Quiz questions 

are related to the material being studied.  (quiz)  

6. After completing the quiz, the students' quiz answers are checked and recorded. 

Then note the progress of the students 'quiz scores against the students' initial 

scores. The teacher records the individual progress score and the individual progress 

points of each team member are added and divided by the number of team 

members. The average points earned will be the team's score. (individual progress 

score calculation)  

7. After the team score is obtained, the award is given to the team that meets the 

criteria set by the teacher.(Team recognition) 
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3. Direct learning  

According to Supentanginingrum (2013: 230) "The direct learning 

model (direct instruction) requires careful teacher management in terms of 

time allocation, clarity in providing new knowledge or skills must be presented 

step by step. In addition, the teacher must be able to create a task-oriented 

learning environment (atmosphere). "  

Direct learning according to Kardi in Trianto (2009: 43), can take the 

form of lectures, demonstrations, training or practice, and group work. The 

syntax for the direct learning model is presented in Table 4 below. 

Table 4. Syntax of Direct Learning Model 

Phase  Indicator   Teacher's Role 
1  Convey objectives and 

prepare students 
Explain objectives, prerequisite 
materials, motivate, and prepare 
students 

2  Demonstrate   
knowledge and skills 

Demonstrate skills or present 
information step by step 

3  Guiding training  Provide guided exercises 
4  Check understanding and 

providing feedback 
Checking students' abilities and 
providing feedback 

Phase  Indicator  Teacher's Role 
Source: Kemendikbud (2014: 372) 

The learning model applied by teachers in class is based on 

observations made has been done is the teacher applies direct learning. The 

teacher presents information or concepts of learning material as well as sample 

questions. After that the teacher provides practice questions that are completed 

individually by students. Then the exercises are collected for review by the 

teacher.   
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4. T he ability to understand mathematical concepts. 

 The concept is one of the objects of study in mathematics. according to 

Suherman (2003: 33) a concept is an abstract idea that allows us to group objects 

into examples and non-examples. Meanwhile, according to Sudjana (2010: 108) 

"a concept is a network of relationships in objects, events and so on which have 

fixed and observable characteristics". So, a concept can be interpreted as an 

abstract idea to classify an object based on the similarity of its characteristics. 

The ability to understand concepts is the main goal in mathematics 

learning. The objectives of learning mathematics in the Regulation of the 

Minister of Education and Culture of the Republic of Indonesia Number 59 of 

2014 are as follows.  

a. Understand math concepts.  

b. Using patterns as guesswork in solving problems, and being able to make 

generalizations based on existing phenomena or data.  

c. Using reasoning in nature, performing mathematical manipulation both 
in simplification, and analyzing the components that exist in problem 
solving in the context of mathematics and outside mathematics (real 
life, science, and technology).  

d. Communicating ideas, reasoning and being able to compile 
mathematical proofs using complete sentences, symbols, tables, 
diagrams, or other media to clarify a situation or problem.  

e. Having an attitude of appreciating the usefulness of mathematics in 
life.  

f. Having attitudes and behaviors that are in accordance with the values 
in mathematics and learning.  

g. Perform motor activities that use mathematical knowledge.  
h. Using simple props and technological results to carry out mathematical 

activities.  
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Students are said to be able to understand the concept if they show 

success in mastering the conceptual understanding factors. The indicators for 

understanding mathematical concepts in the Regulation of the Minister of 

Education and Culture of the Republic of Indonesia Number 59 of 2014, 

namely:  

a. restating the concepts that have been learned,  
b. classify objects based on whether or not the requirements that 

make up the concept are met,  
c. identify the properties of the operation or concept,  
d. apply the concept logically,  
e. provide examples or examples of cons (not examples) of the 

concepts being studied,  
f. presents the concept in various forms of mathematical 

representation (charts, graphs, diagrams, drawings, sketches, 
modelsmathematics, or other means),  

g. linking various concepts in mathematics and outside 
mathematics,  

h. develop necessary and / or sufficient terms of a concept.  
 

  In this study, the indicators of concept understanding that will be used 

in the preparation of test questions for understanding the concept of 

mathematics are indicators according to the Regulation of the Minister of 

Education and Culture of the Republic of Indonesia Number 59 of 2014. These 

indicators are adjusted to the material being studied. Students are said to have 

a good understanding of the concept, if they can show success in mastering 

these indicators in learning.   

The ability to understand students' mathematical concepts is expressed 

by grades, through the scoring rubric of concept understanding indicators. The 

analytical rubric of concept understanding is shown in Table 5 below.   
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Table 5. Concept Training Assessment Rubric 

Indicators 
Score 

0 1 2 3 4 
Stating   

the concept 
No   

answer 
Wrong in 
restating a 
concept 

Be able to 
restate a 
concept 
correctly, and 
completely 

  

Classify 
objects based 
on whether or 
not the 
requirements 
that form the 
concept are 
met 

No   
answer 

Wrong in 
classifying 
objects 
based on 
fulfilled 
whether or 
not the 
requirement
s make up 
the concept 
 

Able to classify 
objects based 
on whether or 
not the 
requirements 
that make up 
the concept are 
met, but there 
are still many 
mistakes 

Able to classify 
objects based on 
whether or not 
the requirements 
that form the 
concept are met 
correctly and 
with few errors 

Able to 
classify 
objects based 
on whether or 
not the 
requirements 
that make up 
the concept 
are met 
correctly and 
completely 

Identify 
ication of the 
properties of 
the operation 
or concept 

No   
answer 

There are 
identifying 
the 
properties of 
the 
operation or 
concept, but 
it is wrong 

Able to identify 
confirmed the 
properties of the 
operation or 
concept but 
there were still 
many errors 

Able to identify 
confirm the 
exact properties 
of the operation 
or concept, but 
few errors 

Able to 
identify 
correctly and 
completely 
confirm the 
properties of 
the operation 
or concept 

Apply 
the concept 
logically 

No   
answer 

There are 
applying the 
concept 
logically, 
but it is 
wrong 

There are many 
mistakes in 
applying the 
concept 
logically 

There is a slight 
error in 
applying the 
concept 
logically 

There is a 
slight error in 
applying the 
concept 
logically 

Provide 
examples or 
examples of 
cons (not 
examples) 
of the 
concept 
being 
studied 

No   
answer  

There are 
examples 
and not 
examples of 
concepts, 
but are 
wrong 

Be able to 
provide 
examples or 
counter 
examples 
correctly and 
completely 

  

Presenting 
concepts in 
various 
forms of 
mathematica
l 
representati
on 

No   
answer 

There are 
presenting 
concepts in 
various 
mathematica
l 
representatio
ns 
but wrong 

There are many 
mistakes in 
presenting 
concepts in 
various forms 
of mathematical 
representation 

There are slight 
errors in 
presenting 
concepts in 
various forms 
of mathematical 
representation 

Be able to 
present 
concepts in 
various forms 
of 
mathematical 
representation
s correctly 
and 
completely 

Link various No   There are There are many There are slight Able to relate 



21 

 

Indicators 
Score 

0 1 2 3 4 
concepts in 
mathematics 
and outside 
mathematics 

answer associating 
various 
concepts in 
mathematics 
and outside 
mathematics
, but it is 
wrong 

mistakes in 
relating various 
concepts in 
mathematics 
and outside 
mathematics 

errors in 
relating various 
concepts in 
mathematics 
and outside 
mathematics 

various 
concepts in 
mathematics 
and outside 
mathematics 
correctly and 
completely 

Mengembangk
an syarat perlu 
dan syarat 
cukup dari 
suatu konsep 

No   
answer 

There are 
developing 
necessary or 
sufficient 
conditions 
of a concept, 
but it is 
wrong 

There are many 
mistakes in 
developing the 
necessary and 
sufficient 
conditions of a 
concept 

There is a slight 
error in 
developing the 
necessary and 
sufficient 
conditions of a 
concept 

Able to 
develop 
necessary and 
sufficient 
terms of a 
concept 
correctly and 
completely 

5. Cooperative Learning Model Type Student Teams Achievement 

Divisions (STAD) In Improving the Ability of Understanding 

Mathematical Concepts 

This type of STAD cooperative learning is one type of cooperative 

learning model using small groups with a heterogeneous number of members 

of each group of 4-5 students. Starting with the presentation of material by the 

teacher, learning in teams, quizzes, and group awards. The teacher presents the 

concept of subject matter to students. The teacher directs students about 

learning activities carried out in groups and asks students to be serious in 

working in their groups. This is the stage of planting concepts in students. In 

the learning process the teacher is assisted by the media, demonstrations, 

statements or real problems that occur in everyday life. So that students will 

find it easier to understand the concept to solve a problem.   

When learning in teams, each team (group) is given a LKPD which 

contains mathematical problems that help students construct knowledge or 
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concepts that have been given by the teacher. Discussion, exchange opinions 

or ideas about certain problems that are able to train and develop students' 

ability to understand mathematical concepts. Students are assisted by a group 

of friends who can already. After learning in teams, one group was asked to 

present the results of the group discussion while the other group listened to and 

responded to the groups that appeared. This is expected to strengthen students' 

conceptual understanding.  

After group learning, students are expected to be able to solve further 

problems in the form of quizzes (tests) on the ability to understand 

mathematical concepts. The quiz questions given must meet the indicators of 

concept understanding. The purpose of this quiz is to monitor students' 

understanding of mathematical concepts. At the end of the lesson there will be 

an award for group achievement according to the predicate. This award is 

given to the group that has the highest score. The group score is calculated 

from the score of each group member divided by the number of group 

members. Because the group score is determined from each score of the group 

members, it will make students help each other in mastering the subject matter 

in order to achieve maximum achievement. With this award, it will motivate 

students to continue to be enthusiastic in understanding mathematics learning 

that is taking place and can develop their ability to understand mathematical 

concepts.  
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B. Relevant Research 

Research Research relevant to this research is research by Anita and 

Borok Sinaga (2015) entitled "efforts to improve students' understanding of 

mathematical concepts by applying the STAD type cooperative learning model 

to students of Trisakti 2 Medan Private Middle School". The result of the 

research is that learning using LKS through the STAD cooperative learning 

model can improve the understanding of the mathematical concepts of 

students class VIII-Aof SMP Trisakti 2 Medan. The difference between the 

research conducted by Anita and Borok Sinaga is the location of the research. 

Anita and Borok Sinaga's research was conducted in class VIII-A of SMP 

Trisakti 2 Medan, while the research place for researchers was in grade IX of 

SMPN 4 Sutera Kab. Pesisir Selatan. 

Another relevant research is research conducted by Rosinda Situmorang 

(2014) entitled "the application of the STAD type of cooperative learning model 

using LKS to improve students' understanding of mathematical concepts in class 

VII SMPN 4 Percut Sei Tuan". The result of Rosida's research is the application 

of the STAD cooperative learning model using LKS provides an increased 

understanding of the mathematics concept of class VII students of SMP Negeri 4 

Percut Sei Tuan. The difference between this research and Rosinda's research is 

the location of the research. Rosinda's research place is in class VII SMP Negeri 4 

Percut Sei Tuan, while the research place is in class IX SMPN 4 Sutera Kab. 

Pesisir Selatan. 
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The following research that is relevant to this research is research conducted 

by Nubaiti, et al. (2017) entitled "efforts to improve students' understanding of 

mathematical concepts through cooperative learning model type  student teams 

achievement division". The result of the research was the ability of grade VII 

students to understand mathematical concepts at SMP Plus Nurul Islam had an 

increase after the STAD type cooperative learning model was applied. The 

difference between this study and research conducted by researchers is the place 

to carry out the research. The place of research conducted by Nurbaiti, et al. Was 

in class VII SMP Plus Nurul Islam, while the place where researchers conducted 

the research were in class IX SMPN 4  Sutera Kab. Pesisir Selatan. 

Another research relevant to this research is research conducted by 

Khoerul Umam and Supiat (2019) entitled "the effect of STAD type 

cooperative learning with the help of websites on the ability of class VIII 

students to understand geometric concepts". The result of the research was that 

the participants' conceptual understanding skills in learning geometry had 

increased significantly. The difference between Khoerul Umam's and Supiat's 

research with the researcher's research lies in the research design. The research 

design of Khoerul Umam and Supiat was a pretest posttest control group 

design while the research design of the researchers was a static group design.   

Another relevant research is the research conducted by Four Marito Marbun 

(2019) entitled "the influence of thetype of cooperative learning model student 

teams achievement division (STAD)on the ability to understand mathematical 

concepts of grade VIII junior high school students". The results of the research are 
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there is the effect of the cooperative learning model type STAD on the ability to 

understand mathematical concepts of students and student responses are very 

positive to the cooperative learning model type STAD. The difference with 

research by researchers is the design and place of the research. The research 

design of Four was pretest posttest control group design and the research location 

was in class VIII SMPN 2 Sorkam, while the research design of the researcher 

was Static Group Design and the research place was in class IX of SMPN 4Sutera 

Kab. Pesisir Selatan. 

International research that is relevant to researchers is Rattanatumma 

(2016), Novianti (2013), Kumar (2016), Majoka (2010), and Ling (2016). 

Rattanatumma (2016) examines "Assesing the Effevtiveness of the Stad Model 

and Problem Based Learning in Mathematics Learning Achievement and 

Problem Solving Ability". The result of the research is that using the STAD 

cooperative learning model can improve the learning outcomes of mathematics 

and students' problem solving abilities. The difference between this study and 

the researcher is the dependent variable. The dependent variable 

Rattanatumma is to improve learning outcomes and students' problem solving 

abilities using the STAD-type cooperative learning model and problem-based 

learning, while the researcher's dependent variable is the ability to understand 

mathematical concepts. Novianti (2013) conducted research on 

"Experimentation Cooperative Learning Student Teams Achievement Divisons 

(STAD) Type Viewed From Learning Motivation". The results of his research, 

STAD learning model can improve students' mathematics learning outcomes 
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compared to conventional learning models. The difference with research 

researchers lies in the research design and the dependent variable. The research 

design of the researcher was  Static Group Design and the dependent variable 

was the ability to understand concepts, while Novianti's research design was 

Two-Way Analysis of Variance Design and the dependent variable was the 

learning outcome.  

Kumar's (2016) research entitled "Effect of Student Teams Achievement 

Division (STAD) Method on Problem Solving Ability in Relation to Critical 

Thinking". The result of the research is that students who learn to use the 

STAD cooperative learning model can improve their problem-solving abilities 

compared to students who learn using traditional learning models and there is a 

relationship between the applied models of critical thinking skills in problem 

solving abilities. The difference between this study and research by researchers 

lies in the dependent variable. Researcher's dependent variable is the ability to 

understand concepts, while Kumar's dependent variable is problem solving 

ability and its relationship with critical thinking skills.  

Majoka's research (2010) entitled "Student Teams Achievement Division 

(STAD) as an Active Learning Strategy: Empirical Evidence from 

Mathematics Classroom". STAD Majoka research results is effective to make 

learners active learning and able to build a positive paradigm of learners 

towards learning mathematics. The dependent variable of the researcher's 

research is the ability of students to understand concepts, while the Majoka 
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variable (2010) is an attempt to make students active and build a positive 

paradigm of learning mathematics.  

Ling's research (2016) entitled "The Effectiveness of Student Teams 

Achivement Division (STAD) Cooperative Learning on Mathematics 

Achivement Among Schools in Sarikei District, Sarawak". Ling's research 

results are the results of students' mathematics learning using the STAD type 

cooperative learning model compared to conventional learning. The difference 

between Ling's research and research by researchers is the research design and 

the dependent variable. The research design of the researcher was Static Group 

Design with the dependent variable understanding the mathematical concept 

while Ling's research design was pretest posttest control group design with the 

dependent variable being the learning outcomes of students.  

C. Conceptual Framework  

Based on the background of the problems and theoretical studies that have 

been mentioned, it can be concluded that in order to improve students' ability 

to understand mathematical concepts, teachers must strive to create learning 

conditions that can involve students actively. For this reason, a teacher must be 

able to choose a learning method that is in accordance with the conditions of 

his students. The way that can be done is through cooperative learning type 

STAD. 

This type of STAD cooperative learning is one type of cooperative 

learning model using small groups with a heterogeneous number of each group 

of 4-5 students. Starting with the presentation of material by the teacher, 
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learning in teams, quizzes, and group awards. The teacher presents the concept 

of subject matter to students. In the learning process the teacher is assisted by 

the media, demonstrations, statements or real problems that occur in everyday 

life. So that students will find it easier to understand the concept to solve a 

problem.   

When learning in teams, each team (group) is given a LKPD which 

contains mathematical problems that help students construct knowledge or 

concepts that have been given by the teacher. Discussion, exchange opinions 

or ideas about certain problems that are able to train and develop students' 

ability to understand mathematical concepts. After group learning, students are 

expected to be able to solve the next problem in the form of a quiz (test) of the 

ability to understand mathematical concepts. At the end of the lesson there will 

be an award for group achievement according to the predicate. With this award 

will motivate students to continue to be enthusiastic in understanding 

mathematics learning that is taking place and be able to develop the ability to 

understand mathematical concepts 

D. Hypothesis   

The hypothesis of this study is the ability to understand the concept of 

students who learn with cooperative learning model type STAD is better than 

the ability to understand the concept of students who learn with the direct 

learning model at IX SMP Negeri 4 Sutera Kab. Pesisir Selatan 
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CHAPTER III 

RESEARCH METHOD 

 

A. Type of Research 

Based on the problems that have been stated, the type of research used is 

quasy experimental research. Quasi-experimental research is used to reveal 

whether or not the ability to understand mathematical concepts of students who 

learn with the STAD-type cooperative learning model has increased or not with 

students who learn using a direct learning model.    

The research design used was a static group design. This design used 

two random groups, namely one experimental group and one control group. The 

research design can be seen in Table 6 below. 

Table 6.Research Design Static Group Design 

Group Treatment Test 

Experiment X O 

Control - O 

       Source: Seniati (2011:125) 

Notes : 

X  : Learning to use the cooperative model STAD 
O : Test the ability of understanding mathematical concepts 
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B. Population and Sample 

1. Population 

The population in this study were students of class IX SMP Negeri 4 

Sutera Kab. Pesisir Selatan registered in the 2018/2019 academic year. The 

population can be seen in table 7 below 

 

Table 7. Number of students in class IX SMP Negeri 4 Sutera Kab. Pesisir 

Selatan Academic Year 2018/2019 

No Class  Number of   
Students 

1 IX 1 32 
2 IX 2 32 
3 IX 3 32 
4 IX 4 32 
5 IX 5 32 
6 IX 6 31 

Total 191 

Source : Tata Usaha SMPN 4 Sutera 

2. Sample 

Samples in This research consists of an experimental class and a control 

class. The sample chosen must be a representative sample, that is, it can describe 

the overall characteristics of the population under study. In order to obtain a 

representative sample, first an average academic ability test was conducted. The 

academic ability that is used as a benchmark is the value of the final assessment 

results of even semester class VIII SMPN 4 Sutera in mathematics for the 

2018/2019 academic year. Data can be seen in appendix 1 on page 86.  

Determination of sample class is carried out by the following steps.\ 
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a. Performing the Average Similarity Test The average 

The average similarity test aims to see whether the population has an average 

similarity or not. This test is performed using one-way analysis of variance 

(ANOVA) test. According to Usman (1995: 157), "before Anava is used, 

the requirements that must be met are: the data for each group is normally 

distributed and all groups must be homogeneous". The steps for the anava 

test are as follows: 

1) Performing the normality test  

 The normality test aims to determine whether the data is normally 

distributed or not. The test used to see the normality of this data is the 

Anderson Darling test. The hypothesis in this test is as follows: 

H0: The population is normally distributed.  
H1: population is not normally distributed 

The steps taken to test for normality according to Romeau (2003: 

2) are as follows: 

a) Sort data from lowest to highest 

b) Find standard deviation with the following formula 

s  = 
1

)(
1

2






n

xx
n

i
i

             

   Notes: 
   s  : standard deviation 

   xi : the value of student i 

   x : average value 

   n : number of students 

     To determine the average the following formula is used 
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x  = 


n

i
ix

n 1

1
 

   Notes: 

   x   : average value 
    n  : number of students  
    xi  : the value of student i  

c) Data (x1, x2, x3... xn) are made into standard numbers (z1, z2, z3... zn) 

zi  = 
s

xxi )( 
 

   ( x and are the sample mean and standard deviation, respectively) 

d) Find F(zi) by looking at the table z 

e) Find ln(F(zi)) 

f) Find i F(z(n+1-i)) or it can also be obtained by ordering the value of 

F(zi) from highest to lowest.. 

g) Find ln (1- F(z(n+1-i)) 

h) Calculating value 
n

i21
 ; n = lots of data 

i) Then calculate the value   

nZFZF
n

i
AD ini

n

i




 

 ])}[1ln(])[{ln(

21
)1(0)(0

1

 

                Notes: 

AD    : Anderson Darling 
F   : Cumulative distribution function of a special distribution 
n    :  lots of data 
zi    : the standard number i 

j) Calculating the Critical Value (CV) 
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CV= 

2

25,275,0
1

752,0

nn


 ;  

Notes: 

CV : critical value 
n    : lots of data 

The next step is to compare AD with CV to find out whether H0 is  

accepted or rejected, with the criteria for a normally distributed population 

if AD < CV or accept H0. If on the contrary, the population is not normally 

distributed or reject H0 ika sebaliknya maka populasi tidak berdistribusi 

normal atau tolak H0.  

This test can also be done using Minitab software, from the results 

obtained, the P-value interpretation is carried out with the criteria for a 

normally distributed population if the P-value> real level (α) with α = 0.05 

or H0 is accepted. Reject H0 if the P-value <real level (α). The results of 

calculating the P-value of each population class can be seen in table 8 

below. 

Table 8. Results of the  calculationP-value On Normality Test 

Population Class 

Class IX 1 IX 2 IX 3 IX 4 IX 5 IX 6 
P-value  0,137 0,193 0,289 0,061 0,101 0,408 

Based on table 8, it can be seen that all population classes have P-

values more than the real level α = 0.05. This shows that all population 
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classes are normally distributed. The results of the population class 

normality test can be seen in appendix 2 on page 87. 

2) Conducting a homogeneity of variance 

The homogeneity test aims to determine whether the variance of the 

population data to be analyzed is homogeneous or not. Homogeneity test 

was carried out by using thetest Bartlett. The hypothesis in this homogeneity 

test is:: 

H0: 	
� =  	�� = ⋯ =  	��   (where k is the number of populations) 
H1: At least one variance is not the same. 

The homogeneity test of variance was carried out with the help of 

Minitab software and obtained a P-value of 0.527. This shows that the P-

value is more than the real level α. So, it can be said that the population has 

a homogeneous variance. The results of the variance homogeneity test can 

be seen in appendix 3 on page 90. 

If the data is normally distributed and has homogeneous variance, then the 

average similarity test is carried out using parametric statistics, namely the one-

way ANOVA test. The hypothesis in this test is as follows: 

                           ��: �
 =  �� = ⋯ = ��.       �
: �� ≠ �� , ����� � ≠ �; �, � = 1,2, … ,6 

 
 According to Sudjana (2002: 302-305), the one-way ANOVA test steps 

are as follows: 

a) Creating an observation table of the data. 
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The observed sample data from the population is made in a table such as 

Table 9 below 

 

Table 9.Sample data from k Fruit of Population 

 Population to - 

1 2 3 ... K 

result data  

Observation 

 

"

 "�
 "#
 ... "�
 "
� "�� "#� ... "�� 
... ... ... ... ... "
$% "�$&  "#$'  ... "�$( 

Total )
 )� )# ... )� 
Average "*
 "*� "*# ... "*� 

  Source: Sudjana (2002: 303) 
 

b) Calculating the number of squares 

+, = -∑ )�/�
∑ ��  

0, = 12 )����3 − +, 

∑ "� = sum of squares (JK) of all observed values  

5, = 2 "� − +, − 0, 

c) Creating a one-way analysis of variance table as in Table 10. 

Table 10. One-way Analysis of Variance 

Source of Variance 67 89 9: ; 

Average 1 +, + = +,1  

Between groups � − 1 0, 0 = 0,� − 1 
05 

In group 2-�� − 1/ 5, 5 = 5,∑-�� − 1/ 

Total 2 �� 2 "� 

Source: Sudjana (2002: 305) 



38 
 

 

d) Calculating the price of F using the formula: 

< =
0,-� − 1/5,∑-�� − 1/

 

 
e) Interpret the analysis results 

The test criterion is to reject �� if  < > <-
>?/-@%,@&/ from the < distribution list 

where  A
 = � − 1, and A� = ∑-�� − 1/. 

 The calculation of the average similarity test is done with the help of 

Minitab software. From the test results obtained P-value of 0.116. This 

means that the P-value is more than the real level α. So, it can be concluded 

that the populations have a common mean. The results of the average 

similarity test can be seen in appendix 4 on page 91. 

b. Determining the sample 

 Based on the results of the population average similarity test that has been 

carried out, the results show that the population has the same average so 

that the sample class selection is carried out randomly (random sampling). 

The drawing is done by drawing six pieces of paper which represent the 

six populations. The first roll of paper taken is used as the experimental 

class and the second roll of paper is taken representing the control class. 

The results obtained by class IX 1 as the experimental class and IX 2 as 

the control class.   

C. Variables and Research Data 

1. Variables 
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The variables in this study are: 

a. The independent variable is the STAD cooperative learning model for 

the experimental class and direct learning for the control class.  

b. The dependent variable is the ability of students to understand 

mathematical 

2. Data 

The types of data in this study are: 

a.  Primary data, namely data taken from the sample through the final test of 

the ability to understand mathematical concepts from the experimental 

class and the control class.   

b.  Secondary data, namely data on the results of the final assessment for the 

2018/2019 academic year for mathematics subject matter and data on the 

number of students in grade IX SMP Negeri 4 Sutera Kab. Pesisir Selatan. 

D. Research Procedures 

The research procedures carried out in this study are:: 

1. Research Preparation Stage 

At the preparatory stage the researcher prepares everything related to 

research, among others: 

a. Establish a research venue and schedule. The place of research is SMP 

Negeri 4 Sutera Kab. Pesisir Selatan t. The research schedule was 

conducted from 15 July to 10 August 2019. A more complete research 

schedule can be seen in Appendix 5 on page 92.  
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b. Manage research permits. Research permits from the faculty are given to the 

District Education Office. Pesisir Selatan, then to SMPN 4 Sutera.   

c. Determine the subject matter that is used as research. The subject at the time 

of the study were exponents and root forms.  

d. Specifies the sample class.  

e. Prepare learning tools, namely the Learning Implementation Plan (RPP) 

which can be seen in Attachment 6 on page 93 and Student Worksheets 

(LKPD) in Attachment 7 on page 134.  

f. Forming heterogeneous study groups based on the academic abilities of 

students. The academic ability of students is seen from the results of the 

Final Even Semester Assessment for Class VIII SMPN 4 Sutera for the 

2018/2019 academic year. Group formation can be seen in appendix 9 on 

page 175.  

g. Perform device validation to find out whether this device is valid and suitable 

for use. The research instrument was validated by two lecturers from the 

Department of Mathematics, Padang State University, namely Dr. Armiati, 

M.Pd and Dr. Irwan, M.Si. Mrs. Armiati's recommendation for RPP is that 

competency achievement indicators must contain several learning 

objectives. Meanwhile, LKPD needs to be improved to help students 

construct mathematical concepts. The recommendation from Mr. Irwan for 

RPP is that RPP must be prepared based on each KD studied and 

suggestions for LKPD are that practice questions in LKPD need to be 
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added. The learning device validation sheet can be seen in Appendix 8 on 

page 168.  

h. Arrange a grid of concept comprehension test questions.  

i. Compile concept comprehension test questions, in the form of essay 

questions.  

j. Compile answers and scoring rubrics for the test of the ability to understand 

mathematical concepts.  

k. Validating the test questions for the ability to understand mathematical 

concepts to find out whether the test questions are valid and suitable for use. 

This question was validated by the mathematics lecturer of FMIPA UNP 

and the teacher who taught in the class. 

2. Implementation Stage 

a. Implementation of learning 

The implementation of learning in the experimental class uses the STAD 

cooperative learning model, while the control class uses conventional 

learning. The learning steps can be seen in table 11 below :  

Table 11. Learning Steps in the Sample Class 

Class Classroom Experiment Class Control Class 

A.  Preliminary Activities 

1. The teacher opens the lesson 
and invites students to pray.  

2. The teacher checks the 
attendance of students. 

Phase 1. Conveying Goals and 

Motivating Students 

  3.The teacher explains the 
learning model to 
be implemented, namely the 
model   type cooperative 
learning    STAD 

A. Preliminary activities  

1. The teacher opens the lesson and 
invites students to pray 

2. The teacher checks the attendance 
of students. 

3. The teacher conveys the learning 
objectives. 

i. Core Activities 

4. Students understand the 
explanation of the material 
presented by the 
teacher.(observing)  
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Class Classroom Experiment Class Control Class 

 
4. The teacher conveys the 

learning objectives and 
provides   with perceptions 
and motivation   the students. 
(Observing) 

 
 
 
 
 

B.  Core Activities   
Phase 2. Teacher Presenting   
Information  
Step 1. Presentation from Teacher  

 

5. Teacher explains material 
to be studied.(observing) 
Phase 3. The teacher 

organizes  study groups  

6. The Students into teacher 
groups the students into a 
group  discussion 
consisting of 4-5  
heterogeneous people. 

7. The teacher distributes the 
LKPD and asks students 
to  discuss it. (collect  

information, try)  

 
Phase 4. Teacher Guides 

group work and study  

Step 2. Learning team 

(group)  

8. Students are directed to 
read and study  material 
and encourage  students to 
ask  questions.(ask) 

9. Students are directed to 
exchange ideas and  in 
solving 
the  problems  given.(collec

ting  information, 

reasoning)  
 

5. Students understand the examples 
the teacher gives on the 
blackboard.(observing) 

6. The teacher provides 
opportunities for students to ask 
questions about the explanations 
and examples provided by the 
teacher. (collect information, ask 

questions) 
 

7. Students are given the opportunity 
to copy the material explanation 
and examples on the board.  

8. Students are guided to do 
the  exercises.(try)  

9. The teacher asks students to 
collect exercises that students do.  

10. The teacher asks one of the  
students to present 
the  answer.(Communicate)  

C. Closing activities  
11. The teacher and students 

conclude the material learned that 
day.(communicating)  

12. The teacher gives assignments to 
students and informs the material to 
be studied at the next meeting. 
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Class Classroom Experiment Class Control Class 

10. The teacher observes 
and oversees the course of 
the discussion  group and 
directs   students that each  
group member must   work 
together in managing the  
information collected  so 
that the material being 
studied  can understood by 
each  group member. 

 
11. Each group member is 

asked to review   the group 
work results. 

 
12. The teacher determines 

the group  which will 
present  the group work. 
(communicating) 

 
13. The teacher provides 

opportunities for other 
students to  respond to 
presentations group and ask 
questions that are  less 
understood. (ask 

questions) 
 

14. The teacher 
emphasizes  important 
concepts and ensures that 
all  group members 
understand the material 
being studied. 

 
15.  Teacher gives questions 

to all groups. 
Phase 5. Evaluation (Quiz)  
Step 3. Quiz  
16.  The teacher gives quizzes 

to students to 
measure  communication 
skills  students' 
mathematical against 
the  material 



44 
 

 

Class Classroom Experiment Class Control Class 

being  studied.(try) 
Step 4. Team Recognition 

(Group)  
Calculation of individual progress 

points 
17.  The teacher checks the answers of 

students and calculates each 
student's progress points from the 
initial score obtained by students. 

Team Score 

18. The points of progress of each 
individual who is a member of the 
group are added together then 
divided by the number of members 
in the group to obtain a team score. 

Phase 6. Teacher Gives   
Award  
Step 5. Gives   
Team Achievement Award  

19. The teacher rewards the 
success in  group'sthe form 
of adding  value. 
 

C. Closing Activities 

20. The teacher invites students 
to conclude the material  
learned that day. 
(communicating) 

21. The teacher gives 
assignments so that 
students better understand 
the material being studied 
and  deliver the material 
to  be studied next. 

 

b. Developing research instruments 

  The research instrument in the form of a grid of mathematical concept 

understanding test questions which can be seen in Appendix 17 page 202, 

essay-shaped math concept understanding test questions can be seen in 
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Appendix 18 page 204. The answer keys to questions can be seen in 

Appendix 19 on page 205. Validated research instruments by two 

Mathematics lecturers at the State University of Padang. The research 

instrument is equipped with a validation sheet which can be seen in 

appendix 20 on page 208. 

 

c. Carry out a trial test 

  Test trials are conducted with the aim that the test questions being tested 

are of good quality. The test trials were conducted at SMPN 7 Sutera. As 

for what is considered in the selection of schools to test this test,  

  namely: 

1) Strategic geographical location, namely the school that is used as a trial 

is not too far from SMPN 4 Sutera. 

2) Using the same curriculum, namely the 2013 curriculum. 

3) Having the same accreditation, namely B accreditation 

4) Having the same average mathematics ability, namely the average 

score of Semesrter II mathematics examination at SMPN 4 Sutera is 

29.19 no much different from the average score for the second 

semester of SMPN 7 Sutera's math exam, which is 30.06, can be seen 

in appendix 16 on page 201. 

3. Stage of completion 

  The stages of completion carried out in this study are: 
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a. Give the final test to both the experimental class and the control 

class to find out the difference in the ability to understand 

mathematical concepts after the subject has been studied, namely 

on August 8, 2019 in the experimental class and August 10, 2019 

in the control class. 

b. Process data from the experimental class and control class. The test 

results of the two sample classes can be seen in Appendix 27 and 28, 

namely page 224 and page 225. 

c. Draw conclusions from the results obtained in accordance with the 

analysis used. 

E. Instruments Research 

The instrument used in this study was a quiz at the end of each meeting 

and a test of students' ability to understand mathematical concepts. 

1. Quiz 

Quizzes are given at the end of each meeting for approximately 10 minutes. 

Quizzes are used to see the development of students' mathematical conceptual 

understanding during learning with the STAD type cooperative learning model. 

Quiz questions in the form of essays which contain indicators of understanding 

mathematical concepts. To get a good quiz question, take the following steps. 

a. Create a grid for quiz questions. 

b. Arrange the quiz questions according to the grid along with the answer keys. 

c. Validating quiz questions. The quiz questions were validated by two 

Mathematics lecturers at the State University of Padang.  
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2. Final test  

To obtain a good test the following steps are taken: 

a. Analyzing Basic Competence (KD) 

b. Studying and understanding the material 

c. Create a grid of questions based on indicators of understanding 

mathematical concepts. grid questions can be seen in Appendix 17 page 

202.  

d. Arrange questions according to the test question grid along with the 

answer key. The test questions can be seen in appendix 18 on page 204 

and the answer keys can be seen in appendix 19 on page 205. 

e. Validating the final test questions to two Mathematics lecturers at Padang 

State University and one of the mathematics teachers at SMPN 4 Sutera. 

During the validation of test questions, a validation sheet is given to the 

validator which can be seen in attachment 20 on page 208.  

f. Conducting test trials  

 The test questions were conducted at SMPN 7 Sutera on August 1, 2019. 

Distribution of test results can be seen in Appendix 21 page 211. 

g. Analyzing test items. 

This analysis is carried out to identify the questions that are used, repaired 

or replaced. To determine the quality of the test, it is necessary to pay attention to 

the following matters: 

a) Determining the Distinguishing Power of the Problem 
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The distinguishing power of the questions is determined by calculating the 

distinguishing index of the questions. The steps to calculate the differentiating 

index for the questions are as follows. 

(1) Sorts data from the highest value to the lowest value. 

(2) Taking 27% of the number of students belonging to the high group and 27% of 

the number of students belonging to the low group.. 

�B = �C = � = 27% × G 

(3) Calculate the degree of freedom -HI/ with the formula: 

HI = -�B − 1/ + -�C − 1/ 

(4) the differentiating index of the questions using the formula stated by 

Prawironegoro (1985: 11) as follows:  

KL = MB − MC
N∑ OB� + ∑ OC��-� − 1/

 

Notes :   KL      = differentiating index for question  MB    = average high group score MC    = the average score of the low group ∑ OB� = the number of squares of the deviation of the high group scores  ∑ OC� = the number of squares of the deviation of the low group scores  
n      = 27 % x N 
N     = the number of test participants 

 
The problem has significant (significant) distinguishing power if the 

counting Ip ≥ Ip table (Ip table = 2.12) at degrees of freedom (df) = 16.The 

calculation can be seen in attachment 23 on page 213. 

b) Calculating the Problem Difficulty Index The difficulty 
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The difficulty index is used to see whether the sval is classified as easy, 

medium or difficult. To determine the difficulty index -K�/, the formula stated by 

Prawironegoro (1985: 14) can be used as follows: 

K� = 5B + 5C2P� × 100% 

Notes : K� = difficulty index 5B = number of high group scores 5C = number of low group scores  
m = score for each question if true 
n  = 27% x N 
N  = Lots of test takers 
 
with the following criteria :  

(1) Difficult questions, if K� < 27% 
(2) Medium questions, if 27% ≤ K� ≤ 73% 
(3) Easy questions, if K� > 73% 

The calculation of the difficulty index test questions can be seen in appendix 

24 on page 217. 

c) Determining the Criteria for Acceptance of Questions 

Based on the results of the analysis, the questions are classified into groups 

that can be used, corrected, or replaced. Classification of questions is based on 

certain criteria. According to Prawironegoro (1985: 16), the grouping is as 

follows. 

1) Problem is still used if KL significant and 0% < K� < 100% 

2) Problem is corrected if: 

(a) KL significant and K� = 0% or K� = 100% 

(b) KL not significant and 0% < K� < 100% 

 
3) The problem is replaced if KL not significant andK� = 0% or K� = 100% 
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Result the test analysis questions are presented in table 12 below.  
 
Table 12. Classification matter of trial 

Number 

of 

questions 

differentiator Index difficulty index Classification 

Ip Criteria Ik Criteria 

1 3,29 Significant 72,22% medium used 

2 4,01 Significant 72,22% medium used 

3 5,01 Significant 70,83% medium used 

4 4,71 Significant 68,06% medium used 

5 5,99 Significant 66,67% medium used 

6 7,89 Significant 52,79% medium used 

7 6,32 Significant 54,17% medium used 

Based on table 12, it can be seen that all the questions have significant 

distinguishing power (IP) and the difficulty level (Ik) is more than 0 and less 

than 100 so that all questions are used. 

d) Calculating Test Reliability 

 The reliability of the test is determined by the reliability coefficient. To 

determine the reliability coefficient of the essay test questions, the Alpha formula 

can be used as stated by Arikunto (2013: 122-123), as follows: 

R

 = S $$>
T S1 − ∑ UV&UW& T where 	�� =  ∑ XV&>-∑ YV/&
Z[  

Notes: R

   = The reliability sought ∑ 	�� = item total score variance of each item 	��   = total variance 
n   = number of questions 
N    = Lots of test takers ∑ O   = total score of each item ∑ O�� = The number squares of the score for each item 

 
Kriteria reliabilitas adalah sebagai berikut: 

a) 0,80 < R

 ≤ 1,00 : Very high. 
b) 0,60 < R

 ≤ 0,80 : high. 
c) 0,40 < R

 ≤ 0,60 : sufficient. 
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d) 0,20 < R

 ≤ 0,40 : low. 
e) 0,00 ≤ R

 ≤ 0,20 : very low. 

The calculation of the reliability of the test questions on the test results 

obtained R

 = 0,87. The test questions have a very high reliability which 

indicates that the test questions are quite reliable. The results of reliability 

calculations can be seen in Appendix 26 on page 221. 

 

B. Data Analysis Techniques 

The research data is the result of students' mathematics concept 

understanding test results in the experimental class and the control class. The 

results of students' concept understanding tests can be seen in appendix 27 and 

appendix 28 on pages 224 and 225. Data analysis techniques were used to test the 

hypotheses proposed in the study. The hypothesis test used is the t test, with 

several conditions that must be met, namely data that is normally distributed and 

has homogeneous variance (Usman, 2011: 140). Therefore, before testing the 

hypothesis, the normality and homogeneity of variance should be tested first. All 

data processing using Minitab software. 

1. Normality 

The test to be used is the Anderson-Darling test. This test aims to 

determine whether the two sample data are normally distributed or not. With the 

statistical hypothesis: 

H0: the final test data is normally distributed. 
H1: the final test data is not normally distributed. 
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From the results obtained, the P-value interpretation was carried out with 

the criteria for the final test data to be normally distributed if the P-value> real 

level (^) = 0,05 or accept H0. Otherwise, the final test data are not normally 

distributed or accept H1.Berdasarkan hasil uji normalitas kelas eksperimen 

diperoleh P-value yaitu 0,082.  

This shows that the data in the experimental class are normally distributed. 

While the results of the control class normality test obtained a P-value of 0.408. 

This shows that the control class data is normally distributed. Calculation of 

normality test results can be seen in appendix 29 on page 226. 

2. Variance homogeneity test  

The test that will be used is the F test. This test aims to determine whether 

the two final sample test data have a homogeneous variance or not. With the 

statistical hypothesis:         

H0 : 	
� = 	�� 
H1: 	
� ≠ 	�� 

Notes: 

 	
� : the variance of the test results data on the ability to understand 
mathematical concepts in the experimental class 

 	�� : the variance of the test results of the control class' ability to understand 
mathematical concepts 

According to Walpole (1992: 313-315) the homogeneity test is carried out 

by the F test calculated by the formula: 

a. Finding the variance of each data using the formula: 
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S� = � ∑ I�O�� − -∑ I�O�/�
�-� − 1/  

b. Then the F price is calculated with the formula: 

< = `
�`�� 

Notes: 

`
� : Variance of experimental class `�� : Variance of control class 

c. If the F price has been obtained, then Fbcdef-Fb/d is compared with the 

Ffghij-Ff/. If Fb < Ff then the two data groups have homogeneous variance, 

and vice versa. 

Based on the results of the homogeneity test of sample class variance, the P-

value was namely 0.487. This shows that the data has a homogeneous variance 

because the P-value is > 0.05. The calculation of the sample class variance 

homogeneity test can be seen in appendix 30 on page 227. 

3. Hypothesis 

This test aims to determine whether the students 'ability to understand 

mathematical concepts in the experimental class is better than the students' 

conceptual understanding in the control class. The sample is normally distributed 

and has homogeneous variance so that the hypothesis test is carried out using the t 

test. The hypothesis, namely: 

H0: µ1 = µ2   
H1: µ1>µ2   

Notes :  
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µ1 = Average final test score of students' ability to understand 
mathematical concepts with STAD type learning model 

µ2 = Average test scores students' ability to understand 
mathematical concepts using direct learning 

          The formula to be used is the t-test formula proposed by Sudjana (2002: 238-

241), namely: 

� =  X%********>X&********
kl %m%n %m&

  with    `� =  -$%>
/k%&n -$&>
/k&&$%n$&>�  

Notes: 

O
***  : Average value of the experimental clas O�***  : Average value of the control class �
 :  Number of students in the experimental class �� :  Number of students Control class `
 :  Standard deviation of experimental class `� : Standard deviation of control class 
s   : Combined standard deviation 
 
Testing criteria: accept H0 if � < �
>? and reject H0 if t have other values, 

where �
>? is obtained from the t distribution list with degrees of freedom (dk) = 

(n1 + n2 – 2) with odds (1-α). The results of hypothesis testing can be seen in 

appendix 31 on page 228. 

 . Based on the analysis of the results of hypothesis testing, the P-value is 

obtained, namely 0.021, less than the real level ^ = 0,05. This means that reject 

�� or the ability to understand mathematical concepts of students whose learning 

uses the STAD type learning model is better than the ability to understand 

mathematical concepts of students who learn using direct learning models.
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CHAPTER IV  

RESEARCH RESULTS AND DISCUSSION 

A. Research Results 

1. Description of data 

a. Quiz 

. The development of students' ability to understand mathematical 

concepts during the STAD type cooperative learning model can be seen from the 

quiz scores at each meeting. The quiz contains indicators of understanding 

mathematical concepts which are carried out for seven meetings. The average quiz 

score of students can be seen in table 13 below. 

Table 13. Average Student Quiz Value for EachMeeting 
Quiz to -  Average 

I 57,66 
II 62,5 
III 57,9 
IV 68,8 
V 72,3 
VI 72,4 
VII 74,2 
Total 465,76 

Average 66,54 

 

 Based on table 13, it can be seen that in seven quizzes, the average quiz 

score of students has increased, except for quiz III which has decreased. Quiz 

score data can be seen in appendix 14 on page 186. Quizzes are held at the end of 

each meeting for 10 minutes. The development of students' understanding of 

mathematical concepts can also be seen from the percentage of achievement 

indicators of students' understanding of mathematical concepts in each quiz which 

can be seen in Table 14 below: 
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Table 14. Percentage of Achievement Indicators of Students' Mathematical 

Concept Understanding in Each Quiz 

Indicator Scale Quiz to - 

I II III IV V VI VII 

1 2 81,25 62,50 - 78,13 - - - 

1 18,75 37,50 - 21,88 - - - 

0 0,00 0,0 - 0,00 - - - 

2 4 - - 62,50 - 81,25 - - 

3 - - 12,5 - 12,5 - - 

2 - - 3,13 - 3,13 - - 

1 - - 21,88 - 0,00 - - 

0 - - 0,00 - 3,13 - - 

3 4 31,25 - - - 37,50 - - 

3 3,13 - - - 43,75 - - 

2 50,00 - - - 15,63 - - 

1 15,63 - - - 3,13 - - 

0 0,00 - - - 0,00 - - 

4 4 - - 15,63 - - 9,38 21,88 

3 - - 6,25 - - 59,38 62,5 

2 - - 59,38 - - 31,25 6,25 

1 - - 18,75 - - 0,00 0,00 

0 - - 0,00 - - 0,00 9,38 

6 4 - 28,13 - - 50,00 - - 

3 - 9,38 - - 6,25 - - 

2 - 37,5 - - 31,25 - - 

1 - 0,00 - - 12,50 - - 

0 - 25,00 - - 0,00 - - 

7 4 - - - 31,25 - 37,5 34,38 

3 - - - 15,63 - 43,75 25,00 

2 - - - 34,38 - 15,63 6,25 

1 - - - 9,38 - 3,13 34,38 

0 - - - 9,38 - 0,00 0,00 

8 4 - 18,75 - - - - - 

3 - 21,88 - - - - - 

2 - 28,13 - - - - - 

1 - 31,25 - - - - - 

0 - 0,00 - - - - - 

 

Based on Table 14, indicator 8 was only tested once on the quiz, the 

progress seen in the exercises in LKPD 7 with the percentage of students who get 

a score of 4 of 40.63, score 3 of 46.88, score 2 of 0.00, score 1 of 12.5 and zero 

score of 0.00. When compared with the percentage of each quiz score IV on 

indicator 8, it has increased, especially at score 3 and score 4. It can be concluded 
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that in general the achievement of students' mathematical concept understanding 

indicators on each quiz is quite good. This is because in general the percentage of 

students 'answers on a scale of 4 and 3 is more than the percentage of students' 

answers on other scales. In Quiz I, indicators were tested restating the concepts 

that have been studied regarding the meaning of exponents, bases and exponents 

in exponents and indicators identifying the properties of the addition operation on 

exponents. Quiz I was used as the initial score which became the benchmark for 

determining the development of students' scores in the group.  

In quiz II, indicators are tested to restate concepts, present concepts in 

various forms of mathematical representation and indicators develop necessary 

and / or sufficient conditions for the rank of exponents. Quiz II score is used as 

the initial score for quiz III. In quiz III, the indicator of classifying objects is 

tested based on whether or not the requirements that form the character of 

exponential numbers are met in multiplying numbers and applying the concept 

logically about expeditions to number multiplication. The score for quiz III is 

used as the initial score for quiz IV.  

In quiz IV, indicators were tested restating concepts and indicators linking 

various concepts in mathematics and outside mathematics. Quiz IV scores are 

used as the initial score for quiz V. In quiz V, indicators are tested for classifying 

objects based on whether the requirements that make up the concept are met or 

not, the indicator identifies the properties of the operation of the concept 

concerning the power of exponents to negative powers of exponents and 

indicators linking various inner and outer concepts math on fraction powers and 
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converting them to the radical form. The score for quiz V is used as the initial 

score for quiz VI.  

In quiz VI, indicators are tested to apply the concept logically to the 

addition and subtraction of roots and indicators linking various concepts in 

mathematics and outside mathematics. Quiz VI score is used as the initial score 

for quiz VII. In quiz VII, indicators were tested applying the concept logically to 

rationalizing the denominator of a fraction in the form of roots and indicators 

linking various concepts in mathematics and outside mathematics in solving 

problems related to the root form. 

b. The Final Test  

The final test of understanding mathematical concepts of students was 

followed by 32 students in the experimental class and 32 students in the control 

class. The results of the final test of understanding the concept of mathematics for 

the experimental class can be seen in appendix 27 on page 224 and for the control 

class in appendix 28 on page 225. The results of the final test of understanding the 

concept can be seen in table 15 below. 

Table 15. Results of Final Test Analysis Concept Training Mathematics 

Class N opq�k op�$ o* S 
Eksperiment 32 25 11 20,19 3,763 
Control  32 26 11 18,09 4,268 

From table 15, it can be seen that the average score of the experimental class 

is 20.19 higher than the average score of the control class which is 18.09. This 

shows that the ability to understand mathematical concepts in the experimental 

class is better than the conceptual understanding of the control class. 
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2. Data analysis 

a. Quiz  

The development of students' understanding of mathematical concepts at 

each meeting in the experimental class can be seen based on the average quiz 

score at each meeting. Based on table 13 the average score of the experimental 

class understanding of the mathematical concept quiz has increased and 

decreased. The increase in the average quiz score occurred in quizzes I, III, IV, V, 

VI, and VII. Meanwhile, the decrease in the average quiz score occurred in quiz 

III. The calculation of the quiz score for each group can be seen in appendix 15 on 

page 189.  

In the first quiz, the average quiz score was 57.66. There are still many 

students who are confused in determining bases and exponents. the value of the 

quiz I was used as the initial score to observe the increase in students' scores using 

the STAD type cooperative learning model. 

In quiz II there was an increase in the average score of the quiz. The 

average score for the second quiz was 62.5. Quiz II scores were processed and 

groups 1 and 6 obtained the title of super team with the same group average points 

of 22.5. The groups that received the predicate for the excellent team were groups 

2 and 5 with the same group average of 20 points. The groups with the good team 

predicate were groups 4, 7, and 8 with an average of 15, 7.5, and 15 points. 

averaged 5 points so there is no ranking for this group. Groups 1 and 6 are at the 

top of this quiz and are awarded with applause.  
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In quiz III the average score has decreased. The average score of quiz III 

is 57.9. The score of quiz III was processed and the group with the predicate of 

very good team was group 7 with an average of 17.5 points. The groups with the 

good team predicate were groups 1, 3, 4, 5, 6 and 8 with averages of 15, 7.5, 7.5, 

15, 12.5, and 15 points. Group 2 received an average of zero so that there was no 

predicate for the group. The leader in this quiz was group 7 with an average of 

17.5 points.  

In the IV quiz, the average score of kis has increased. The average score 

of the IV quiz was 68.8. The groups with the title of super team were groups 2, 5, 

and 7 with an average of 22.5, 22.5, and 27.5 points. groups with good team 

predicate were groups 1, 3, 4, 6, and 8 with an average of 7.5, 15, 15, 15, and 15 

points. The top of quiz IV was group 7 with an average of 27.5 points.  15, dan 

15. Pemuncak kuis IV adlah kelompok 7 dengan rata-rata poin 27.5. 

In the V quiz the average quiz score has increased. The average score for 

the V quiz is 72.3. The group with the title of super team was group 1 and with the 

same average points, namely 22.5. Groups with excellent team predicate are 

groups 3 and 5 with the same average points, namely 20. Groups with good team 

predicate are groups 6 and 8 with the same average points, namely 10. Groups 2 

and 7 have an average of 5 points so they do not there is a rating for the group. 

Quiz V topped groups 1 and 5 with an average of 22.5 points.  

In quiz VI there was an increase in the average score of the quiz. The 

average score for quiz VI was 72.4. In quiz V, the group with the predicate super 

team is group 2 with an average of 27.5 points. The group with the predicate for 
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very good team was group 3, 5 and 7 with the same average points of 17.5. The 

group with the title of good team was group 8 with an average of 12.5 points. 

Groups 1 and 6 have a mean of 5 and 0 points so there is no predicate for that 

group. The leader of quiz VI was group 2 with an average of 27.5 points.  

In quiz VII there was an increase in the average score of the quiz. The 

average score for the VII quiz was 74.2. The groups with the predicate super team 

were groups 1 and 2 with an average of 30 and 22.5 points. Groups with good 

team predicate are groups 3, 4, 5, 6, 7, and 8 with averages of 15, 15, 7.5, 12.5, 

15, and 7.5 points. Standings on the quiz VII is a group 1 with an average points 

30. 

b. Final Test  

The final test analysis aims to test the research hypothesis. To find out 

whether the hypothesis is accepted or rejected, the researchers compared the final 

test resultsunderstanding ofconcepts in of students'mathematicalthe experimental 

class with the control class. Before doing the normality test and the homogeneity 

of the sample class variance test first. 

1) Normality test 

Based on the results of the experimental class normality test, the P-value is 

0.082. This shows that the data in the experimental class are normally distributed. 

While the results of the control class normality test obtained a P-value of 0.408. 

This shows that the control class data is normally distributed. Calculation of the 

results of the normality test can be seen in appendix 29 on page 226. 
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2) The homogeneity test of variance 

Based on the results of the homogeneity test of the sample class variance, the 

P-value is 0.487. This shows that the data has a homogeneous variance because 

the P-value is > 0.05. The calculation of the sample class variance homogeneity 

test can be seen in appendix 30 on page 227. 

3) Hypothesis testing 

Based on the analysis of the results of hypothesis testing, the P-value is which 

is 0.021 less than the real level  ^ = 0,05. This means reject �� or the 

understanding of mathematical concepts of students whose learning uses the 

STAD type learning model is better than the ability to understand mathematical 

concepts of students who learn using the direct learning model. 

The final test data for students 'understanding of mathematical concepts were 

analyzed using a rubric for the assessment of mathematical concept 

understanding with scores of 0, 1, 2, 3 and 4. The percentage of students' 

understanding of mathematical concepts in the sample class can be seen in table 

16 below. 

Table 16. Percentage of Achievement Indicators Mathematics Concept 

Training Students Sample Class 

Indicator Class Percentage of students (%) 

0 1 2 3 4 

1 Eksperiment 0,00 3,13 3,13 9,38 84,38 
Control 0,00 0,00 12,5 40,63 46,88 

2 Eksperiment  0,00 3,13 12,5 15,63 68,75 
Control 0,00 3,13 31,25 25 40,63 

3 Eksperiment 0,00 28,13 9,38 40,63 21,88 
Control 0,00 15,63 25 34,38 25 

4 Eksperiment 0,00 12,5 37,5 3,13 46,88 
Control 0,00 6,25 25 43,75 25 

6 Eksperiment 0,00 3,13 15,63 21,88 59,38 
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Indicator Class Percentage of students (%) 

0 1 2 3 4 

Control 3,13 6,25 37,5 31,25 21,88 
7 Eksperiment 3,13 21,88 46,88 21,88 6,25 

Control 12,5 18,75 40,63 25 3,13 
8 Eksperiment 9,38 18,75 34,38 28,13 9,38 

Control 18,75 12,5 56,25 12,5 0,00 
 

Description:   

Indicator 1: Restates the concept that has been studied  

Indicator 2: Classifies objects based on whether the requirements that form the 

concept are fulfilled  

Indicator 3: Identifies the characteristics of the operation or concept  

Indicator 4: Applying the concept p logically  

Indicator 6: Presents concepts in various forms of mathematical representation 

(tables, graphs, diagrams, drawings, sketches, mathematical models, 

or other means)  

Indicator 7: Linking various concepts in mathematics and outside mathematics 

Indicator 8: Developing necessary requirements and / or a sufficient 

condition for a concept.  

 

Based on table 16, the students' ability to understand mathematical concepts 

in the experimental class is better than the control class. It can be observed from 

the percentage of students in the experimental class who get a score of 4 more 

than the percentage of students in the control class on indicators 1, 2, 4, 6, 7 and 8. 

While in indicator 3 the experimental class gets a score of 4 less than the control 

class.  

The following is the answer to the final test of students' understanding of 

mathematical concepts for each indicator. 

1) Restate the concepts that have been studied 
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Question number 1 

 
In english = 1. Write down the meaning :  
  a. Power  number 
  b. Base 

    c. Eksponent 
On this indicator, the percentage of students in the experimental class who get 

a score of 4 is 84.38% while for the control class who gets a score of 4 is 46.88%. 

One of the answers of the experimental class students with a score of 4 is as 

follows.. 

 
Figure 4. One of the Answers of the Experimental Students Class 

Problem No. 1  

In english = a. Exponents are numbers with repeated multiplication  multiplied by 
   the same number 
          b. Base is the base number in exponents 
          c. Exponent is the power of a number 

Based on Figure 4, it can be said that students have been able to restate a 

concept properly and correctly, especially students who can distinguish between 

bases and exponents. With the completeness of the answers given so that students 

get a score of 4.  
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In this indicator, the percentage of students who get a score of 2 in the control 

class is 12.5% more than the percentage of the experimental class of 3.13%. One 

of the answers of control class students who get a score of 2 is as follows. 

 
1 Figure 5. One of the Answers of the Control Students Class Problem No. 1 

In english = a. Exponents are numbers with repeated multiplication  multiplied by 
   the same number 
          b. Base is is addition and subtraction with the same denominator 
          c. Exponent is multiplication by the same numerator 
 

Based on Figure 5, it can be said that students have not been able to restate the 

concept. It can be seen from the answers of control class students who have not 

been able to distinguish between bases and exponents. Students' answers 

regarding the notion of bases and exponents are not in accordance with the 

concept so that they get a score of 2. Based on the description above, the 

experimental class students are better at restating the concepts that have been 

learned. 

2) Classifying objects based on whether the requirements that make up the 

concept are met Problem no 2 

Question number 2 
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In english :  

Group the exponents with the same base in the following multiplication. 

a. 9s × 3t# × s� × t 
b. 10u × 2v� × 8uw × vw 
c. 2# × 3� × 2� × 3# 

d. S
wTw × 5%x × S
wT%x × 5w 

e. -−s/� × s>� × s# × -−s/># 
In this indicator, the percentage of students who get a score of 4 in the 

experimental class  is 68.75% higher than the percentage of students who get a 

score of 4 in the control class, namely 40.63%. One of the answers of the 

experimental class students who get a score of 4 is as shown in the following 

picture. 
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Figure 6. One of the Answers of the Experimental Students Class 

Problem No. 2  

Based on Figure 6, it can be seen that students are able to classify exponents 

with the same base on the multiplication of exact numbers. It can be said that 

students are able to classify objects based on whether or not the requirements that 

form the concept are fulfilled properly and correctly. With the completeness of the 

answers given by students, students get a score of 4.   

In this indicator, the acquisition of a score of 1 student in the experimental 

class is the same as the acquisition of a score of 1 student in the control class, 

namely 3.13%. While the acquisition of scores of 2 students of the experimental 

class was 12.5% lower than the acquisition of scores of 2 students of the control 

class, namely 31.25%. One of the answers of the control class experimental class 

students who get a score of 1 is as shown below. 
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Figure 7. One of the Answers of Control Class Students Question No. 2 

 Based on Figure 7, it can be seen that students have not been able to 

classify rank numbers based on the same base on multiplying numbers. It can be 

said that students have not been able to classify objects based on whether the 

requirements that form the concept are fulfilled so that students get a score of 

1.Based on the description above, it can be concluded that students in the 

experimental class are better at classifying objects based on whether the 

conditions are met or not. form the concept. 

3) Identify the properties of the operation or concept 

Question number 3 

 

 In english : Simplify the following form: 
yq&z{'|x}'

q~z~|{'  

In this indicator, the percentage of experimental class students who got a 

score of 4 was  21.88% lower than the percentage of control class students who 
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got a score of 4, namely 25%. One of the answers of the experimental class and 

control class students who got a score of 4 is as shown below. 

 
Figure 8. One of the Answers of Students in the Experiment Class Question 

No.3 

Figure 9. One of the Answers of Control Class Students Problem No. 4  
 

Based on figures 8 and 9, it can be seen that students in the experimental and 

control class are able to identify the properties of exposures in exponential 

numbers and the nature of division in exponents. From the completeness of the 

answers given, students obtained a score of 4. It can be said that the experimental 

class and control class students were able to identify the properties of the concept 

operation. 

The percentage of students in the experimental class who obtained scores of 

3, 2, 1, and 0 was 40.63%, 9.38%, 28.63% and 0.00%, while the percentage of 

control class students who obtained scores of 3, 2, 1, and 0 was 34.38% , 25%, 
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15.63% and 0.00%. The percentage of learners who obtain experimental class 

scores of 3 and 1 is higher than the percentage of students who earn a score of 

control class 3 and 1. But persentase class learners eksperimen who obtain a score 

of 2 is lower than the percentage of students who earn a score of control class 2. 

The reason for the low percentage of experimental class students was due to 

meeting 4, learning about the division of numbers from experimental class 

students who were late in entering because they participated in the selection of 

UN members for the August 17 celebration competition in Sutera District. 

4) Apply the concept logically 

Question number 4 

 

In english : Simplify the following radical form:   4√3 − 5√12 + 3√75 

In this indicator, the percentage of students in the experimental class who get 

a score of 4 is 46.88% higher than the percentage of students in the control class 

who get a score of 4, namely 25%. One of the answers of the experimental class 

students who got a score of 4 was as follows. 

Figure 10. One of the Students' Answers in the Experiment Class Problem 

No. 4  
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Based on Figure 10, it can be seen that the experimental class students have 

been able to apply the concept of simplifying the root form and performing 

addition and subtraction operations for the root form. With the completeness of 

the answers given the students obtained a score of 4. It can be said that the 

experimental class students were able to apply the concept logically. The answer 

of one of the control class students who got a score of 1 was as follows. 

 
Figure 11. One of the answers of the control class question No. 4  

In Figure 11, it can be seen that students have not been able to apply the 

concept of simplifying the root form and carrying out the addition and subtraction 

operations of the root form so that students get a score of 1. The percentage of 

students in the experimental class who get a score of 1 is more than the control 

class students. The percentage of students in the experimental class was 12.5%, 

while the percentage of students in the control class was 6.25%. But the 

percentage of students in the experimental class who got a score of 2 was more 

than the percentage of students in the control class. The percentage of students 

who got a score of 2 in the experimental class was 37.5% while in the control 

class it was 25%. Based on the description above, it can be concluded that the 

experimental class students are able to apply the concept logically well 
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5) Presenting various concepts in various forms of mathematical representation 

Question number.5 

 

 In english : 

Television wave frequency 10w� revolutions per second. If the X-ray 
frequency is 10,000 times the television frequency, what is the X-ray 
frequency? 
 

 In this indicator, the percentage of students in the experimental class who 

got a score of 4 was more than the percentage of the control class who got a score 

of 4. The percentage score of 4 students in the experimental class was 59.38% 

while the control class was 21.88%. One of the answers of experimental class 

students who get a score of 4 is as follows. 

 
Figure 12. One of the Students' Answers in the Experiment Class 

Problem No. 5  
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In english :  

For example : television frequency = Ft 

            x-ray frequency      = Fs 

Known : Ft = 1056 ; Fs = 10.000 

Ask = x-ray ? 

Answer : 

x-ray = Ft x Fs 

         = 1056 x 10.000 

     =1056 x 104  =   1060 

So, the magnitude of the x-ray frequency is 1060 

 

Based on Figure 12, it can be seen that the experimental class students are 

able to present story problems in the form of a mathematical model and solve the 

problems given. With the completeness of the answers given by students so that 

they get a score of 4. it can be said that the experimental class students are able to 

present concepts in various forms of mathematical representations. 

The percentage of students in the experimental class who obtained a score of 

0 was less than the control class. The percentage of students in the experimental 

class who got a score of 0 was 0.00% while the control class was 3.13%. At score 

1, the percentage of the experimental class is 3.13% less than the control class is 

6.25%. One of the answers of control class students who get a score of 1 is as 

follows. 
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Figure 13. One of the Answers of Control Class Students Question No. 5 

In english  : 

Known : 1056 per second  

  frequency 10.000 

Ask = x-ray ? 

Answer : 

X = 1056 x 10.000 
     = 100.000.000 

 

Based on Figure 13, it can be seen that students have not been able to present 

various kinds of concepts into the form of mathematical representations, so that 

students get a score of 1. Based on the description above, it can be concluded that 

the experimental class students better at presenting various concepts into the form 

of mathematical representations. 

6) Linking various concepts in mathematics and outside mathematics 

Questions number 6 
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In english :  The distance of the planet Mars to the Sun is 385 million km. If the 

speed of light is3 × 10� P/`, determine the time it takes for light to reach 

Mars. 

In this indicator, the percentage of students in the experimental class who get 

a score of 4 is more than the control class. The percentage of the experimental 

class was 6.25% while the control class was 3.13%. One of the answers of the 

experimental class students who got a score of 4 was as follows. 

 

 
Figure 14. One of the Students' Answers in the Experiment Class 

Problem No. 6  

In english :  

For example : Jm = distance from the sun to mars   

        Kc =  speed of light      

Known : Jk = 385.000.000 ; Kc = 3 x 108 

Ask = w ? 

Answer : 

W = 
#�w X 
��

# X 
�x  = 
#�w X 
� #  

              = 
#�w� #  
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          = 128   
� #  

So, the distance from the sun to mars  is 128   
� #  

Based on Figure 14, it can be seen that students are able to link various kinds 

of concepts in mathematics and outside mathematics. with the completeness of the 

answers given, students get a score of 4. The percentage of experimental class 

students who get a score of 1 is more than the control class. The percentage of the 

experimental class that got a score of 1 was 21.88% while the control class was 

18.75%. However, the percentage of the experimental class who obtained a score 

of 0 was less than the control class. The percentage of the experimental class was 

3.13% while the control class was 12.5%. One of the answers of students who get 

a quiz score 1 is as follows. 

 
Figure 15. One of the answers of question No. 6  

In english :  

   5�`�s��� �u��H  

Based on Figure 15, it can be seen that control class students have not been 

able to relate various concepts in mathematics and outside mathematics. Based on 
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the description above, it can be concluded that the experimental class students are 

better at linking various concepts in mathematics and outside mathematics. 

7) Developing the necessary or sufficient conditions for a concept 

Question number 7 

 

 In english :  

 Given that a rectangle has an area of  23 �P� with length y5 + √2} �P. What 

is the perimeter of the rectangle? 

 In this indicator, the percentage of students in the experimental class who get 

a score of 4 is more than the control class. The percentage of the experimental 

class was 9.38% and the control class was 0.00%. One of the answers of the 

experimental class students who got a score of 4 was as follows. 
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Figure 16. One of the Students' Answers in the Experiment Class 

Problem No. 7  

Based on Figure 16, it can be said that the experimental class students have 

been able to develop the necessary and / or sufficient requirements for a concept. 

It can be seen from theanswers students'first to find the width before determining 

the perimeter of the rectangle in the form of the roots.   

The percentage of students who get a score of 1 in the experimental class is 

more than the control class. The percentage of the experimental class was 18.75% 

while the control class was 12.5%. The percentage of class students who get a 

score of 0 in the experimental class is less than the control class. The percentage 

of the experimental class was 9.38% while the control class was 18.75%. One of 

the answers of control class students who get a score of 1 is as follows. 

 
Figure 17. One of the Answers of Control Class Students Question No. 7 

In English : Area = 23 cm2 

            Lenght =5 √2   

    = 23 cm2 x 5 √2  = 15  √2   

Based on Figure 17, it can be said that control class students have not been 

able to develop the necessary and / or sufficient requirements for a concept. Thus 

it can be concluded that the experimental class students are better at developing 

the necessary and / or sufficient conditions of a concept 



79 

 

 

 

3. Discussion 

The development of the ability to understand mathematical concepts during 

the implementation of the STAD cooperative learning model has increased and 

decreased. The development of the ability to understand mathematical concepts is 

seen from the results of the quiz on understanding mathematical concepts which 

were held for seven meetings. The increase in the average quiz score occurred in 

quizzes I, II, IV, V, VI and VII. Meanwhile, the average decline occurred in quiz 

III. 

The increase in the average quiz score occurred because the STAD type 

cooperative learning model was applied. Learning using the STAD type learning 

model offers a mathematical learning concept that involves a lot of interaction 

between students (Umam, 2019). According to Slavin (2005), the STAD type of 

cooperative learning model helps students learn actively, requires students to 

work together and be responsible with teammates. The steps of the STAD type 

cooperative learning model that can affect the indicators of students' 

understanding of mathematical concepts are team learning (stage 2) and quiz 

processing (stage 3). At the learning stage in teams, it provides opportunities for 

students to learn from each other to ensure that each member in the group has 

mastered the concepts that have been discussed (Marbun, 2019). When learning 

in groups of students are facilitated by LKPD that support in developing students' 

understanding of mathematical concepts. 

 LKPD contains commands to help students build their own knowledge in 

understanding mathematical concepts to be achieved. Students not only work on 
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LKPD in groups but students are also asked to present the results of their group 

work in front of the class. At the beginning of the meeting, only two groups were 

willing to present the results of their group discussions. After several meetings 

the students became accustomed to appearing in front of the class and were 

enthusiastic about appearing in front of the class. The groups that present the 

results of the discussion at each meeting are always different. 

The STAD type learning process makes students more serious about working 

together in groups because at the end of the lesson there is a quiz. The quiz is a 

STAD learning stage that makes students motivated to learn. Students who have 

high academic abilities must help their friends during group discussions. 

Cooperation only applies when studying in groups, while during the quiz students 

have to do it individually. The scores of the students' quiz results were compared 

with their own average scores obtained previously, and the scores were rewarded 

based on how high the scores exceeded their own scores (Situmorang, 2014). 

After the quiz was held for seven meetings, the results showed that the group that 

received the prediket as a super team was different every meeting and there 

tended to be an increase in the average quiz score for each meeting. This means 

that quizzes are able to improve students' ability to understand mathematical 

concepts.  

Whereas in direct learning, the teacher presents the concept in front of the 

class along with examples of the problem, then students are asked to do the 

exercises. Direct learning is centered on teachers and passive students when 

learning takes place. Students are less accustomed to building their own 
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knowledge of the mathematical concepts being learned. So that students are only 

able to solve math problems that are almost the same as the examples given by 

the teacher. 

Hypothesis testing gives the result that the students' ability to understand 

mathematical concepts in the experimental class is better than the control class. 

In the experimental class, the STAD cooperative learning model was applied 

while in the control class direct learning was applied. The seven indicators tested 

on the two sample classes showed that the experimental class students had the 

ability to understand mathematical concepts better than the control class students' 

ability to understand mathematical concepts except for indicator 3.Because in 

indicator 3 the percentage of achievement in the indicator of understanding 

mathematical concepts on a scale of 4 is more more obtained by the control than 

class the experimental class. This is thought to be due to several obstacles during 

the research. The results of this hypothesis test are the general conclusions of the 

research conducted. 

Based on the data description, data analysis, and discussion, it can be said that 

the understanding of the experimental class mathematics concepts is better than 

the control class mathematical concepts understanding. So it can be concluded 

that the type of cooperative learning model STAD can improve students' 

understanding of mathematical concepts. The results of this study are in line with 

the research conducted by Anit and Bornok Sinaga (2015) which states that 

through the STAD type cooperative learning model it can improve students' 

understanding of mathematical concepts, where the increase is obtained after the 



82 

 

 

 

first cycle and second cycle. The results of this study are also confirmed by the 

results of research conducted by Nurbaiti, et al. (2017) which states that students' 

ability to understand mathematical concepts has increased after the application of 

the STAD type cooperative learning model. Students who understand 

mathematical concepts have exceeded the minimum limit in one class.   

The results of this study are also supported by research conducted by Kumar 

(2016). According to the results of his research, the STAD type cooperative 

learning model provides opportunities for students to participate and interact with 

others in classroom situations, provide for cooperation, express their thoughts, 

exchange opinions in solving problems. Another research that is in line is 

research conducted by Idha (2013) which states that the STAD type of 

cooperative learning model can improve student achievement compared to 

conventional learning models. The STAD type of cooperative learning model can 

be an alternative that can be used in learning so that students understand the 

material more easily. The same results were also shown by research conducted by 

Ling (2016), where students can learn from each other and share their 

experiences for better work results. 

Majoka's research results (2016) also show that the STAD-type cooperative 

learning model is more effective for increasing academic achievement in 

mathematics classes than the direct learning model. This research is in line with 

research conducted by Rattanatumma (2016) which states that students who learn 

with the STAD cooperative learning model have high scores in learning 

mathematics. 
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B. Research Constraint 

Constraints faced during the study when asking students to sit in groups. This 

happened at the first meeting because the group formed was a new chemopok so 

the class was a bit noisy when students were looking for group members. But this 

can be overcome by the teacher counting one to 5 and giving added value to the 

group that is the fastest sitting in the group. 

 The next obstacle when working on LKPD. There are still some students 

who are not serious about working in their groups. This can be overcome by 

reminding the teacher that there will be a quiz at the end of the lesson. Quizzes are 

done individually. The award is given to the group that has the highest point 

average. The quiz score of each group member affects the group predicate.
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CHAPTER V 

 CLOSING 

 

A. Conclusion 

Based on the results of data analysis, it can be seen that at the real level ^ 

= 0,05, it is obtained P-value = 0,021. Because the P-Value < ^, then reject 

��. So it can be concluded that the ability to understand mathematical 

concepts of students who learn with the Student Teams Achievement Division 

(STAD) cooperative learning model is better than students who learn by direct 

learning in class IX SMP Negeri 4 Sutera Kab. Pesisir Selatan.  

 
B. Suggestion 

From the research that has been done, there are several things that can be 

suggested, namely as follows. 

1. For teachers in the field of mathematics studies, in order to be able to make 

the cooperative learning model type Student Teams Achievement Division 

(STAD) as a variation in learning to improve students' understanding of 

mathematical concepts. 

2.  further researchers to be able to continue research on other mathematical 

materials and abilities, as well as pay attention to the constraints that 

researchers experience in order to get better research results than the  

researchers did.
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APPENDIX 1 

FINAL ASSESSMENT LIST OF SEMESTER II CLASS VIII SMPN 4 

SUTERA IN 2018/2019 ACADEMIC YEAR 

NO IX 1 IX 2 IX 3 IX 4 IX 5 IX 6 

1 37 20 26 28 28 22 
2 35 31 28 26 30 31 
3 29 35 22 28 28 27 
4 35 31 26 27 33 40 
5 49 21 22 29 27 28 
6 35 30 27 30 40 25 
7 24 29 24 33 39 31 
8 32 34 23 28 30 35 
9 20 33 32 40 39 22 

10 30 28 29 22 25 25 
11 22 30 37 29 26 21 
12 31 27 21 38 30 24 
13 33 37 32 28 21 32 
14 34 29 28 33 20 25 
15 33 39 24 33 45 32 
16 38 22 24 28 33 32 
17 37 32 33 30 27 24 
18 26 25 33 29 35 24 
19 32 25 24 34 30 28 
20 29 43 26 28 27 20 
21 28 29 20 37 22 26 
22 33 27 36 36 26 27 
23 28 28 26 27 21 25 
24 32 39 32 24 31 31 
25 24 27 26 29 27 22 
26 22 26 34 33 24 29 
27 32 31 30 28 30 22 
28 30 20 34 32 25 27 
29 31 29 25 35 35 33 
30 33 31 30 22 22 30 
31 22 28 41 22 27 28 
32 36 28 32 28 29 

 
Total 992 944 907 954 932 848 

Average 31 29,5 28,34 29,81 29,13 27,35 

Average across class 29,19 

 



87 

 

 

APPENDIX 2 

POPULATION NORMALITY TEST 
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APPENDIX 3 

VARIANCE HOMOGENITY TEST 
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APPENDIX 4 

AVERAGE EQUALITY TEST 

Test for Equal Variances: VALUE versus CLASS 
  

One-way ANOVA: VALUE versus CLASS 
 
Source   DF      SS    MS     F      P 

KELAS     5   247,7  49,5  1,79  0,116 

Error   185  5112,7  27,6 

Total   190  5360,4 

 

S = 5,257   R-Sq = 4,62%   R-Sq(adj) = 2,04% 

 

 

                          Individual 95% CIs For Mean 

Based on 

                          Pooled StDev 

Level   N    Mean  StDev  ---+---------+---------+-----

----+------ 

IX1    32  31,000  5,853                     (--------

*--------) 

IX2    32  29,500  5,352             (--------*--------

-) 

IX3    32  28,344  5,109        (--------*--------) 

IX4    32  29,813  4,497               (--------*------

--) 

IX5    32  29,125  5,939           (---------*--------) 

IX6    31  27,355  4,594  (---------*--------) 

                          ---+---------+---------+-----

----+------ 

                          26,0      28,0      30,0      

32,0 

 

Pooled StDev = 5,257 
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APPENDIX 5 

RESEARCH SCHEDULE 

Meeting to- Schedule 

Eksperiment Class Control Class 

1 17 July 2019  
 

19 July 2019 

2 18 July 2019  
 

20 July 2019 

3 24 July 2019  
 

26 July 2019 

4  25 July 2019  
 

27 July 2019 

5 31 July 2019  
 

2 August 2019 

6 1 August 2019  
 

3 August 2019 

7 7 August 2019  
 

9 August 2019 

8 8 August 2019  
 

10 August 2019  
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APPENDIX  6 

LEARNING IMPLEMENTATION PLAN (RPP) 

School   : SMP NEGERI 4 SUTERA 
Subject  : Mathematics 
Class / Semester : IX /I 
Main Material           : Numbers and Root Forms 
Time Allocation       : 8 Meetings  (20×40 minutes) 

A. Core Competencies (KI) 

KI 3 :Understand, apply and analyze factual, conceptual, procedural 
knowledge based on curiosity about science, technology, arts, culture 
and humanities with insights into humanity, nationality, statehood and 
civilization related to the causes of phenomena and events, and apply 
procedural knowledge in specific fields of study according to their 
talents and interests to solve problems. 

KI 4 : Processing, reasoning, and presenting in the realm of the concrete and 
the abstract realm related to the development of what they learn in 
school independently, and being able to use methods according to 
scientific principles. 

 
B. Basic Competence 

3.1 Explaining and carrying out the operations of integer exponents and the 
form of the roots, and their properties 

4.1 Solving problems related to the properties of the integer and root form 
operations 

 
C. Competency Achievement Indicators 

First Meeting 

 
3.1.1 Explaining the multiplication of 

numbers in form of numbers of 

 
4.1.1 Solving everyday problems 

related to the concept of 
exponents 

 
 

Second Meeting 

 
3.1.2 Explaining the nature of 

multiplication in exponents 
with the same base 

 
3.1.3 Describe the nature of 

exponents to powers 

 
4.1.2 Using the multiplication 

property of exponents to solve 
problem 

 
4.1.3Using the exponential property 

of exponential numbers to solve 
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problem exponential nature 
exponential property 

Third Meeting 

 
3.1.4 Explaining the of multiplication 

of numbers 
 

 
4.1.4 Use the exponential property of 

multiplying numbers to solve 
the problem 

 
 

Fourth Meeting 

 
3.1.5 Explaining the properties 

division in exponents  
 
 
3.1.6 Explain the properties of 

exponents in fractions 

 
4.1.5 Use the properties of exponents 

to division to solve problems 
 
4.1.6 Use the power property of 

fractions to solve the problem 
 

Fifth Meeting 

 
3.1.7 Explain the properties of 

powers of zero and negative 
powers  

 
3.1.8Explaining the relationship 

between the form of roots and 
 

 
4.1.7Using the zero and negative 

power properties to solve 
problems 

 
4.1.8 Solving problems related to the 

form of roots and numbers of 

Sixth Meeting 

 
3.1.9 Determining the result of 

arithmetic operations 
 

 
4.1.9 Using arithmetic operations in 

the form of roots in solving 
problem 

 
Seventh Meeting 

 
3.1.10 Determining the result of 

rationalizing the denominator 
of a fraction in the form of 
roots 

 
4.1.10 Solving problems related to 

rationalizing the denominator of 
a fraction in the form of the root 
of 

 
Eighth Meeting 

Daily Test 
 
 
 
 

D. Learning Objectives 
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Through activities Learning uses the cooperative learning model type type 
team achievement division (STAD) with a scientific approach that guides 
students to be able to explain and perform operations of integer numbers and 
root forms, as well as their properties, find and write down solutions to problems 
and present them to the class. After participating in learning with the subject 
matter of exponential numbers and root forms, students are able to use the 
properties of exponential numbers in carrying out exponential number operations 
and simplify and rationalize the form of roots and solve contextual problems 
related to exponents and root forms by developing curiosity and responsible and 
have an honest attitude, discipline and good communication and cooperation. 

   

E. Learning materials 

 
first meeting 

1. Facts s$ = �Ou�����  s = ts`�`  � = ��`u����-us���s�/  
2. Concept 

Power numbers are repeated multiplication of the same number. 
3. Principles 
  s$ = s × s × … × s���������qk p�|� qk $  ,    ���ℎ � u�`���A� ������R` 

4. Procedure 
Step in solving the problems associated with the exponential number 

 
Second Meeting 

1. Facts s$ = �Ou�����  s = ts`�`  � = ��`u����-us���s�/  
2. Concept 

Power numbers are repeated multiplication of the same number. 
3. Principle 

a. The product of two exponents with the same base number is to add the 
exponents 
Symbols: sp × s$ = spn$, ���ℎ s ∈ + s�H P, � > 0 

b. The power of a exponent is the same as multiplying the exponent 
Symbols : -sp/$ = sp×$, ���ℎ s ∈ + s�H P, � > 0 
 
 

4. Procedure 



96 

 

 

The steps in solving problems related to multiplying exponents and 
exponents of exponents. 

Third Meeting 

1. Facts s$ = �Ou�����  s = ts`�`  � = ��`u����  
2. Concept  

Power numbers are repeated multiplication of the same number. 
3. Principle 

If n is a positive integer and a,b then it is a real number 
 -s × t/$ = s$ × t$. 

4. Procedure 
 The steps in solving problems related to the exponents of multiplying 
numbers. 

 
Fourth Meeting 

1. Facts s$ = �Ou�����  s = ts`�`  � = ��`u����  
2. Concept 

Power numbers are repeated multiplication of the same number. 
3. Principles 

a. The result of quoting two exponents with the same principal number 
is the same as subtracting the exponents. 

Symbols : sp: s$ = sp>$, ���ℎ s ∈ + s�H P, � > 0 

b. if s, t are real number, t ≠ 0, and � positive integer  then  SqzT$ = qm
zm. 

4. Procedure 
Steps in solving problems related to division of exponents and exponents 
in fractions. 

 

Fifth Meeting  

1. Fact s$ = �Ou�����  s = ts`�`  � = ��`u����  

 √ = R��� `��� 
 
2. Concept 
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a. Power numbers are repeated multiplication of the same number. 
b. Fractional exponents can be converted into radical form 

3. Principles  
a. s� = 1, ���ℎ s �` s R�s� ��Pt�R s�H s ≠ 0 
b. If s is real  number  s ≠ 0, and � are positive numbers then s>$ =
qm. 

c. s�m = √spm  �R √spm = s�m  ���ℎ s > 0 s�H P, � > 0. 
4. Procedure  

The steps in solving problems related to zero power and negative power. 
 

Sixth Meeting 

1. Fact s$ = �Ou�����  s = ts`�`  � = ��`u����  

 √ = R��� `��� 
2. Konsep 

If s is not negative, √s  is a non-negative number whose square is equal to  s. 
3. Principles 

a. s√� + t√� = -s + t/√�, ���ℎ s, t, � s R�s� ��Pt�R` s�H � > 0. 
b. s√� − t√� = -s − t/√�, ���ℎ s, t, � s R�s� ��Pt�R` s�H > 0. 
c. √st = √s × √t    I�R s s�H t R�s� ��Pt�R` ���ℎ s > 0 s�H t >0. 
d. u√s × v√t = uv√st, ���ℎ s, t, u, v R�s� ��Pt�R` ���ℎ s >0 Hs� t > 0. 
e. √q√z = lqz    I�R s s�H t  R�s� ��Pt�R` ���ℎ s > 0 s�H t > 0. 
f. 

L√q�√z = L� lqz , ���ℎ s, t, u, v R�s� ��Pt�R` s�H s > 0 s�H  t > 0.  
 

4. Procedure 
Steps to solve problems related to root form 

 
Seventh meeting 

1. Fact s$ = �Ou�����  s = ts`�`  � = ��`u����  

 √ = R��� `��� 
2. Concept 
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If s not negative, √s is a non-negative number whose square is equal to 
3. Principles 

a. 
q√z = q√z × √z√z 

b. 
|qn√z = |qn√z × q>√zq>√z 

c. 
|q>√z = |q>√z × qn√zqn√z 

d. 
|√qn√z = |√qn√z × √q>√z√q>√z 

e. 
|√q>√z = |√q>√z × √qn√z√qn√z 

4. Procedure 

Steps in solving problems related to rationalizing fractions. 
 

F. Learning Methods 
  Methods : Discussion, question and answer, presentation  
 Approach : Scientific  
 Model  : Student Teams Achievement Division (STAD)  
G. Learning Media 

 
1. Tools: Markers, blackboard, bows, compasses, and rulers  
2. Materials: Participant Worksheets Didik (LKPD)  

 
H. Learning Resources 

1. Kemendikbud. 2018. Buku Guru Matematika SMP/MTs kelas IX edisi 
revisi 2018. Jakarta : Kemendikbud 

2. Kemendikbud. 2018. Buku Peserta didik Matematika SMP/MTs kelas IX 
edisi revisi 2018. Jakarta : Kemendikbud 

3. M. Cholik Adinawan dan Sugijono. 2018. Matematika untuk SMP/MTs 
Kelas IX Semester 1. Jakarta : Erlangga 

 
I. Learning Steps 
 

First Meeting (2 x 40 minutes) 

Indicators: 

3.1.1 Explaining the multiplication of numbers in the form of the exponential 
number 
4.1.1 Solve everyday problems related to the concept of exponents 

Activity Description Time 

Allocation 

Preliminary activities 

1. The teacher opens the lesson by saying greetings. 
2. Students and teachers pray before learning.  
3. Students are invited to recall material about positive integer 

10 minutes 
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powers that have been learned in class VII where the teacher 
asks several questions 
a. Do you still remember all of you with the material about 

exponents of positive integers? 
b. Who of all of  you can name 3 examples of numbers to the 

powers of positive integers? 
4. Teachers delivers the material to be studied, namely is 

exponent 
5. Students listen to the teacher's explanation of the method of 

learning to be taken, namely thetype of cooperative learning 
model Student Teams Achievement Divisions (STAD)and its 
steps. 

6. Students are motivated by explaining the benefits of learning 
exponential numbers as follows. 
Have you ever studied cell division in a single-celled animal 
such as the amoeba in science lessons? What is the pattern of 
division of an amoeba that is formed each time unit? After we 
study exponents, we can count the number of cells formed 
after dividing for a certain time. 

7. Students are motivated by the explanation that groups who 
actively participate in learning will get an award at the end of 
the lesson. 

8. The teacher conveys the learning objectives to be achieved by 
students, namely: 
a. Describe the multiplication of numbers in the form of a 

power number   
b. Solving problems related to the concept of exponents 

Core Activities 

Guru Step 1. Percentage from the Teacher 

1. . Students pay attention to the explanation from the teacher 
about rank numbers. The teacher presses the students, in this 
learning, students must master the definition of exponents, 
bases and exponents and be able to give examples of 
exponents, write repeated multiplication into exponents. 

Example: 2 × 2 × 2 × 2 × 2 × 2  

(Observing) 
2. Students are divided into 8 groups consisting of 4 people 

based on the final grade of semester 2 and students are asked 
to sit in their respective groups. 

3. The teacher distributes LKPD 1 about rank numbers to each 
group member. 

Step 2. Learning Teams (Groups) 

4. Students are first asked to work on LKPD 1 individually. 
LKPD 1 consists of activity 1 which guides students to 
understand the meaning of exponents, bases and exponents by 
observing and filling in the table as below. 

60 minutes 
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In english : the first column : Exponent 
                  the second column : Multiplication form  
                  the third column : Value 
                  the fourth column : Notes ( 5 4 is an exponent from 5,                  

5 is a base number and 4 is an exponent) 

 Activity 2 helps students to better understand the exponents 
of the given multiplication form. 

In english : the first column : Exponent 
                  the second column : Multiplication form  
                  the third column : Value 
                  the fourth column : Notes 
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 In English :  

1. pay attention to the following questions! 
express the following multiplication in power form. 

a. (-2) x (-2) x (-2)  
     Answer : because (-2) is multiplied repeatedly by 3 times 

then (-2) x (-2) x (-2) is the power of base -2 to the power 
of 3 

b y x y x y x y x y x y  
c Answer : because y is multiplied repeatedly by 6 times 

then y x y x y x y x y x y is the power of base y to the 
power of 6  

2. solve the following problem as step 1 
 

Activity 3 contains practice questions to help students solve 
problems related to exponents. 

5. The teacher guides and directs students in completing 
activities 1 and 2 at LKPD 1 regarding exponent 
 

6. Students discuss activities 1 and 2 again at LKPD 1 by 
discussing with a group of friends to better understand the 
material provided (collecting information) 

7. If in activities 1 and 2 students experience difficulties, they 
can ask their group friends  (ask questions ) 

8. Students help each other in doing each activity. Each student 
is responsible for the success of his group mates. 

9. Each group member is asked to review the group work results. 
10. One of the groups is asked to present the results of their 

discussion about activities 1 and 2 at LKPD 1. 
11. The teacher provides the opportunity for other students to 

respond to group presentations.  
12. Students are asked to work on practice questions on activity 3 

in LKPD 1 individually (reasoning) 
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Exercise questions: 
 Write down in exponent form 

 

a. S− �#T × S− �#T × S− �#T × S− �#T  

Answer:because S− �#T  is multiplied by 4 times, then 

S− �#T × S− �#T × S− �#T × S− �#T is the power of the base 

S− �#T with the exponent 4 

Thus , S− �#T × S− �#T × S− �#T × S− �#T = S− �#T�
  

b. � × � × 4 × 4 × 4 
Jawab: because t is multiplied repeatedly 2 times and 4 is 

multiplied repeatedly 3 times, then   � × � × 4 × 4 × 4 
 is a power based on t with exponents 2 and 4 with exponen , 

3 
Thus, � × � × 4 × 4 × 4 = �� × 4# 

 Determine the value of x in the math equation below 
a. 7X = 343 
Answer: 7X = 343 
             7X = 7# 
 Obtained, O = 3 
b. 5X = 625 

   Answer: 5X = 625 
               5X = 5�  
                O = 4 

 
 Step 3. Quiz  

13. Students check each other's answers to the exercise guided by 
the teacher (communicating). 

14. The teacher gives quizzes to students to be done individually 
(individual tests / quizzes). 

Step 4. Team Recognition (Group)  
Calculation of individual progress points (done outside of 

class hours)   
15.  Teacher checks students' answers to quizzes. 
16. Students 'quiz scores were compared with students' baseline 

scores to see an improvement in student scores. Then the 
students' progress points are calculated according to the 
individual progress points table. 

Team score (announced at the next meeting) 

17. The student progress points in one team are added up divided 
by the number of team members present so that the team score 
is obtained 



103 

 

 

Step 5. Giving Group Achievement Award  

18. Students are given an award in the form of praise for active 
participation during the learning process 

19. The team that gets the highest score according to the scoring 
criteria is awarded in the form of applause. (given at the next 

meeting) 
Closing Activities 
1. Students are given several questions to see the extent to which 

they understand exponents. 
a. Who of all of you can name the meaning of exponents? 
b. Can any of you describe the steps in determining the result 

of operations involving exponents?  
2. Students are guided to conclude material about exponents. 
3. Students are given assignments to do at home, namely 

exercise 1.1 number rank no. 1, 2a, 2c, 2d, 4 and 7 pages 10-
11 of the class IX Kemendikbud student book.  

4. Students are informed about the next material, namely 
multiplication of exponents. 

5. The teacher closes the lesson by saying greetings. 

10 minutes 

 

Second Meeting (3 x 40 minutes)  
Indicators:  
 3.1.2 Explaining the nature of multiplication in exponents with the same base 
3.1.3 Describe the nature of exponents to powers 
 4.1.2 Using the multiplication property to exponent to solve the problems 

4.1.3 Use the exponential property of exponents to solve the problem 
 

 

Description of Activities Time 

Allocation 

Preliminary activities 

1. The teacher opens the lesson by saying greetings 

2. Students and teachers pray before learning. 
3. Students are invited to recall material about positive integer 

powers that have been learned in class VII where the teacher 
asks several questions. 

a. Do you still remember all of you with the material about 
exponents of positive integers? 

b. Who of all of you can name 3 examples of numbers to the 
powers of positive integers? 

4. Teachers delivers the material to be studied, namely is exponent 
5. Students are motivated by explaining the benefits of learning 

exponential numbers as follows. 
In everyday life, the calculation of exponential numbers is widely 

10 minutes 
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used, one of which is "television wave frequency 1056 

revolutions per second. If the frequency of X rays is 10,000 
times the frequency of television waves, how big is the frequency 
of X rays? " Ananda will be able to solve the problem after 
learning multiplication by exponents.  

6. Students are motivated by the explanation that groups who 
actively participate in learning will get an award at the end of 
the lesson.  

7. The teacher conveys the learning objectives to be achieved by 
students, namely: 

a. Describe the nature of multiplying exponent 
b. Solving problems related to the concept of powers of 

numbers (exponent) 
Core Activity  
Step 1. Percentage from the teacher  

1. Students pay attention to the explanation from the teacher 
about multiplying exponents. The teacher said that during 
the learning process, students must understand the nature of 
multiplication of exponents with the same basis, 
namely   sp × s$ = spn$ and the nature of exponent, 
namely  -sp/$ = sp×$. 

For example: simplify the form 2# × 2� 
By using the multiplication property of exponent  2� × 2� = 2� 

 (observing). 

2. Students are asked to sit in their respective groups that have 
been determined at the previous meeting. 

3. . The teacher distributes LKPD 2 about multiplying rank 
numbers to each group member.  

 
Step 2. Learning Team (Group) 

 

4. Students are asked to work on LKPD 2 individually. LKPD 
2 consists of activity 1 that guides students to understand 
the nature of multiplying exponents with the same base by 
observing and filling in the table as below. 

 

60 minutes 
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In English : Observe the table 1 below. 

the first column : multiplication operation on exponent  
the second column : Multiplication operation  
the third column : exponent 

 
In English :  

the first column : multiplication operation on exponent  
the second column : Multiplication operation  
the third column : exponent 

 
 Activity 2 helps students understand the nature of exponential 
numbers by observing and filling in the table as below. 
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In English : Observe the table 1 below 

the first column : Exponent from an exponent  
the second column : Form of repeated multiplication 
the third column : exponent 

 
In English : After observing the table in step 1, complete the 

following table 

the first column : Exponent an from exponent  
the second column : Form of repeated multiplication 
the third column : exponent 

Activity 3 contains practice questions to increase students' 
understanding of the multiplication of exponents with the same 
base and the nature of the power of exponents. 
5. The teacher guides and directs students in completing 

activities 1 and 2 at LKPD 2 regarding multiplying 
exponential numbers. 

6. Students discuss activities 1 and 2 again at LKPD 1 by 
discussing with a group of friends to better understand the 
material provided (gathering information) 

7. If in activities 1 and 2 students experience difficulties, they 
can ask their group friends (ask questions ). 

8. help each other in doing each activity. Each student is 
responsible for the success of his or her groupmate 

9. Each member of the group is asked to review the results of 
group work 

10. One group is asked to present the results of their discussion 
of activities 1 and 2 to LKPD 2  (to communicate). 

11. The teacher provides the opportunity for other students to 
respond to group presentations.  

12. Students are asked to work on practice questions on activity 
3 in LKPD 1 individually (reasoning) 

Exercise questions: 

 

the multiplication of the following exponent 
13. 7# × 7� 

Answer: 7# × 7� = 7#n� 
                          = 7w 
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14. S
#T� × S
#T�
 

Answer: S
#T� × S
#T� = S
#T�n�
 

                                = S
#T
�
 

Simplify the following form. 
15. -9�/� 

Answer: -9�/� = 9�×� 
                       = 9�� 
 

16. -3�/X = 243 
Answer: -3�/X = 243 
             3�X = 3w 
      Obtained, 2O = 5 

                         O = w� 

17. -6# × 6w/w 
Answer: -6# × 6w/w = -6#/w × -6w/w 
                              = 6
w × 6�w    
                              = 6
wn�w 
 = 6�� 

 
Step 3. Quiz 

 

18. Students check each other's answers to the exercises guided 
by the teacher  (communicate). 

19. teacher gives quizzes to students to be done individually 
(individual tests / quizzes). 

Step 4. Team Recognition (Group)  

Calculation of individual progress points (done outside class 

hours) 

20. Teacher checks students' answers to quizzes. 
21. Students 'quiz scores were compared with students' baseline 

scores to see an improvement in student scores. Then the 
students 'progress points are calculated according to the 
individual progress points table. 

 Team scores (announced at the next meeting) 

22. The students' progress points in one team are added up 
divided by the number of team members present to obtain a 
team score. 

Step 5. Giving Group Achievement Award 

23. Students are given an award in the form of praise for active 
participation during the learning process  

24. The team that gets the highest score according to the 
scoring criteria is awarded in the form of applause. (given 

at the next meeting) 
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Closing Activities   
1. Students are asked several questions to see the extent to which 

they understand the multiplication of exponents 
a. Who of all of  you can name the property of  multiplication 

in exponents with the same base? 
b. Can any of you mention the nature of exponations to 

exponents? 
2. Students are guided to conclude material about multiplying 

exponents. 
3. Students are given tasks to do at home, namely exercise 1.2 no. 

1a, 1d, 3, and 5 pages 20.  
Students are informed about the next material, namely 
exponents in multiplying numbers. 

4. The teacher closes the lesson by saying greetings. 

10 minutes 

 

Third Meeting (2 x 40 minutes) 

Indicators : 

3.1.4 Explain the properties of exponents of multiplication of numbers 
4.1.4 Using the exponential property of multiplying numbers to solve problems 

Description of Activities Time 

Allocation 

Preliminary activity 

1. The teacher opens the lesson by saying greetings. 
2. Students and teachers pray before learning 
3. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
4. Students are asked if there are difficulties in doing the 

homework given at the previous meeting. 
5. Students are invited to remember about prime factorization 

where the teacher asks several questions. 
a. Do you still remember all about the prime factorization 

material? 
b. Who of all of  you  can write the prime factorization of the 

36 in whiteboard? 
6. The teacher delivers the material to be studied, namely 

exponential numbers in multiplying numbers. 
7. Students are motivated by explaining the benefits of learning 

exponential numbers in multiplying numbers as follows 
 
On this day we will study exponents in number multiplication. 
The property of exponential numbers in multiplying numbers 
can be used to make it easier to calculate the amount of 
electrical energy which has a very large resistance and current 
for a certain time. 

8. Students are motivated by the explanation that groups who 

10 minutes 
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actively participate in learning will get an award at the end of 
the lesson. 

9. The teacher conveys the learning objectives to be achieved by 
students, namely: 

a. Describe the nature of exponents in number multiplication.  
 b. Solve problems related to exponents in multiplying numbers. 

 
Kegiatan Inti 

Langkah 1. Presentasi dari Guru 

1. Students pay attention to the explanation from the teacher 
about exponential numbers in multiplying numbers. The 
teacher said that during the learning process students must 
understand the nature of numbers in multiplying numbers, 
namely exponential -s × t/$ = s$ × t$ 
example: -2 × 3/# = 2# × 3# 
(observing). 

2. Students are asked to sit in their respective groups that have 
been determined at the previous meeting 

3. The teacher distributes LKPD 3 about rank numbers in 
multiplying numbers to each group member 

 Step 2. Learning Team (Group) 

4. Students are asked to work on LKPD 3 individually. LKPD 3 
contains activity 1 which helps students to understand the 
properties of exponential numbers in multiplying numbers by 
understanding and completing the table as below. 

 In English : Observe the table 1 below 

the first column : Exponent from an exponent  

60 minutes 
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the second column : Form of repeated multiplication 
the third column : exponent 

 

 In English : After observing the table in step 1, complete the 

following table 

the first column : Exponent from an exponent  
the second column : Form of repeated multiplication 
the third column : exponent 

 
Activity 2 contains practice questions to help students improve 
their understanding of the nature of exponents in multiplying 
numbers. 

5. The teacher guides and directs students in completing activity 1 
at LKPD 3 regarding exponential numbers in multiplying 
numbers. 

6. Students discuss activity 1 in LKPD 3 again by discussing with 
their group of friends to better understand the material 
provided (collecting information) 

7. If in activity 1 students experience difficulties, they can ask 
their group friends (ask questions) 

8. Students help each other in doing each activity. Each student is 
responsible for the success of his or her groupmate 

9. Each member of the group is asked to review the results of 
group work 

10. One group is asked to present the results of the discussion 
about activity 1 to LKPD 3  (to communicate). 

11. The teacher provides the opportunity for other students to 
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respond to group presentations  
12. Students are asked to work on practice questions in activity 2 in 

LKPD 3 individually (reasoning). 
Exercise questions: 

 Determine the results of the following exponent 
a. --−3/ × 2/# 
Answer: --−3/ × 2/# = -−3/# × 2# 
                                  = −27 × 8 
                                  = −216 
b. -−3uv/� 
Answer: -−3uv/� = -−3/�u�v� 
                            = 81u�v�    
c. -O × �/w 
Answer: -O × �/w = Ow�w 
 

Step 3. Quiz  

13. Students check each other's answers to the exercise guided by 
the teacher (communicating). 

14. The teacher gives quizzes to students to be done individually 
(individual tests / quizzes). 
 

Step 4. Team Recognition (Group)  
Calculation of individual progress points (done outside class 

hours)   
15.  Teacher checks students' answers to quizzes. 
16. Students 'quiz scores were compared with students' baseline 

scores to see an increase in student scores. Then the students 
'progress points are calculated according to the individual 
progress point table 

Team score (announced at the next meeting) 

17. . The students' progress points in one team are added up 
divided by the number of team members present so that the 
team score is obtained. 
 

Prestasi Kelompok Step 5. Giving Group Achievement Award  

 

18. are given an award in the form of praise for active participation 
during the learning process 

19. The team that gets the highest score according to the scoring 
criteria is awarded in the form of applause. (given at the next 

meeting) 
Closing Activities 
1. Students are asked several questions to see the extent of their 

understanding of exponents in multiplying numbers. 
a. Who of all students can name the properties of exponents in 

number multiplication? 

10 minutes 
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(listening dan oral activities) 
2. Students are guided to conclude material about numbers 

exponential in multiplying numbers. 
3. Students are informed about the next material, namely 

determining the division in rank numbers. 
4. The teacher closes the lesson by saying greetings. 

 

 

Fourth Meeting (3 x 40 minutes)  

Indicator:  

3.1.5 Explaining the nature of division in exponents 
3.1.6 Explaining the properties of exponents in fractions 
4.1.5 Using the property of division in expeditions to solve problems 
4.1.6 Use the power property of fractions to solve the problem 

 

Activity Description Time Allocation 

Preliminary activity 

1. The teacher opens the lesson by saying greetings. 
2. Students and teachers pray before learning.  
3. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
4. Students are invited to remember about rank numbers where 

the teacher asks several questions 
a. Do you still remember everything about exponents?  
b. Who of all ananda can name the meaning of exponents? 

5. The teacher delivers the material to be studied, namely the 
division of exponents. 

6. Students are motivated by explaining the benefits of learning 
division in rank numbers as follows. 
Consider the following problem. 
“The diameter of the sun is 10� meters while the diameter of 
the earth is 10wmeters. How many times is the diameter of the 
sun relative to the earth? " 
Using the division property of exponents will make it easier 
for you to determine the diameter of the sun with respect to 
the earth. 

7. Students are motivated by the explanation that groups who 
actively participate in learning will get an award at the end of 
the lesson. 

8. The teacher conveys the learning objectives to be achieved by 
students, namely: 
a. Explaining the nature of division in exponents 
b. Describe the properties of exponents in fractions 
c. Solve problems related to division  in exponents and 

15 minutes 
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exponents in fractions. 

Core activities  
Step 1. Presentation from the Teacher  

1. Students pay attention to the explanation from the teacher 
regarding the division of exponents and numbers to numbers 
in fractions. The teacher said that: 
a. The property of division of exponents with the same base, 

namely t 
q�
qm = sp>$ 

Example: 
#�
#' = 3�># = 3#  

b. The property of numbers in fractions, namely SqzTp = q�
z� 

Example: S�#T# = �'
#& 

(observing) 
2. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
3. The teacher distributes LKPD 4 to each group member. 
Step 2. Learning Team (Group) 

Students are asked to work on LKPD 4 individually. Activity 1 
helps students understand the nature of division in exponential 
numbers by observing and completing the table as below.

 In English : observing the table  1  

the first column : division in exponents 
the second column : Form of repeated multiplication 
the third column : exponent 

4.  

90 minutes 
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 In English : After observing the table in step 1, complete the 

following table 

the first column : division in exponents  
the second column : Form of repeated multiplication 
the third column : exponent 

 
Activity 2 helps students to better understand the properties of 
exponents in fractions by observing and completing the table 
as below. 

 In English : observing the table  
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the first column : the exponential number in the fraction 
the second column : Form of repeated multiplication 
the third column : the form of division in exponents 

 

 In English : After observing the table in step 1, complete the 

following table 

the first column : the exponential number in the fraction 
the second column : Form of repeated multiplication 
the third column : the form of division in exponents 

 
Activity 3 contains practice questions to improve students' 
understanding of the nature of division of exponents and the 
nature of exponential saya to fractions. 

5. The teacher guides and directs students in completing 
activities 1 and 2 at LKPD 4 regarding division in exponential 
numbers and exponents in fractions. 

6. Students discuss activities 1 and 2 again at LKPD 4 by 
discussing with their group of friends to better understand the 
material provided (gathering information) 

7. If in activities 1 and 2 students experience difficulties, they 
can ask their group friends (ask questions ). 

8. Students help each other in doing each activity. Each student 
is responsible for the success of his or her groupmate  

9. Each member of the group is asked to review the results of 
group work  

10. One group is asked to present the results of their discussion of 
activities 1 and 2 to LKPD 4  (to communicate). 
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11. The teacher provides the opportunity for other students to 
respond to group presentations  

12. Students are asked to work on practice questions in activity 3 
in LKPD 4 individually (reasoning). 

 Exercise questions: 
 

 : Simplify the following division 
a. 7�: 7� 
Answer: 7�: 7� = 7�n� 
                       = 7
# 

b. 
yp%�}&:y$�}~

px  

Answer: 
yp%�}&:y$�}~

px = p'�:$&~
px  

                               = P#�>w: ��� 
          = P#
: ��� 

  = p'%
$&~   

c. 
��×��

��  

Answer: 
��×��

�� = ��×��
-�&/�  

                                 = ��×��
�%~  

                                 = 2�>
� × 6� 
 = 2>� × 6� 

 = ��
�� 

 
Kuis Step 3. Quiz  

13. Students check each other's answers to the exercises guided 
by the teacher  (communicate). 

14. The teacher gives quizzes to students to be done individually 
(individual tests / quizzes). 

Step 4. Team Recognition (Group)  
Calculation of individual progress points (done outside of 

class hours)   
15. Teacher checks students' answers to quizzes. 
16. Students 'quiz scores were compared with students' baseline 

scores to see an improvement in student scores. Then points 
are calculated 

 

 

Team score (announced at the next meeting) 

17. . The students' progress points in one team are added up 
divided by the number of team members present so that the 
team score is obtained 

Kelompok Step 5. Giving Group Achievement Award 
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18. are given an award in the form of praise for active 
participation during the learning process 

19. The team that gets the highest score according to the scoring 
criteria is awarded in the form of applause. (given at the next 

meeting) 
 
PenutupClosing Activities   

1. Students are asked several questions to see the extent to 
which they understand the division of exponents and digits in 
fractions 
a.  Who of all the daughters can tell the property of division 

in exponents? 
b. Can any of you tell the property of exponents in fractions? 

2. Students are guided to conclude division material on 
exponents. 

3. Students are given tasks to do at home, namely exercise 1.3 
division in numbers to power no. 1 page 30 of the class IX 
Kemendikbud student book. 

4. Students are informed about the next material, namely the 
power of zero, the negative power and the power of fractions. 

5. The teacher closes the lesson by saying greetings. 

15 minutes 

 

Fifth Meeting (2 x 40 minutes)  
Indicator:  
3.1.7 negatif Explaining the properties of zero and negative powers 
3.1.8 Explaining the relationship between the form of roots and exponents 
4.1.7 Using the properties of powers of zero and negative powers in solving 

problems 
4.1.8 Solving problems related to the form of roots and rank numbers 

 

Activity Description Time 

Allocation 

Preliminary activity 

1. The teacher opens the lesson by saying greetings. 
2. Students and teachers pray before learning.  
3. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
4. The teacher asks students if there are difficulties in doing the 

homework given at the previous meeting 
5. Students are invited to recall about the division of in rank 

numbers where the teacher asks several questions. 
a. Do you still remember all about division material in 

exponents? 
b. Who of all of you can tell the property of division in 

10 minutes 
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exponents? 
6. The teacher delivers the material to be studied, namely the 

power of zero, the power of negativity and the power of 
fractions. 

7. Students are motivated by explaining the benefits of learning 
to powers of zero, negative powers and powers of fractions as 
follows. 
Try to pay attention to the following questions.  
 “E. Coli bacteria are10>#millimeters wide. The pin has a 
diameter of 1 millimeter. How many E. coli bacteria can fill the 
diameter of the needle? "  
The way to determine the number of bacteria is to divide 1 by 

10−3to give the form 


�{'.  How do you  complete the shape?  

You was able to change these forms to positive powers after 
studying the material to powers of zero, negative powers and 
powers of fractions. 

8. Students are motivated by the explanation that groups who 
actively participate in learning will get an award at the end of 
the lesson. 

9. The teacher conveys the learning objectives to be achieved by 
students, namely: 
a. Describe the properties of zero and negative powers 
b. Describe the relationship between the form of roots and 

exponents 
c. Resolves problems that are associated with zero and 

negative powers. 
d. Resolving problems related to the form of the radical and 

exponents  
Core Activity  
Step 1. Presentation from the Teacher  

1.  Students pay attention to the explanation from the teacher 
regarding the power of zero, negative power and power of 
fractions. The teacher said that: 
a. The nature of numbers with zero power, namely s� = 1 
Example: 5� = 1 
b. The property of negativenumbers, namely exponential  s>$ = 
qm 

Example: 3>� = 
#& 

c. The property of the fractional power number is s�m =√spm  

Example: 5'x = √5#x
 

 (observing). 
2. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 

60 minutes 
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3. The teacher distributes LKPD 5 to each group member. 
Step 2. Learning Team (Group)  

4. Students are asked to work on LKPD 5 individually. LKPD 5 
contains activity 1 to guide students to understand the nature of 
numbers to the zero power by understanding and filling in the 
table as below.  

 

 In English : check each result in the first column and the 

second column. what conclusions did you come to? 

the first column : Use the nature of the division operation to 
powers 
the second column : calculate the result of the operation 
the third column : Conclusions 

 
Activity 2 helps students to understand the nature of numbers to a 

zero power by observing and filling in the table as below. 
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 In English : Observe the following number division 

the first column : Numbers 
the second column : use the power division property 
the third column : Conclusions 

 

 In English :  

2. complete the following table.  

check each result in the first column and the second column. 

what conclusions did you come to? 

the first column : Numbers 
the second column : use the power division property 
the third column : Conclusions 

 
Activity 3 guides students to understand the properties of 
fraction powers by observing the questions given as below. 
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1. Observe the description below 
If 9q = 3. What is the value of s? 
Answer : 9q = 3  
            -3�/q = 3
                    9 Written in exponent 
             3�q = 3
                      the property of exponent number 

It means 2s = 1 �R s = 
�    So that  9%& = 3 

Therefore√9 = 3 then √9 = 9%& = 3 
 

Activity 4 contains practice questions that help students to 
improve their understanding of the nature of zero power 
numbers, the properties of fraction powers and the properties 
of fraction powers. 

5. The teacher guides and directs students in completing 
activities 1 and 2 at LKPD 5 regarding multiplying rank 
numbers. 

6. Students are asked to observe and understand step 1 in 
activity 3 in LKPD 5 individually. 

7. Students are asked to complete the table in step 2 in activity 3 
in LKPD 5 from the understanding obtained from table 1   

8. Students are asked to write down the conclusions they get 
from step 2  

9. Students are asked to work on questions in steps 4 and 5 in 
activity 3 at LKPD 5 in determining negative rank values 
individually to deepen understanding of the material. 

10. The teacher guides and directs students in completing 
activities 1, 2 and 3 at LKPD 5 regarding the rank of zero, 
power negative, power fraction. 

11. Students discuss activities 1, 2 and 3 at LKPD 5 by discussing 
with a group of friends to better understand the material 
provided (gathering information) 

12. If in activities 1, 2 and 3 students experience difficulties, they 
can ask friends one group (asked). 

13. Students help each other in doing each activity. Each student 
is responsible for the success of his or her groupmate. Each 
member of the group is asked to review the results of the 
group's work. One of the groups is asked to present the results 
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of their discussion about activities 1, 2 and 3 to LKPD 5 

(communicate). 
14. The teacher provides the opportunity for other students to 

respond to group presentations 
15. Students are asked to work on practice questions in activity 4 

in LKPD 5 individually (reasoning) 

Exercise questions: 

 Calculate the following exponent values. 
a. 13� 
Answer: 13� = 1 
b.  -−20/� 
Answer: -−20/� = 1 
c. 5u� × 12v� 
Answer b: 5u� × 12v� = 1 × 1 = 1 

 Write the result of the exponential form below. 

a. 
#�'
�x  

Answer: 
#�'
�x = 3�#>w 

 = 3�>� 

 = #�& 

b. 
��{&
X{'  

Answer: 
��{&
X{' = �X'

�&  

 

c. 
�~×�{&

�x  

Answer: 
�~×�{&

�x = �~�-{&/
�x  

 = �&
�x 

 = 2�>w 
 = 2># 

 = 
�' 

Step 3. Quiz 

16. Students check each other's answers to the exercise guided by 
the teacher  (communicate). 

17. The teacher gives quizzes to students to be done individually 
(individual tests / quizzes). 

Step 4. Team Recognition (Group)  
Calculation of individual progress points (done outside of 

class hours)   
18. checks students' answers to quizzes. 
19. Student quiz scores were compared with students' baseline 
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scores to see an improvement in student scores. Then the 
students 'progress points are calculated according to the 
individual progress points table. 

Team score (announced at the next meeting) 

20. The students' progress points in one team are added up 
divided by the number of team members present so that the 
team score is obtained. 

Step 5. Giving Group Achievement Award    

21. pembelajaran Students are given an award in the form of 
praise for active participation during the learning process 

22. The team that gets the highest score according to the scoring 
criteria is awarded in the form of applause. (given at the next 

meeting) 
Closing Activities   

1. Students are asked several questions to see the extent to 
which they understand the power of zero, negative power, and 
power of fractions.  

a. Who of all sons can name the properties of zero and 
negative powers?  
b. Can any of you say the relationship between exponents        

and radical dorm ?  
2. Students are guided to conclude material to rank zero, 
negative power and power of fractions.  

3. Students are given assignments to do at home, namely 
practice 1.4 no. 1, 2, 3, 4 and 5 pages 46-47 in the class IX 
Kemendikbud student book.  

4. Students are informed about the next material, namely the 
count operation of the root form.  

5. The teacher closes the lesson by saying greetings. 

10 menit 

 

Sixth Meeting (3 x 40 minutes)  
Indicator:  
3.1.9 Determining the result of the root form count operation  
4.1.9 Using the root form count operation in solving problems 

 

Activity Description Time 

Allocation 

Preliminary activity 

1. The teacher opens the lesson by saying greetings 
2. Students and teachers pray before learning. 
3. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
4. The teacher asks students if there are difficulties in doing the 

homework given at the previous meeting. 

15 minutes 
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5. Students are invited to remember about arithmetic operations 
in algebraic form where the teacher asks several questions. 
a. Do you still remember all about arithmetic operations in 

algebraic form?  
b. Who of all of you can enumerate arithmetic operations in 

algebraic form?  
6. The teacher delivers the material to be studied, namely the 

root form count operation. 
7. Students are motivated by explaining the benefits of learning 

the root form count operation as follows. On this day you will 
all learn the root calculation operation. This root calculation 
operation is useful for us to change the known root form to a 
simpler form. For example √45, it can be written in a simpler 
form, namely 3√5. We can change the other root forms to a 
simpler form after learning the root form count operation. 

8. Students are motivated by the explanation that groups who 
actively participate in learning will get an award at the end of 
the lesson. 

9. The teacher conveys the learning objectives to be achieved by 
students, namely: 
a. Specifies the result of the root form count operation.  
b. Resolves a problem related to the root form count 

operation. 
 
 

 
Core activities  
Step 1. Presentation from the Teacher  

1. Students pay attention to the explanation from the teacher 
about the root form count operation. The teacher said that 
a. How to simplify the root form, namely √st = √s ×√t  ���ℎ s s�H t sR� s R�s� ��Pt�R` , s, t > 0  and 

lqz = √q√z   ���ℎ s s�H t sR� s R�s� ��Pt�R` , s �
0 s�H t > 0. 

b.  The addition and subtraction operations in the root form, 
namely I�R s, t s�H � sR� s R�s� ��Pt�R`, � > 0 �ℎ��: s√� + t√� = -s + t/√� s√� − t√� = -s − t/√� 

c. yaitu Multiplication and extension operations of the root 
form, namely 

 I�R s, t, u s�H v sR� s R�s� ��Pt�R` ���ℎ s > 0 s�H t >0, �ℎ�� ∶ u√s × v√t = -u × v/√s × t 

90 minutes 
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u√sv√t = uv √s√t 

 (obeserving). 
2. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
3. The teacher distributes LKPD 6 to each group member. 
Step 2. Learning Team (Group) 

4. Students are asked to work on LKPD 6 individually. LKPD 6 
contains activity 1 which helps students to understand 
simplification of the root form by understanding and 
completing the table as below. 

 In English : Observe the following table 

the first column : Root form  
the second column : Simplification 
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In English : Complete the following table 
the first column : Root form  
the second column : Simplification 

 
. Activity 2 helps students to understand the operations of 
addition and subtraction of the root form by observing the 
table and solving the problems given as below 
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In English :  
the first column : Root form  
the second column : Simplification 

 
Activity 3 helps students to understand the operation of 
multiplication and root form expansion by observing the 
examples given and solving the problems given as below. 

 
Activity 4 contains practice questions that help students to 
improve their understanding of simplifying root forms, 
performing addition and subtraction operations and 
performing multiplication and division operations. 

5. The teacher guides and directs students in completing 
activities 1, 2 and 3 in LKPD 6 regarding the count operations 
of the root form. 

6. Students discuss activities 1, 2 and 3 at LKPD 6 by discussing 
with a group of friends to better understand the material 
provided (gathering information) 

7. If in activities 1, 2 and 3 students experience difficulties, they 
can ask friends one group  (asked). 
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8. Students help each other in doing each activity. Each student 
is responsible for the success of his or her groupmate  

9. Each member of the group is asked to review the results of 
group work 

10. One group is asked to present the results of their discussion of 
activities 1, 2 and 3 to LKPD 6  (communicate). 

11. The teacher provides the opportunity for other students to 
respond to group presentations  

12. Students are asked to work on practice questions in activity 4 
in LKPD 6 individually (reasoning). 

Exercise questions: 

 Simplify the following radical form 
a. √125 
Answer: √125 = √25 × 3 
   = 5√3 
b. √600 
Answer: √600 = √100 × 6 
   = 10√6 

 Determine the result of addition and subtraction of the 

root form 5√3 + √243 − √12 

Answer: 5√3 + √243 − √12 = 5√3 + √81 × 3 −√4 × 3 

                                              = 5√3 + 9√3 − 2√3 

          = 12√3 
 Find the result of multiplication and division of the 

root form √5-3√2 − 3√7 

Answer: √5y3√2 − 3√7} = 3√5 × 2 − 3√5 × 7 

             = 3√10 − 3√35 
 

Step 3. Quiz  

13. Students check each other's answers to the exercise guided by 
the teacher (communicating). 

14. The teacher gives quizzes to students to be done individually 
(individual tests / quizzes). 
 

Step 4. Team Recognition (Group)  
Calculation of individual progress points (done outside of 

class hours)   
15.  Teacher checks students' answers to quizzes. 
16. Students 'quiz scores were compared with students' baseline 

scores to see an improvement in student scores. Then the 
students' progress points are calculated according to the 
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individual progress points table. 
Team score (announced at the next meeting) 

17. The student progress points in one team are added up divided 
by the number of team members present so that the team 
score is obtained 

Step 5. Giving Group Achievement Award  

18. Students are given an award in the form of praise for active 
participation during the learning process 

19. The team that gets the highest score according to the scoring 
criteria is awarded in the form of applause. (given at the next 
meeting) 

 Closing Activities   
1. Students are asked several questions to see how far they 

understand the root form count operation. 
a. Who’s can name addition and subtraction properties of 

the radical? 
b. Can any of you mention the nature of multiplication and 

division of the root form? 
2. Students are guided to conclude the material of the root form 

count operation. 
3. Students are informed about the next material, namely 

rationalizing the root form. 
4. The teacher closes the lesson by saying greetings. 

15 minutes 

 

 

 

Seventh Meeting (2 x 40 minutes)  
Indicator:  
3.1.10 Determine the result of rationalizing the denominator of a fraction in the 
form of roots  
4.1.10 Solving problems related to rationalizing the denominator of a fraction in 
the root form 

 

Activity Description Time 

Allocation 

Preliminary activity 

1.  The teacher opens the lesson by saying greetings 
2. Students and teachers pray before learning.  
3. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
4. Students are invited to recall the arithmetic operation on the 

root form where the teacher asks several questions. 
a. Do you still remember all about the arithmetic operation 

on the kar form? 

10 minutes 
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b. Whos can enumerate arithmetic operations in the radical 
form? 

5. The teacher delivers the material to be studied, namely 
rationalizing the root form. 

6. Students are motivated by explaining the benefits of learning 
the root form count operation as follows. 

 On this day you will all learn about rationalizing root forms. In a 
fraction, the denominator can be a radical. The denominator for a 
fraction in the form of a radical is an irrational number. The 
denominator of the fraction can be converted into a rational 
number, and this conversion is called rationalizing the radical form. 
How to rationalize the denominator of a fraction depends on the 
form of the fraction. Once we learn that we will be able to 
rationalize the root form according to the fraction form. 

7. Students are motivated by the explanation that groups who 
actively participate in learning will get an award at the end of 
the lesson. 

8. The teacher conveys the learning objectives to be achieved by 
students, namely:  

a. Determine the result of rationalizing the denominator of a 
fraction in the form of the radical  

b. Resolves a problem related to rationalizing the denominator 
of a fraction in the form of the root 

 
Core Activity  
Step 1. Presentation from the Teacher  

1. Students pay attention to the explanation from the teacher 
about rationalizing the denominator of fractions in the form of 
roots. The teacher said that: 
a. The way to rationalize the form 

q√z is to multiply the 

numerator and denominator of the fraction by the friend 
form of the denominator, namely: s√t = s√t × √t√t 

b. The way to rationalize the form 
|q¡√z is multiplying the  

numerator and denominator with the opposite form s ¡√t. the opposite form from s + √t is s − √t, meanwhile 
the opposite form from dari s − √t iss + √t.: So that the 
multiplication form 

 
|qn√z = |qn√z × q>√zq>√z   �R   |q>√z = |q>√z × qn√zqn√z 

c. The way to rationalize the form 
|√q¡√z is multiplying the  

numerator and denominator with the opposite form √s ¡√t. the opposite form from √s + √t is√s − √t, while the 

60 minutes 
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opposite form from √s − √t is √s + √t. 

 
|√qn√z = |√qn√z × √q>√z√q>√z    �R   |√q>√z = |√q>√z × √qn√z√qn√z 

 ( observing ). 
2. Students are asked to sit in their respective groups that have 

been determined at the previous meeting. 
3. The teacher distributes LKPD 7 to each group member. 
Step 2. Learning Team (Group) 

4. Students are asked to work on LKPD 7 individually. Activity 
1 helps students understand how to rationalize the form  

q√z . 

Activity 2 helps students understand how to rationalize the 
form 

|qn√z or 
|q>√z. Activity 3 helps students understand how 

to rationalize the form 
|√qn√z or 

|√q>√z .. activity 4 contains 

questions  Practice that help students to increase their 
understanding of how to rationalize the root form 

5. The teacher guides and directs students in completing 
activities 1, 2 and 3 at LKPD 7 regarding rationalizing the 
denominator of a fraction in the form of roots. 

6. Students discuss activities 1, 2 and 3 at LKPD 7 by discussing 
with a group of friends to better understand the material 
provided (gathering information) 

7. If in activities 1, 2 and 3 students experience difficulties, they 
can ask friends one group  (asked) 

8. Students help each other in doing each activity. Each student 
is responsible for the success of his or her groupmate. Each 
group member is asked to review the results of the group's 
work. One of the groups is asked to present the results of their 
discussion of activities 1, 2 and 3 to LKPD 7 (communicate). 

9. The teacher provides opportunities for other students to 
respond to group presentations. 

10. Students are asked to work on practice questions in 
activity 4 in LKPD 7 individually (reasoning). 

Exercise questions: 
 Rationalize and simplify the following fraction form. 

a. 
#�√w 

Answer: 
#�√w = #�√w × �√w�√w 

 = �√w-�×�/-√w/& 

 = �√w�×w 

 = �√w��  

 = #√w
�  
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b. 

�w>√� 

Answer: 

�w>√� = 
�w>√� × wn√�wn√� 

 = w�n
�√�
w&>y√�}& 

 = w�n
�√��w>�  

 = w�n
�√��#  

c. 
�√w√#n√w 

Answer: 
�√w√#n√w = �√w√#n√w × √#>√w√#>√w 

 = �√w-√#>√w
y√#}&>y√w}& 

 = �√w-√#>√w#>w  

 = �√w-√#>√w>�  

 = −√15 + 5 
Kuis Step 3. Quiz 

11. Students check each other's answers to the exercise guided 
by the teacher  (communicating). 

12. The teacher gives quizzes to students to be done 
individually (individual tests / quizzes). 

Step 4. Team Recognition (Group)  
Calculation of individual progress points (done outside of 

class hours)   
13. Teacher checks students' answers to quizzes. 
14. Students 'quiz scores were compared with students' 

baseline scores to see an increase in student scores. Then 
the student progress points are calculated according to the 
individual progress point table 

 Team score (announced at the next meeting) 

15. The student progress points in one team are added up 
divided by the number of team members present so that 
the team score is obtained. 

Step 5. Giving Group Achievement Award 

16. Students are given an award in the form of praise for 
active participation during the learning process 

17. The team that gets the highest score according to the 
scoring criteria is awarded in the form of applause. (given 

at the next meeting) 
 
Closing Activities   

1. Students are asked several questions to see the extent of their 
understanding of determining the size of data distribution. 
a. Who’s can mention how to rationalize the denominator of 

10 minutes 
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fractions in the form of roots 
2. Students are guided to conclude the material 
6. Teacher Gives Award  

 3. Students are informed that the next meeting is a daily test.  
 4. The teacher closes the lesson by saying greetings.. 

 

J. Assessment 

a. Assessment techniques : Test 
b. Instrument form : Quiz 
c. Assessment time :  

- Quiz   : end of learning 
d. Grid: 

- Quiz  

Grid Competency 

Achievement 

Indicators Understanding 

Concept 

Questions 

No 

1 3.1.1 Explaining the 
multiplication of 
numbers in the 
form of the 
exponential 
number 

Restate concept 
 
 
 

1a 

Apply concepts logically 
 

1b 

4.1.1 Solve everyday 
problems related to 
the concept of 
exponents 

Apply concepts logically 
 

2 

2 4.1.2 Using the 
multiplication 
property to 
exponent to solve 
the problems 

Present various concepts in 
various forms of 
mathematical representation 
(graphical tables, diagrams, 
sketches, mathematical 
models, or other means 
 

1 

4.1.3 Use the 
exponential 
property of 
exponents to solve 
the problem 

 

Apply concepts logically 
 

2 

3 3.1.4 Explain the 
properties of 
exponents of 
multiplication of 
numbers 

 

Classify objects based on 
whether or not the 
requirements that form the 
concept are met. 
 

1 

4.1.4 Using the Apply concepts logically 2 
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Grid Competency 

Achievement 

Indicators Understanding 

Concept 

Questions 

No 

exponential 
property of 
multiplying 
numbers to solve 
problems 

 

 

4 4.1.5 Using the property 
of division in 
expeditions to 
solve problems 

 

Apply concepts logically 
 

1 

Linking various   
concepts in mathematics 
and outside of mathematics 

2 

5 4.1.7 Using the 
properties of 
powers of zero and 
negative powers in 
solving problems 

 

Identify the properties of 
the operation or concept 
 

1 

4.1.8 Solving problems 
related to the form 
of roots and rank 
numbers 

 

Apply concepts logically 
 

2 

6 3.1.9 Determining the 
result of the root 
form count 
operation  

Apply concepts logically 
 

1 
 

4.1.9 Using the root 
form count 
operation in 
solving problems 

 

Linking various   
concepts in mathematics 
and outside of mathematics 

2 

7 3.1.10  Determine the 
result of 
rationalizing the 
denominator of a 
fraction in the 
form of  roots  

 

Apply concepts logically 
 

1 

4.1.10 Solving problems 
related to 
rationalizing the 
denominator of a 
fraction in the root 

Linking various   
concepts in mathematics 
and outside of mathematics 

2 
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Grid Competency 

Achievement 

Indicators Understanding 

Concept 

Questions 

No 

form 
 

 

 

Padang,      July 2019 

Knowing, 
Principal of SMP Negeri 4 SUTERA        Lesson Teacher   

 

 

Dewitri, S.Pd, M.Pd          Wiwy Pratama Putri 

NIP. 19721224 199702 1 001         NIM. 1301350 
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SMP class IX Semester I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Student Worksheet 1 

NAME  : 

GROUP : 

3.1 Explaining and carrying out the 
operations of integer exponents and the 
form of the roots, and their properties 

4.1 Solving problems related to the 
properties of the integer and root form 
operations 

Kompetensi dasar 

3.1.1 Explaining the multiplication of numbers in 
the form of the exponential number 

4.1.1 Solving everyday problems related to the 
concept of exponents Indikator   

1. Read Basmalah before starting work  
2. Fill in the complete name and name of 

your group  
3. Do activity 1 individually  
4. Discuss activities 2 with your group of 

friends  
5. Do activity 3 individually  
6. After that, discuss activity 3 with your 

group of friends  
7. If there are difficulties ask the teacher  
8. The results of the group discussion will 

be presented in front of the class 
9.  

Petunjuk  
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ACTIVITY 1 (understanding the concept of Exponent ) 

1. Look at table 1 below! 
Exponent Multiplication Form Value Desc. 5� 5 × 5 × 5 × 5 625  5� is a power of 5. Number 5 

is the base or base number and 
4 is the exponent or exponent 

2. Complete the table below, as in step 1 

Exponent Multiplication Form Value Desc. 2�    
 
 
 
 3#    
 
 
 
 4w    
 
 
 
 5�    
 
 
 
 
 10�    
 
 
 
 
 

3. After doing step 2, what can you conclude about Exponent? 
 

  
The exponent  is.......................................................................... 
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
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ACTIVITY 2 (writing down Eksponent) 

1. Pay attention to the following questions! 
Express the following multiplication in power form. 
a. -−2/ × -−2/ × -−2/ 

Answer: Because -−2/ is multiplied repeatedly by 3 times then -−2/ ×-−2/ × -−2/ is the power of base -−2/ to the power of 3  
So, -−2/ × -−2/ × -−2/ = -−2/# 

b. � × � × � × � × � × � 
Answer: Because � is multiplied repeatedly by 6 times then � × � × � × � ×� × � is the power of base � to the power of 6. 
So, � × � × � × � × � × � = �� 

2. Solve the following problem as step 1 
a. 7 × 7 × 7 × 7                             c. 3 × 3 × 3 × H × H × H 
b. � × � × � × � × �                     d. 2O × 2O × 2O × 2O × 2O × 2O 
 

 

 

 

 

 

 

 

 

3. attention to the steps in solving the following problem 
What is the result of the operation 3 + 2 × 5� ? 
Answer: 3 + 2 × 5� = 3 + 2 × 25            calculate the result of the power 
                               = 3 + 50                  Do the multiplication operation 
                               = 53                          do the addition operation 
In the same way, find the result of the operation4#: 8 + 3� 
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ACTIVITY 3 (EXERCISE) 
1. Write in a exponent format. 

a. S− �#T × S− �#T × S− �#T × S− �#T 

b. � × � × 4 × 4 × 4 
2. Find the result of: 

a. 9 ∶ 3 × 4# 

b. S
�T# × 4� + 
� 

c. -−6/� 
3. Determine the value of x in the math equation below. 

a. 7X = 343 
b. 5X = 625 

4. A tub in the shape of a cube has a rib length of 8 cm. Determine the volume 
of the bath. 
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Student Worksheet 2 

NAME  : 

GROUP : 

 

3.1 Explaining and carrying out the 
operations of integer exponents and the 
form of the roots, and their properties 

4.1 Solving problems related to the 
properties of the integer and root form 
operations 

Basic competence 

3.1.2 Explaining the nature of multiplication in 
exponents with the same base 

3.1.3 Describe the nature of exponents to 
powers 

4.1.2 Using the multiplication property of 
exponents to solve problem 

4.1.3 Using the exponential property of 
exponential numbers to solve problem 
exponential nature exponential property 

Indicators   

1. Read Basmalah before starting work  
2. Fill in the complete name and name of 

your group  
3. Discuss activities 1 and 2 with your 

group of friends  
4. Do activity 3 individually  
5. After that, discuss activity 3 with your 

group of friends  
6. If there are difficulties ask the teacher  
7. The results of the group discussion will 

be presented in front of the class 

Instructions  
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KEGIATAN 1 (mengalikan dua bilangan berpangkat dengan basis yang 

sama) 
1. Observe the table 1 below. 

 

In English : 

the first column : multiplication operation on exponent  
the second column : Multiplication operation  
the third column : exponent 
2. After you observe the table in step 1, complete the table below. 

 

3. . After doing step 2. what can you conclude? 
 

  
The product of exponents with the same base is.................. 
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
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4. By Using the results of step 3, solve the following problems 
a. 5� × 5# 

b. -−2/� × -−2/w 

c. 8 × 8� 

d. O# × O� 

 

 

 

 

 

 

 

 

 ACTIVITY 2 (Exponent from an exponent ) 
1. Observe the following table 1. 

 

In English :  

the first column : Exponent from an exponent  
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the second column : Form of repeated multiplication 

the third column : exponent 
2. After observing the table in step 1, complete the following table 

Exponent from an 
exponent 

Form of repeated multiplication Exponent 

-7�/# 

-7#/� 

-��/# 

-�#/� 

3. From step 2, what can you conclude. 
 

 

 

 

 

 

4. Solve the following problem. 
a. -3�/� 

b. S
�
#Tw

 

c. --−6/�/# 

d. -s� × sw/� 

 

 

 

 

 

 

 

 

 

 

 

Exponent from an exponent is ... 
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ACTIVITY 3 (Exercise) 

1.  Simplify the multiplication of the following exponent. 
a. 7# × 7� 

b. S
#T� × S
#T�
 

 

 

 

2. Simplify the following form. 
a. -9�/� b. -3�/X = 243 c. -6# × 6w/w 

 

 

 

 

 

 

3. Television wave frequency 10w� revolutions per second. If the X-ray 
frequency is 10,000 times the television frequency, what is the X-ray 
frequency? 
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Student Worksheet 3 

NAME  : 

GROUP : 

 

3.1 Explaining and carrying out the 
operations of integer exponents and 
the form of the roots, and their 
properties 

4.1 Solving problems related to the 
properties of the integer and root 

Instructions 

Indicators 

Basic competence 

3.1.4 Explaining the of multiplication of 
numbers 

4.1.4 Use the exponential property of 
multiplying  numbers to solve the problem 

 

1. Read Basmalah before starting work  
2. Fill in the complete name and name of 

your group  
3. Discuss activities 1 and 2 with your group 

of friends  
4. Do activity 3 individually  
5. After that, discuss activity 3 with your 

group of friends  
6. If there are difficulties ask the teacher  
7. The results of the group discussion will be 

presented in front of the class 



146 

 

 

ACTIVITY 1 (Exponent of multiplying numbers) 
1. Observe the following table 1. 

 

In English :  

the first column : multiplication operation on exponent  
the second column : Form of repeated multiplication 

the third column : exponent 
2. After observing the table in step 1, complete the table below. 

multiplication operation 
on exponent 

Form of repeated multiplication exponent 

-7 × 9/# 

-13 × 7/w 

-� × �/� 

-6 × �/# 

-2 × 7/� 

3. From step 2, what can you conclude. 
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4. Complete the following questions. 
a. -4�/� b. -��/# c. -2 × 5/# 

 

 

 

 

 

 

 
ACTIVITY 2 (Exercise) 

1. . Determine the result of the following exponent 
a. --−3/ × 2/# b. -−3uv/� c. -O × �/w 

 

 

 

 

 

 

 

2. An electrical appliance has a resistance of 2 × 10�ohms with a current 
of3 × 10�amperes for 2 minutes. How many joules of electrical energy is 
used? (Remember: ¢ = K�+�) 
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Student Worksheet 4 

NAME  : 

GROUP : 

 

3.1 Explaining and carrying out the 
operations of integer exponents and the 
form of the roots, and their properties 

4.1 Solving problems related to the 
properties of the integer and root form 
operations 

Indicators 

Basic competence 

3.1.5 Explaining the properties division in 
exponents 

3.1.6 Explain the properties of exponents in 
fractions 

4.1.5 Use the properties of exponents to division 
to solve problems 

4.1.6 Use the power property of fractions to solve 
the problem 

1. Read Basmalah before starting work  
2. Fill in the complete name and name of 

your group  
3. Discuss activities 1 and 2 with your group 

of friends  
4. Do activity 3 individually  
5. After that, discuss activity 3 with your 

group of friends  
6. If there are difficulties ask the teacher  
7. The results of the group discussion will 

be presented in front of the class 

Instructions 
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ACTIVITY 1 (division in exponents ) 

1. Observe the following table 1. 

 

In English :  

the first column : division in exponents  
the second column : Form of repeated multiplication 

the third column : exponent 
2. . After observing the table in step 1, complete the following table. 
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In English :  

the first column : division in exponents  
the second column : Form of repeated multiplication 

the third column : exponent 
 

3. From step 2, what can you conclude. 
 

 

4. Solve the following problem 

a. 
->w/�
->w/~ 

b. 
Xx
X& 

c. 
�Lx
Lx  

d. 
y#~×#'}&

#&  

e. 
�x×y�'}&

�~  

f. 
#�L�×��'
wL�×��'  

 

 

 

 

 

ACTIVITY 2 (the exponential number in the fraction) 

1. Observe the following table 1. 

 

In english :  

the first column : the exponential number in the fraction 

the second column : Form of repeated multiplication 

the third column : the form of division in exponents 

division in exponents is ... 
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2. After observing the table in step 1, complete the following table 

 

 

In english :  

the first column : the exponential number in the fraction 

the second column : Form of repeated multiplication 

the third column : the form of division in exponents 
 

3. From step 2, what can be concluded. 
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4. Complete the following questions. 

a. S->�/# T�
 b. S�qz T�

 c. S�L�C T�
 

 

 

 

 

 

 

 

ACTIVITY 3 (Exercise) 
1. Simplify the following division. 

a. 7�: 7� 

b. 
�~
�  

c. 

���&x
�w�%�  

d. 
yp%�}&:y$�}~

px  

e. 
��×��

��  

f. 
�
x
�& : S��T�

 

 

 

 

 

 

 

 

 

2. A tube has a radius  7t#. if the height of the cylinder is 15t#, then express 
the volume of the cylinder in the form π and b. 
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3. Obtain the value of �  from the division in powers below `�
`� × `�

`# = `$ 
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Student Worksheet 5 

NAME  : 

GROUP : 

 

3.1 Explaining and carrying out the 
operations of integer exponents and the 
form of the roots, and their properties 

4.1 Solving problems related to the 
properties of the integer and root form 
operations 

3.1.7 Explain the properties of powers of zero 
and negative powers 

3.1.8 Using the zero and negative power 
properties to solve problems 

4.1.7 Using the properties of powers of zero and 
negative powers in solving problem 

4.1.8 Solving problems related to the form of 
roots and rank numbers 

Indicators 

Basic competence 

1. Read Basmalah before starting work  
2. Fill in the complete name and name of your 

group  
3. Discuss activities 1, 2 and 3 with your group 

of friends  
4. Do activity 4 individually  
5. After that, discuss activity 4 with your group 

of friends  
6. If there are difficulties ask the teacher  
7. The results of the group discussion will be 

presented in front of the class 
8.  

Instructions 



155 

 

 

ACTIVITY 1 (nonzero real numbers to the power of zero) 

1. Observe the division of the exponents  

 3�: 3� = #×##×# = �� = 1               ...(i) 

 3�: 3� = #&
#& = 3�>� = 3�         ...(ii) 

From (i) and (ii) t is found that1 = 3�. 
2. Complete the following table. 

(check each result in the first column and the second column. what 
conclusions did you come to?) 

 

In English : the first column : Use the nature of the division operation to powers 

the second column : calculate the result of the operation 

the third column : Conclusions 
 

3. Use the results in step 2 to define s� for  s nonzero number 
 

 

 

4. Calculate the following Exponent : 
a. 5� b. -O�/� c. 34s�t� d. -�w/� 

 

For every  real number is not zero, , s� worth... 
In algebra can be rewritten as follows: s� =.... for s real numbers s ≠ 0. 
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) ACTIVITY 2 (nonzero real numbers to negative integers) 
1. Observe the division of the numbers as follows 

 

  
In English :  

the first column : Numbers 

the second column : use the power division property 

the third column : Conclusions 
2. Complete the following table. 

(Check each result in the first column and the second column. what 
conclusions did you come to?) 
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In English :  

the first column : Numbers 

the second column : use the power division property 

the third column : Conclusions 
3. nilai Use the results of step 2, to define the values s>$ for the numbers s 

non-zero real numbers and  � integers 
 

 

 

4.  Change the following powers to positive powers. 
a. 7># b. -3O/>� c. 




{& × 


{%& d. 

#q{x 

 

 

 

 

 
5. Change the following powers to negative powers. 

a. 

#& b. 20u>w: 10u>�w c. 


q� × 
q~ d. 
L%%×L%'

L£×L'  

 

 

 

 

every s  nonzero real number and � integers, apply: s>$ =....  for s ≠ 0, s real numbers and � integers. 
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KEGIATAN 3 (Pangkat pecahan) 

1. Observe the description below. 
If 9q = 3. What is the value of s? 
Answer : 9q = 3  
            -3�/q = 3
                    9 Written in exponent 
             3�q = 3
                      the property of exponent number 

It means 2s = 1 �R s = 
�    So that  9%& = 3 

Therefore√9 = 3 then √9 = 9%& = 3 
2. Use the method like step 1, to solve the following problem 

a. If 16X = 4. What is the value of x? 
 

 

 

b.  

c. If 125� = 5. What is the value of k? 

 

 

 

 

d. If 9z = 27. What is the value of b? 
 

 

 

 

3.  From step 1 and 2, what conclusion do you get 
 

 

 

4. Convert the following fraction to the radical form. 

a. 12'~ b. -28�/%~ c. 11~x × 11�� 

 

s�m = √s……    
For s > 0 and  P, � u�`���A� ������R 
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5. Convert the following radical forms to fractional powers 

a. √3 b. √5� c. √16w'
 

 

 

 

 

 ACTIVITY 4 (Exercise) 

1. Calculate the power value below. 
a. 13� b. -−20/� c. 5u� × 12v� d. 


wB¤
#w¤B¤ 

 

 

 

 

2. Write down the following exponents. 

a. 
#�'
�x  b. 

��{&
X{'  c. 

�~×�{&
�x  d. 3: #'×#&

#x  e. 

#x ×

#{~ 

 

 

3. Simplify the following fraction powers. 

a. 27%' × 27&' b. 
�%'×�'

�%&  c. 6 £%% × 6 �%% 

 

 

 

 

 

4. Convert the following radical forms to fractional powers. 

a. √10 b. √12�~
 c. √15�'

 d. √23x
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Student Worksheet 6 

NAME  : 

GROUP : 

 

3.1 Explaining and carrying out the 
operations of integer exponents and 
the form of the roots, and their 
properties 

4.1 Solving problems related to the 
properties of the integer and root 

Basic competence 

3.1.9 Determining the result of the root form 
count operation 

4.1.9 Using the root form count operation in 
solving problems 

Indicators 

1. Read Basmalah before starting work  
2. Fill in the complete name and name of 

your group  
3. Discuss activities 1, 2 and 3 with your 

group of friends  
4. Do activity 4 individually  
5. After that, discuss activity 4 with your 

group of friends  
6. If there are difficulties ask the teacher  
7. The results of the group discussion will 

be presented in front of the class 

Instructions 
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ACTIVITY 1 (simplifying the root form) 

1. Observe the following table 

 

In English : the first column : Root form  
the second column : Simplification 

2. From step 1, what can you conclude? 
 

 

 

3. Complete the following table. 

 

In English : 
the first column : Root form  
the second column : Simplification 

 

√st = √… × √… 

lst = √…√… 
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ACTIVITY 2 (addition and subtraction root form) 

1. Observe the following example. 

a. 2√2 + 3√2 = -2 + 3/√2 = 5√2 

b. 5√3 − 2√3 = -5 − 2/√3 = 3√3 

2. After observing the example in step 1, what can you conclude. 
 
 

 

 

3. the addition and subtraction of the following radical forms. 

a. 13√5 + 29√5 b. 15√7 − 25√7 c. √5 − 6√5 + 7√5 

 

 

 

4. Look at the following table. 

 

In English :  
the first column : Root form  
the second column : Simplification 

For every a, b and real number and � > 0, then applies s√� − t√� = -… + ⋯ /√… s√� − t√� = -… + ⋯ /√… 
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5. Complete addition and subtraction of the following radical forms. 
a. √20 + √25 

b. −5√2 + 12√8 

c. 3√2 + 4√8 +7√32 

d. 6√27 − 3√12 −√3 

e. √48 + √108 −√27 

 

 

ACTIVITY 3 (multiplication and division root form) 
1. Observe the example below 

a. 2√3 × 4√7 = -2 × 4/√3 × 7 = 8√21 

b. 
�√�
�√# = �
� l�# = �# l�# 

2. After observing the example from step 1, what can you conclude? 
 

 

 

 

 

3. Determine the results of multiplication and division following the root form 
a. √11 × √5 

b. 8√3 × 24√12 

c. 
√�√�� 

d. 

�√�w√�  

e. √3-3√2 − √5/ 

f. y√6 + 2√2}-3√2 − √3 

 

 

 

 

 

 

 

 

 
 
ACTIVITY 4 (Exercise) 

1. Simplify the following form. 
a. √125 b. √600 c. ¥0,0000256 

For  s, t, u s�H v real numbers with s > 0 and t > 0, apply : u√s × v√t = -… × … /√… × … u√sv√t = …… l…… 
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2. Determine the addition and subtraction of the following form 

a. 5√3 + √243 − √12 b. 2√3 − 2√12 + 3√2 

 

 

 

 

 

 

 

 

3.  Find the result of multiplication and division of the following form 

a. √5-3√2 − 3√7 b. 
√
�√�  
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Student Worksheet 7 

NAME  : 

GROUP : 

 

Basic competence 

Instructions 

3.1 Explaining and carrying out the 
operations of integer exponents and the 
form of the roots, and their properties 

4.1 Solving problems related to the 
properties of the integer and root form 
operations 

berpangkat bulat dan bentuk akar 

3.1.10 Determine the result of rationalizing the 
denominator of a fraction in the form of  
roots 

4.1.10 Solving problems related to rationalizing 
the denominator of a fraction in the root 
form 

Indicators     

1. Read Basmalah before starting work  
2. Fill in the complete name and name of your 

group  
3. Discuss activities 1, 2 and 3 with your group 

of friends  
4. Do activity 4 individually  
5. After that, discuss activity 4 with your group 

of friends  
6. If there are difficulties ask the teacher  
7. The results of the group discussion will be 

presented in front of the class 
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ACTIVITY 1 (Merasionalkan bentuk 
¦√§ ) 

: The way to rationalize the form 
q√zis to multiply the numerator and 

denominator of the fraction by the friend form of the denominator, namely: s√t = s√t × √t√t 

 
1. Rationalize the denominator for the fraction, then simplify 

                 
�√w 

Answer : 
�√w = �√w × √w√w                               multiplying the  numerator and denominator 

with the opposite form √5 

                     = �×√w√w×√w                                                         do the multiplication operation 

                     = �√w√w×w                                                     multiplicative nature of the root form 

                     = �√ww  

2. Rationalize the denominator for the fraction as shown in step 1. 

a. 

�√w b. √w√� c. 

>�√w d. √#√� 
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ACTIVITY 2 ( The Rationalize form 
¨¦n√§ or  

¨¦>√§ ) 

 The way to rationalize the form 
|q¡√z is multiplying the  numerator and 

denominator with the opposite form s ¡ √t. the opposite form from s + √t is s − √t, meanwhile the opposite form from dari s − √t iss + √t.: So that the 
multiplication form 

�s + √t = �s + √t × s − √ts − √t     �R   �s − √t = �s − √t × s + √ts + √t 

 
1. Rationalize and simplify the following fraction form 

         
#�n√� 

Answer : 
#�n√� = #�n√� × �>√��>√�            multiplying the  numerator and denominator with 

the opposite form 6 − √2 

                         = #-�>√�/
�&>y√�}&                             the multiplication nature of the root form  

calculate the result of the appointment 
  

                         = #-�>√�/#�                                do the subtraction operation 

                         = ##� -6 − √2/ 

2. Rationalize the denominator of the following fractions as in step 1. 
a. 

�wn√� b. 
�#n√�
 c. 

##>√w d. 
>#�>√# 
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ACTIVITY 3 ( The Rationalize form 

¨¦n√§ or  
¨¦>√§ ) 

 The way to rationalize the form 
|q¡√z is multiplying the  numerator and 

denominator with the opposite form s ¡ √t. the opposite form from s + √t is s − √t, meanwhile the opposite form from dari s − √t iss + √t.: So that the 
multiplication form �

√s + √t = �
√s + √t × √s − √t

√s − √t    �R   �
√s − √t = �

√s − √t × √s + √t
√s + √t 

 
 
1. . Rationalize and simplify the following fraction form 

 
 

�√wn√� 

Answer: 
�√wn√� = �√wn√� × √w>√�√w>√�             multiplying the  numerator and denominator 

with the opposite form √5 − √2 

                           = �-√w>√�/
y√w}&>y√�}&                          the multiplication nature of the root form 

                           = �-√w>√�/w>�                             calculate  the result of the appointment 

                            = �-√w>√�/#                             do the subtraction operation 

                           = �# -√5 − √2/ 

2. Rationalize the denominator of the following fractions as in step 1. 

a. 
�√#n√� b. 

�√w>√� c. 
w>�√��√�>w 
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ACTIVITY  4 (Exercise ) 

1. Rationalize and simplify the following fraction form. 
a. 

#�√w b. 

�w>√� c. 

�√w√#n√w 

 

 

 

 

 

 

2. The diagonal length of a square is 20 cm. Determine the length of the square? 
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APPENDIX 8 

Learning Implementation Plan (RPP) Validation Sheet 

Education Unit : SMP Negeri 4 SUTERA  

Subject  : Mathematics   

Class / Semester : IX / I  

Material  : Number of Ranks and Root Form 

Assessment Instructions  

 

Check (√) in the assessment column below, with the following evaluation criteria.  

1. Check mark (√) in column 1: Not good  

2. Check mark (√) in column 2: Poor  

3. Check mark (√) in column 3: Fairly good  

4. Check mark (√) in column 4: Good 

 

No Component/ Indicator 

Assessment 

Notes 

1 2 3 4 

I. GENERAL 

A Compiled for each KD that can be 

implemented in one meeting or more. 

     

B RPP Components: RPP identity, KI, 

KD, competency achievement 

indicators, learning objectives, teaching 

materials, time allocation, learning 

methods, learning media, learning 

resources, learning activities 

(introduction, core, closing), and 
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No Component/ Indicator 

Assessment 

Notes 

1 2 3 4 

assessment of learning outcomes. 

II. EXPLANATION OF RPP COMPONENTS  

A  Identity RPP 

Includes education unit, subjects, 

classes, semesters, subject matter / sub-

material, and number of meetings 

     

B Core Competencies (KI) and Basic Competencies (KD) 

1. The formulation of KI and KD is in 

accordance with the content 

standards. 

     

2. Relationship between KI and KD.      

C 

 

 

Indicators 

1. Indicators developed in accordance 

with the characteristics of students, 

subjects, educational units, and 

regional units. 

     

2. Indicators are formulated using 

measurable and observable 

operational verbs that include 

knowledge, skills and attitudes. 

     

3. Indicators are used as the basis of to 

compile assessment tools. 

     

4.  Each KD is developed into several 

indicators. 
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No Component/ Indicator 

Assessment 

Notes 

1 2 3 4 

5. Operational Verbs (KKO) on 

achievement indicators do not 

exceed the level of thinking KKO in 

KD. 

     

D Learning objectives 

Describe the process and outcomes that 

students are expected to achieve in 

accordance with basic competencies. 

     

E Teaching materials 

1. Contains relevant facts, concepts, 

principles and procedures. 

     

2. The material coverage is in 

accordance with the competencies to 

be achieved 

     

F Time Allocation 

In accordance with the needs for 

achieving basic competency and 

learning load. 

     

G Cooperative Learning Model Cooperative Learning Model Student Teams 

Achievement Division  (STAD) 

Stepsof learning in accordance with the 

stages ofType Student Teams 

Achievement Division (STAD) 
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No Component/ Indicator 

Assessment 

Notes 

1 2 3 4 

H Learning Activities 

1. Introduction 

Initial activities to generate 

motivation and focus students' 

attention to actively participate in 

the learning process 

. 

     

2. Core 

Is a learning process to achieve 

learning objectives through a 

cooperative learning model type 

Student Teams Achievement Division 

(STAD) 

     

3. Closing 

a. Reflect on activities to end 

learning activities. 

     

b. Make summaries or conclusions 

and evaluations. 

     

c. Provide feedback and follow-up.      

I Assessment of Learning Outcomes 

Procedures and instruments for 

assessing process and learning 

outcomes are tailored to the competency 

achievement indicators. 
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No Component/ Indicator 

Assessment 

Notes 

1 2 3 4 

J Learning Resources 

Determination of learning resources is 

based on KI, KD, teaching materials, 

learning activities, and competency 

achievement indicators. 

     

 

General Assessment Assessment Notes 

Yes No 

RPP can be used without revision    

RPP can be used with few revisions    

RPP can be used with many revisions    

RPP has not been used (still needs consultation)    

Validator Recommendations for RPP: 

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

.................................................................................................................................... 

Padang,     July 2019 

Validator, 

.................................... 

LKPD Validation Sheet 
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Education Unit : SMP Negeri 4 SUTERA  

Subject  : Mathematics   

Class / Semester : IX / I  

Material  : Number of Ranks and Root Form 

Assessment Instructions  

Give a check mark (√) in the assessment column below with the following 

evaluation criteria: 

1. Check mark (√) in column 1: Not good 

2. Check mark (√) in column 2: Poor 

3. Check mark (√) in column 3: Good enough 

4. Check mark (√) in column 4: Good 

 

A. Format  

No Aspects to be Evaluated Aspects of 

Assessment 

1 2 3 4 

1 Clarity of material distribution 
2 The numbering system is clear 
3 Space / layout arrangement location 
4 Type and size of letters accordingly 
5 Facilitate students to use it 
 

B. Contents 

No Aspects to be Evaluated 

Aspects of 

Assessment 

1 2 3 4 

1 In accordance with the learning objectives     
2 Grouped into logical parts     
3 Eligibility as a learning     
4 Leads to understanding mathematical concepts     
5 Appropriateness to learning flow     
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C. Assessment 

No Aspects to be Evaluated 

Aspects of 

Assessment 

1 2 3 4 

1 Appropriateness to learning objectives     
2 Understanding of concepts     
3 Readability / language     

D. Language 

No Aspects to be Evaluated 

Aspects of 

Assessment 

1 2 3 4 

1 Easy for students to understand     
2 Provide practical instructions on the steps for LKPD     
3 Use good and correct Indonesian language     
4 Use clear and simple sentences     

 

E. General Assessment 

 No General Assessment 
Assessment Notes 

Yes No  

1 RPP can be used without revision    
2 RPP can be used with few revisions    
4 RPP can be used with many revisions    

5 
RPP has not been used (still needs 
consultation) 

   

 

F. Comments and Suggestions 

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

.............................................................................................................................. 

Padang,    July 2019 

Validator, 

................................. 

APPENDIX 9 
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DIVISION OF STUDY GROUPS BY VALUE ACADEMIC 

MATHEMATICS OF STUDENTS 

Group 1 Group 2 Group 3 Group 4 

S5 S1 S4 S2 
S9 S11 S7 S6 

S16 S17 S25 S18 
S26 S31 S32 S21 

Group 5 Group 6 Group 7 Group 8 

S3 S13 S8 S19 
S14 S20 S10 S24 
S15 S22 S12 S27 
S23 S28 S30 S29 
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APPENDIX 10 

THE CONCEPT UNDERSTANDING QUIZ PROBLEMS 

Education Unit : SMP Negeri 4 SUTERA  

Subject  : Mathematics   

Class   : IX  

Material  : Number of Ranks and Root Form 

Basic Competencies :  

3.1 Explain and perform the operation of round number and root shape, and its 
properties 

4.1 Solves a problem related to the operation properties of integers and radical 
forms  

Meeting  Indicators of 
Competence 
Achievement 

Indicators 
Understanding 

Concept 

Questions 
No 

Cognitive 
Level 

C1 C2 C3 
1 3.1.1 Explaining 

the 
multiplicati
on of 
numbers in 
the form of 
the 
exponential 
number 

Restate concept 
 
 
 

1a    

Apply concepts 
logically 
 

1b    

4.1.1 Solve 
everyday 
problems 
related to the 
concept of 
exponents 

Apply concepts 
logically 
 

2    

2 4.1.2 Using the 
multiplicatio
n property to 
exponent to 
solve the 
problems 

Present various 
concepts in various 
forms of 
mathematical 
representation 
(graphical tables, 
diagrams, sketches, 

1    
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mathematical 
models, or other 
means 

4.1.3 Use the 
exponential 
property of 
exponents to 
solve the 
problem 

 

to develop   
the conditions 
necessary and / or 
sufficient conditions   
of concept 

2    

3 3.1.4 Explain the 
properties of 
exponents of 
multiplication 
of numbers 

Classify objects 
based on whether or 
not the requirements 
that form the 
concept are met. 
 

1    

4.1.4 Using the 
exponential 
property of 
multiplying 
numbers to 
solve 
problems 

Apply concepts 
logically 
 

2    

4 4.1.5 Using the 
property of 
division in 
expeditions to 
solve 
problems 

Apply concepts 
logically 
 

1    

Linking various   
concepts in 
mathematics and 
outside of 
mathematics 

2    

5 4.1.7 Using the 
properties of 
powers of 
zero and 
negative 
powers in 
solving 
problems 

Identify the 
properties of the 
operation or concept 
 

1    

4.1.8 Solving 
problems 
related to the 
form of roots 
and rank 
numbers 

Apply concepts 
logically 

2    
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6 3.1.9 Determining 
the result of 
the root form 
count 
operation  

Apply concepts 
logically 
 

1 
 

 
 
 

  

4.1.9 Using the 
root form 
count 
operation in 
solving 
problems 

Linking various   
concepts in 
mathematics and 
outside of 
mathematics 

2    

7 3.1.10 Determine 
the result of 
rationalizing 
the 
denominator 
of a fraction 
in the form of  
roots  

 

Apply concepts 
logically 
 

1    

4.1.10 Solving 
problems 
related to 
rationalizing 
the 
denominator 
of a fraction 
in the root 
form 

 

Linking various   
concepts in 
mathematics and 
outside of 
mathematics 

2    

 

 

  



181 

 

 

APPENDIX 11 

CONCEPT UNDERSTANDING QUIZ 

QUIZ I 

1. a. State the meaning of the exponent? 
b. Express the repeated multiplication in exponential form. Explain your 

reasons 
 -−7/ × -−7/ × -−7/ 
 

2. Determine the result of the following operation. 
a. 5 + 3 × 2� 
b. 


� -6# − 4�/ 

QUIZ II 

1. The range of diameter of the earth is 105 m. While the diameter range of the 
sun is 10,000 times the diameter of the earth. Determine the size of the solar 
diameter range? 

2. If -3�/X = 81. What is the value of 4X?  
QUIZ III 

1. . Which of the following statements is true? If the answer wrong, give your 
reason 
a. 2 × 3� = -2 × 3/�           b. -st/$ = st$              c. -2 × 3/w = 6w 

2. Simplify the shape -2 × 7/# × 7�. 
QUIZ IV 

1. Simplify the following divisions. 

 
->#/%£×->#/&'
->#/&x×->#/�  

2. A photo with a rectangular shape is  5wX cm2 and the width is 5�Xcm. 
Determine the length of the photo? 

QUIZ V 

1. If -14�/># = 196X. Determine the value of x+5? 
2. Simplify the power of the fraction and convert it to the radical form. 

 11~x × 11�� 
QUIZ VI 

1. Simplify the following root shapes 

 7√3 + √48 − √192  
2. A triangular garden has side lengths  √6 m, √24 m, √54 m.. Determine the 

circumference of the park. 
QUIZ VII 

1. Rationalize the denominator of the following fractions. 

 

w√

>√�  

2. A rectangular drawing has an area of 18√5 �P� the width is 5√2 �P. 
Determine the length of the drawing? 
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APPENDIX 12 

QUESTION AND SOLUTION OF THE CONCEPT UNDERSTANDING 

QUIZ 

Meeting 1 

Question Solution Score  

1. a. State the meaning of the 
exponent?  

A rank number is a repeated 
multiplication of the same number. 

4 

b. Express the repeated 
multiplication in 
exponential form. 
Explain your reasons -−7/ × -−7/ × -−7/ 

 

-−7/#, Because -−7/ is multiplied by 
3 times then -−7/ × -−7/ × -−7/ is a 
base number -−7/ and the exponent is 
3 
 

2. Determine the result of the 
following operation 
a. 5 + 3 × 2� 
b. 


� -6# − 4�/ 

a. 5 + 3 × 2� = 5 + 3 × 16 
            = 5 + 48 
            = 53 

b. 

� -6# − 4�/ = 
� -216 − 16/ 

                   = 
� -200/ 

                   = 100  

4 

ª��s� ���R� 8 
 

ªℎ� <��s� As���` = ªℎ� �t�s���H ���R�ª��s� ���R� × 100 

 

Meeting 2 
Question Solution Score  

1. The range of diameter of 
the earth is 105 m. While 
the diameter range of the 
sun is 10,000 times the 
diameter of the earth. 
Determine the size of the 
solar diameter range? 

Known: Hz = 10w 
           Hp = 10.000 × Hz 
Ask : Hp? 
 Hp = 10.000 × Hz 
       = 10� × 10w 
       = 10�m 
So, the size of the solar diameter range 
adalah 10�m 

4 

2. If -32/O = 81. What is the 
value of 4O? 

Known:  -3�/X = 81 
Ask : 4X? 
 -3�/X = 81 
     3�X = 3� 
It means 2O = 4  
                    O = 2 
So, the value of 4X = 4� = 16 

4 

ª��s� ���R� 8 
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ªℎ� <��s� As���` = ªℎ� �t�s���H ���R�ª��s� ���R� × 100 

 
 
 
Meeting 3 

Question Solution Score  

1. . Which of the following 
statements is true? If the 
answer wrong, give your 
reason 
a. 2 × 3� = -2 × 3/� 
b. -st/$ = st$ 
c. -2 × 3/w = 6w 

a. Wrong, because 2 × 3� ≠ -2 × 3/� 
                       2 × 6 ≠ 2� × 3� 
                            12 ≠ 4 × 9 
                            12 ≠ 36 
b. Wrong, because -st/$ = s$t$ is 

not as same as st$ 
c. True 

4 

2. Simplify the shape -2 × 7/# × 7� 
 -2 × 7/# × 7� = 2# × 7# × 7� 
                         = 2# × 7#n� 
                         = 2# × 7w 

4 

ª��s� ���R� 8 
 

ªℎ� <��s� As���` = ªℎ� �t�s���H ���R�ª��s� ���R� × 100 

 
Meeting 4 

Question Solution Score  

1. Simplify the following 
divisions. 

 
->#/%£×->#/&'
->#/&x×->#/�  

 
->#/%£×->#/&'
->#/&x×->#/� = ->#/%£�&'

->#/&x��  

                      = ->#/~&
->#/'& 

                      = -−3/��>#� 
                      = -−3/
� 

4 

2. A photo with a 
rectangular shape is  5wX 
cm2 and the width is 5�Xcm. Determine the 
length of the photo? 

Known:  
 « = 5wX 
 � = 5�X 
Ask: « =? 
 « = u × � 
 5wX = u × 5�X 

 
wxY
w&Y = u 

 5#X = u 

4 

ª��s� ���R� 8 
 

ªℎ� <��s� As���` = ªℎ� �t�s���H ���R�ª��s� ���R� × 100 
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Meeting 5 

Question Solution Score  

1. if-14�/># = 196X. 
Determine the value of 
x+5? 

 -14�/># = 196X 
 14>� = -14�/X 
 14>� = 14�X 
It means −6 = 2O 
                 −3 = O 
So, the value of O + 5 = −3 + 5 = 2 

4 

2. Simplify the power of the 
fraction and convert it to 
the radical form. 

 11~x × 11�� 

 11~x × 11�� = 11~xn�� 

              = 11&��'¤'x  

              = 11x�'x 
               = √11w�'x

 

4 

ª��s� ���R� 8 
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Meeting 6 

Question Solution Score 

1. Simplify the following 
root shapes 

 7√3 + √48 − √192 

 7√3 + √48 − √192 
  = 7√3 + √16 × 3 − √64 × 3 
 = 7√3 + 4√3 − 8√3 
 = 3√3 

4 

2. A triangular garden has side 
lengths  √6 m, √24 m, √54 
m.. Determine the 
circumference of the park. 

the circumference of the park  
                  =√6 + √24 + √54 
                  = √6 + √4 × 6 + √9 × 6 
                  = √6 + 2√6 + 3√6 
                  = 6√6 P 

4 

ª��s� ���R� 8 
 

ªℎ� <��s� As���` = ªℎ� �t�s���H ���R�ª��s� ���R� × 100 

 

Meeting 7 

Question Solution Score 

1. Rationalize the 
denominator of the 
following fractions. 

 

w√

>√� 

 

w√

>√� = 
w√

>√� × √

n√�√

n√� 

             = 
wy√

n√�}
y√

}&>y√�}& 

             = 
wy√

n√�}

>�  

             = 
wy√

n√�}#  

4 
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             = 5y√11 + √8} 
2. A rectangular drawing has 

an area of 18√5 �P� the 
width is 5√2 �P. 
Determine the length of the 
drawing? 

Known: « = 18√5 �P� 
           � = 5√2 �P 
Ask:  u =? 
 « = u × � 
 18√5 = u × 5√2 

 

�√ww√� = u 

So, 

 u = 
�√ww√� × w√�w√� 

    = -
�×w/√w×�-w×w/-�/&  

    = ��√
��w×�  

    = ��√
�w�  

    = �w √10 �P 

4 

ª��s� ���R� 8 
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APPENDIX 13 

VALIDATION SHEET OF CONCEPT UNDERSTANDING QUIZ QUESTIONS 

Education Unit : SMP Negeri 4 SUTERA  

Subject  : Mathematics   

Class / Semester : IX / I  

Material  : Number of Ranks and Root Form 

  

Basic Competencies  

3.1 Explain and perform operations of integers and root shapes, and their properties  

4.1 Solve problems related to the operating properties of integers and root form  
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Check (√) in the column below! 

Indicators of   

Concept Understanding 

Meeting The validity Suggestion 

I II III IV V VI VII Valid Not Valid  

There is no 

improveme

nt 

A little 

improvement 

Much of 

improvement 

To declare the concepts   
learned 

1    2       

Classify objects   
based fulfilled whether or 
not the requirements of the 
form  the concept is 

  1         

Applying the concept 
logically 
 

 2  1  1 1     

Identify the properties of 
operations or concepts 
 

3  2   
 

      

Present concepts in various 
forms of mathematical 
representations (tables, 
graphs, diagrams, drawings, 
sketches,models   
mathematical, ormeans   
other) 

 1          

Relate various   
concepts in mathematics to 

   2  2 2     
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and beyond mathematics 
Develop necessary 
conditions and / or sufficient 
conditions of a concept 

 2   1       

 

Padang,       July 2019 
Validator, 

 

....................... 
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APPENDIX 14 

 RESULTS OF QUIZ VALUE ACQUISITION FOR EACH EXPERIMENT 

CLASS MEETING BASED ON STUDENT ATTENDANCE 

Students 

Code 
Group 

Meeting. 

1 

Meeting. 

2 

Meeting. 

3 

Meeting. 

4 

Meeting

. 5 

Meeting. 

6 

Meeting 

7 

S1 2 37,5 50 50 62,5 62,5 75 100 
S2 4 75 50 75 62,5 75 75 62,5 
S3 5 50 62,5 37,5 50 37,5 50 25 
S4 3 50 50 50 50 62,5 87,5 75 
S5 1 75 75 100 82,5 100 82,5 100 
S6 4 37,5 50 50 62,5 75 75 100 
S7 3 50 37,5 75 75 82,5 75 87,5 
S8 7 50 50 62,5 75 75 87,5 87,5 
S9 1 50 62,5 50 50 62,5 75 75 

S10 7 75 37,5 62,5 75 82,5 82,5 100 
S11 2 62,5 50 25 62,5 62,5 75 62,5 
S12 7 82,5 82,5 75 82,5 82,5 75 100 
S13 6 62,5 100 50 82,5 100 82,5 75 
S14 5 50 50 87,5 62,5 75 75 50 
S15 5 75 62,5 75 75 82,5 75 100 
S16 1 100 100 50 82,5 82,5 87,5 100 
S17 2 62,5 82,5 82,5 82,5 75 87,5 100 
S18 4 50 50 50 62,5 62,5 50 62,5 
S19 8 50 62,5 37,5 82,5 75 62,5 25 
S20 6 62,5 75 82,5 82,5 82,5 82,5 75 
S21 4 37,5 50 50 50 62,5 50 37,5 
S22 6 62,5 75 62,5 82,5 75 62,5 75 
S23 5 37,5 62,5 37,5 50 62,5 75 75 
S24 8 62,5 62,5 75 62,5 82,5 87,5 100 
S25 3 62,5 62,5 50 82,5 87,5 87,5 100 
S26 1 37,5 50 62,5 62,5 75 62,5 75 
S27 8 50 50 62,5 50 50 62,5 62,5 
S28 6 50 50 62,5 62,5 62,5 50 37,5 
S29 8 37,5 50 37,5 50 50 37,5 25 
S30 7 50 82,5 50 82,5 62,5 75 75 
S31 2 75 82,5 37,5 82,5 75 62,5 75 
S32 3 75 82,5 37,5 82,5 75 87,5 75 

Total 1845 2000 1853 2203 2315 2318 2375 

Average 57,66 62,5 57,9 68,8 72,3 72,4 74,2 
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APPENDIX 15  

OBTAINING QUIZ SCORES FOR EACH GROUP 

Meeting 2 

Group 1 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S5 75 75 Constant 0 
S9 50 62,5 > 10 above the initial score 30 

S16 100 100 Perfect Job 30 
S26 37,5 50 > 10 above the initial score 30 

The average points 22,5 

team recognition SUPER  

TEAM 

 

Group 2 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S1 37,5 50 > 10 above the initial score 30 
S11 62,5 50 > 10 below the initial score 0 
S17 62,5 82,5 > 10 above the initial score 30 
S31 75 82,5 1-10 above the initial score 20 

The average points 20 

team recognition VERY GOOD 

TEAM 

 

Group 3 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S4 50 50 Constant 0 
S7 50 37,5 >10 below the initial score 0 

S25 62,5 62,5 Constant 0 
S32 75 82,5 1-10 above the initial score 20 

The average points 5 

team recognition - 
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Group 4 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S2 75 50 > 10 below the initial score 0 
S6 37,5 50 >10 above the initial score 30 

S18 50 50 Constant 0 
S21 37,5 50 >10 above the initial score 30 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 5 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S3 50 62,5 > 10 above the initial score 30 
S14 50 50 Constant 20 
S15 75 62,5 > 10 below the initial score 0 
S23 37,5 62,5 > 10 above the initial score 30 

The average points 20 

team recognition VERY GOOD 

TEAM 

 

Group 6 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S13 62,5 100 Perfect Job 30 
S20 62,5 75 >10 above the initial score 30 
S22 62,5 75 > 10 above the initial score 30 
S28 50 50 Constant 0 

The average points 22,5 

team recognition SUPER  

TEAM 

 

Group 7 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S8 50 50 Constant 0 
S10 75 37,5 >10 below the initial score 0 
S12 82,5 82,5 Constant 0 
S30 50 82,5 >10 above the initial score 30 
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The average points 7,5 

team recognition GOOD 

TEAM 

 

 

Group 8 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S19 50 62,5 > 10 above the initial score 30 
S24 62,5 62,5 Constant 0 
S27 50 50 Constant 0 
S29 37,5 50 >10 above the initial score 30 

The average points 15 

team recognition GOOD 

TEAM 

 

Meeting 3 

Group 1 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S5 75 100 Perfect Job 30 
S9 62,5 50 > 10 below the initial score 0 

S16 100 50 >10 below the initial score 0 
S26 50 62,5 > 10 above the initial score 30 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 2 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S1 50 50 Constant 0 
S11 50 25 > 10 below the initial score 0 
S17 82,5 82,5 Constant 0 
S31 82,5 37,5 >10 below the initial score 0 

The average points 0 

team recognition - 
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Group 3 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S4 50 50 Constant 0 
S7 37,5 75 >10 above the initial score 30 

S25 62,5 50 >10 below the initial score 0 
S32 82,5 37,5 >10 below the initial score 0 

The average points 7,5 

team recognition GOOD 

TEAM 

 

Group 4 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S2 50 75 > 10 above the initial score 30 
S6 50 50 Constant 0 

S18 50 50 Constant 0 
S21 50 50 Constant 0 

The average points 7,5 

team recognition GOOD 

TEAM 

 

Group 5 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S3 62,5 37,5 > 10 below the initial score 0 
S14 50 87,5 >10 above the initial score 30 
S15 62,5 75 > 10 above the initial score 30 
S23 62,5 37,5 >10 below  the initial score 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 6 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S13 100 50 > 10 below the initial score 0 
S20 75 82,5 1-10 above the initial score 20 
S22 75 62,5 > 10 below the initial score 0 
S28 50 62,5 >10 above the initial score 30 
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The average points 12,5 

team recognition GOOD 

TEAM 

 

Group 7 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S8 50 62,5 >10 above the initial score 30 
S10 37,5 62,5 >10 above the initial score 30 
S12 82,5 75 1-10 below the initial score 10 
S30 82,5 50 >10 below the initial score 0 

The average points 17,5 

team recognition VERY GOOD 

TEAM 

 

Group 8 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S19 62,5 37,5 > 10 below the initial score 0 
S24 62,5 75 >10 above the initial score 30 
S27 50 62,5 >10 above the initial score 30 
S29 50 37,5 >10 below the initial score 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Meeting 4 

Group 1 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S5 100 82,5 >10 below the initial score 0 
S9 50 50 Constant 0 

S16 50 82,5 >10 above the initial score 30 
S26 62,5 62,5 Constant 0 

The average points 7,5 

team recognition GOOD 

TEAM 
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Group 2 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S1 50 62,5 > 10 above the initial score 30 
S11 25 62,5 > 10 above the initial score 30 
S17 82,5 82,5 Constant 0 
S31 37,5 82,5 >10 above the initial score 30 

The average points 22,5 

team recognition SUPER 

TEAM 

 

Group 3 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S4 50 50 Constant 0 
S7 75 75 Constant 0 

S25 50 82,5 >10 above the initial score 30 
S32 37,5 82,5 >10 above the initial score 30 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 4 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S2 75 62,5 > 10 below the initial score 0 
S6 50 62,5 > 10 above the initial score 30 

S18 50 62,5 > 10 above the initial score 30 
S21 50 50 Constant 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 5 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S3 37,5 50 > 10 above the initial score 30 
S14 87,5 62,5 >10 below the initial score 0 
S15 75 75 Constant 30 
S23 37,5 50 >10 above the initial score 30 
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The average points 22,5 

team recognition SUPER  

TEAM 

 

Group 6 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S13 50 82,5 > 10 above the initial score 30 
S20 82,5 82,5 Constant 0 
S22 62,5 82,5 > 10 above the initial score 30 
S28 62,5 62,5 Constant 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 7 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S8 62,5 75 >10 above the initial score 30 
S10 62,5 75 >10 above the initial score 30 
S12 75 82,5 1-10 above the initial score 20 
S30 50 82,5 >10 above the initial score 30 

The average points 27,5 

team recognition SUPER  

TEAM 

 

Group 8 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S19 37,5 82,5 > 10 above the initial score 30 
S24 75 62,5 >10 below the initial score 0 
S27 62,5 50 >10 below the initial score 0 
S29 37,5 50 >10 above the initial score 30 

The average points 15 

team recognition GOOD 

TEAM 
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Meeting 5 

Group 1 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S5 82,5 100 Perfect Job 30 
S9 50 62,5 > 10 above the initial score 30 

S16 82,5 82,5 Constant 0 
S26 62,5 75 > 10 above the initial score 30 

The average points 22,5 

team recognition SUPER  

TEAM 

 

Group 2 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S1 62,5 62,5 Constant 0 
S11 62,5 62,5 Constant 0 
S17 82,5 75 1-10 below the initial score 10 
S31 82,5 75 1-10 below the initial score 10 

The average points 5 

team recognition - 

 

Group 3 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S4 50 62,5 > 10 above the initial score 30 
S7 75 82,5 1-10 above the initial score 20 

S25 82,5 87,5 1-10 above the initial score 20 
S32 82,5 75 1-10 below the initial score 10 

The average points 20 

team recognition 
VERY 

GOOD 

TEAM 

 

Group 4 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S2 62,5 75 > 10 above the initial score 30 
S6 62,5 75 > 10 above the initial score 30 
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S18 62,5 62,5 Constant 0 
S21 50 62,5 > 10 above the initial score 30 

The average points 22,5 

team recognition SUPER  

TEAM 

 

Group 5 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S3 50 37,5 > 10 below the initial score 0 
S14 62,5 75 >10 above the initial score 30 
S15 75 82,5 1-10 above the initial score 20 
S23 50 62,5 >10 above the initial score 30 

The average points 20 

team recognition VERY GOOD 

TEAM 

 

Group 6 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S13 82,5 100 Perfect Job 30 
S20 82,5 82,5 Constant 0 
S22 82,5 75 1-10 below the initial score 10 
S28 62,5 62,5 Constant 0 

The average points 10 

team recognition GOOD 

TEAM 

 

Group 7 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S8 75 75 Constant 0 
S10 75 82,5 1-10 above the initial score 20 
S12 82,5 82,5 Constant 0 
S30 82,5 62,5 >10 below the initial score 0 

The average points 5 

team recognition - 
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Group 8 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S19 82,5 75 1-10 below the initial score 10 
S24 62,5 82,5 >10 above the initial score 30 
S27 50 50 Constant 0 
S29 50 50 Constant 0 

The average points 10 

team recognition GOOD 

TEAM 

 

Meeting 6 

Group 1 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S5 100 82,5 > 10 below the initial score 0 
S9 62,5 62,5 Constant  0 

S16 82,5 87,5 1-10 above the initial score 20 
S26 75 62,5 > 10 below the initial score 0 

The average points 5 

team recognition - 

 

Group 2 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S1 62,5 75 > 10 above the initial score 30 
S11 62,5 75 > 10 above the initial score 30 
S17 75 87,5 > 10 above the initial score 30 
S31 75 62,5 1-10 below the initial score 20 

The average points 27,5 

team recognition SUPER 

TEAM 

 

Group 3 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S4 62,5 87,5 > 10 above the initial score 30 
S7 82,5 75 1-10 below the initial score 10 

S25 87,5 87,5 Constant 0 
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S32 75 87,5 > 10 above the initial score 30 
The average points 17,5 

team recognition VERY GOOD 

TEAM 

 

Group 4 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S2 75 75 Constant 0 
S6 75 75 Constant 0 

S18 62,5 50 > 10 below the initial score 0 
S21 62,5 50 > 10 below the initial score 0 

The average points 0 

team recognition - 

 

Group 5 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S3 37,5 50 > 10 above the initial score 30 
S14 75 75 Constant 0 
S15 82,5 75 1-10 below the initial score 10 
S23 62,5 75 >10 above the initial score 30 

The average points 17,5 

team recognition GOOD 

TEAM 

 

Group 6 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S13 100 82,5 > 10 below the initial score 0 
S20 82,5 82,5 Constant 0 
S22 75 62,5 > 10 below the initial score 0 
S28 62,5 50 > 10 below the initial score 0 

The average points 0 

team recognition - 
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Group 7 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S8 75 87,5 > 10 above the initial score 30 
S10 82,5 82,5 Constant 0 
S12 82,5 75 1-10 below the initial score 10 
S30 62,5 75 >10 above the initial score 30 

The average points 17,5 

team recognition VERYGOOD 

TEAM 

 

Group 8 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S19 75 62,5 > 10 below the initial score 0 
S24 82,5 87,5 1-10 above the initial score 20 
S27 50 62,5 > 10 above the initial score 30 
S29 50 37,5 > 10 below the initial score 0 

The average points 12,5 

team recognition GOOD 

TEAM 

 

Meeting 7 

Group 1 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S5 82,5 100 Perfect Job 30 
S9 62,5 75 > 10 above the initial score 30 

S16 87,5 100 Perfect Job 30 
S26 62,5 75 > 10 above the initial score 30 

The average points 30 

team recognition SUPER 

TEAM 

 

Group 2 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S1 75 100 Perfect Job 30 
S11 75 62,5 > 10 below the initial score 0 
S17 87,5 100 Perfect Job 30 
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S31 62,5 75 > 10 above the initial score 30 
The average points 22,5 

team recognition SUPER 

TEAM 

 

Group 3 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S4 87,5 75 > 10 below the initial score 0 
S7 75 87,5 > 10 above the initial score 30 

S25 87,5 100 Perfect Job 30 
S32 87,5 75 > 10 below the initial score 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 4 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S2 75 62,5 > 10 below the initial score 0 
S6 75 100 Perfect Job 30 

S18 50 62,5 > 10 above the initial score 30 
S21 50 37,5 > 10 below the initial score 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 5 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S3 50 25 > 10 below the initial score 0 
S14 75 50 > 10 below the initial score 0 
S15 75 100 Perfect Job 30 
S23 75 75 Constant 0 

The average points 7,5 

team recognition GOOD 

TEAM 
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Group 6 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S13 82,5 75 1-10 below the initial score 10 
S20 82,5 75 1-10 below the initial score 10 
S22 62,5 75 > 10 above the initial score 30 
S28 50 37,5 > 10 below the initial score 0 

The average points 12,5 

team recognition GOOD 

TEAM 

 

Group 7 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S8 87,5 87,5 Constant 0 
S10 82,5 100 Perfect Job 30 
S12 75 100 Perfect Job 30 
S30 75 75 Constant 0 

The average points 15 

team recognition GOOD 

TEAM 

 

Group 8 
Students 

code  

Initial 

score 
Quiz 2 Progress criteria 

acquisition   

points 

S19 62,5 25 > 10 below the initial score 0 
S24 87,5 100 Perfect Job 30 
S27 62,5 62,5 Constant  0 
S29 37,5 25 > 10 below the initial score 0 

The average points 7,5 

team recognition GOOD 

TEAM 
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APPENDIX 16  

FINAL ASSESSMENT LIST OF SEMESTER II MATHEMATICS FOR 

CLASS VIII STUDENTS OF SMPN 7 SUTERA ACADEMIC YEAR 2018 / 

2019 

NO IX A IX B 
1 31 27 
2 40 36 
3 38 40 
4 30 26 
5 22 43 
6 38 44 
7 36 17 
8 38 28 
9 39 24 

10 32 31 
11 33 27 
12 24 12 
13 50 23 
14 42 22 
15 32 27 
16 36 21 
17 28 26 
18 26 29 
19 22 38 
20 24 27 
21 27 29 
22 17 40 
23 32 24 
24 33 30 
25 23 21 
26 27 38 
27 34 26 
28 27 20 
29 26 29 
30 30 26 
31 28 34 
32 41 31 
33 33 

 
TOTAL  1039 916 

Average 31,49 28,63 

Average across class 30,06 
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APPENDIX 17 

TRIAL GRADES ON THE TEST OF UNDERSTANDING MATHEMATIC CONCEPTS 

Education Unit : SMP Negeri 4 SUTERA  

Class / Semester : IX / I  

Subject   : Mathematics   

Material   : Number of Ranks and Root Form 

Time Allocation : 2 JP ( 2× 40 minutes ) 

 

Basic Competencies : 

3.1 Explaining and carrying out operations of integers and root forms, and their properties  

4.1 Solving problems related to the properties of integer and form operations root   

  

Indicators of   

Concept Understanding 

Indicator questions Question 

no. 

Cognitive Level 

 

C1 C2 C3 

To declare the concepts   
learned 

Learners are asked to call back  the sense of the exponential 
number, base and  exponent 

1 √   
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Indicators of   

Concept Understanding 

Indicator questions Question 

no. 

Cognitive Level 

 

C1 C2 C3 

Classify objects  based fulfilled 
whether or not the requirements of the 
form  the concept is 

given exponential numbers, students are asked to group exponential 
numbers with the same base 

2  √  

Identify the properties of operations or   
concepts 

Students are asked to simplify the form of division of exponents 3  √  

Apply the concept logically Given the root form, students are asked to simplify the root form 4  √  

Presenting concepts in various forms  of 
mathematical representations 

Students are asked to determine the X-ray frequency from known 
television wave frequencies 

5   √ 

Link various concepts in mathematics 
and outside of mathematics 

Given a real problem where the distance of the planet Mars to the 
sun and the speed of light is known. Students are asked to 
determine the time it takes for light to reach the planet Mars 

6   √ 

Develop  the necessary and / or 
sufficient conditions for a concept 

Given the area and length of a rectangle in the form of roots, 
students are asked to determine the perimeter of the rectangle by   
first finding the width of the rectangle in root form 

7   √ 
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Information:  

C1:Knowledge  
C2:Understanding  
C3:Application  
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APPENDIX 18 

TRIAL THE MATHEMATIC CONCEPT UNDERSTANDING TEST 

Educational unit  : SMP NEGERI 4 SUTERA  
Class / semester  : IX / I  
Subject   : Mathematics  
Material   : Numbers and Power Root form  
Time allocation  : 80 minutes 

 

. Instructions:  
1. Pray before answering the questions.  
2. Write the name and class on your answer sheet first.  
3. Please answer the questions below in detail and clearly.  
 

Question. 

1. Write down the meaning :  
a. Power  number 
b. Base 
c. Eksponent 

2. Group the exponents with the same base in the following multiplication. 
f. 9s × 3t# × s� × t 
g. 10u × 2v� × 8uw × vw 
h. 2# × 3� × 2� × 3# 

i. S
wTw × 5%x × S
wT%x × 5w 

j. -−s/� × s>� × s# × -−s/># 
3. Simplify the following form: 

 
yq&z{'|x}'

q~z~|{'  

4. Simplify the following radical form:   

 4√3 − 5√12 + 3√75 
5. Television wave frequency 10w� revolutions per second. If the X-ray 

frequency is 10,000 times the television frequency, what is the X-ray 
frequency? 

6. The distance of the planet Mars to the Sun is 385 million km. If the speed 
of light is3 × 10� P/`, determine the time it takes for light to reach Mars. 

7. Given that a rectangle has an area of  23 �P� with length y5 + √2} �P. 
What is the perimeter of the rectangle? 
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APPENDIX 19 

THE ANSWERS FROM TEST TRIAL TO UNDERSTAND 

MATHEMATIC CONCEPTS 

 

QUESTION 

NO  

Problem Solving Score 

1 Indicator: restates the concept that has been 

studied 

2 

a. Power numbers are a form of repeated 
multiplication of the same number. 

b. The base is the base number of exponents 
c. Exponent is the power of the number power 

2 Indicator: Classifies objects based on whether or 

not the conditions that form the concept are met. 

4 

a. Numbers with the same base are  9s, s� and 3t#, t  
b. Numbers with the same base are  10u, 8uw  and  2v�, v�  
c. Numbers with the same base are  2#, 2�  and 3�, 3# 

d. Numbers with the same base are  S
wTw , S
wT%x  

and 5%x, 5w 
e. Numbers with the same base are  -−s/�, -−s/>#  and s>�, s# 

3 Indicator: Identifies the properties of the operation 

or concept 

4 

  yq&z{'|x}'
q~z~|{' = q�z{£|%x

q~z~|{'  

 = s�>�t>�>��
w>->#/ 
 = s�t>
#�
� 

 = q&|%�
z%'  

4 Indicator: applies the concept logically 4 

 4√3 − 5√12 + 3√75 = 4√3 − 5√4.3 +3√25.3   
     = 4√3 − 5.2√3 + 3.5√3  
  = 4√3 − 10√3 + 15√3 
  = -4 − 10 + 15/√3 
  = 9√3  

5 Indicator: Presents concepts in various forms of 

mathematical representation 

 

4 
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 For example: tv wave frequency  tv= I� 
          X ray frequency           = I` 
Mathematical model: 
 I` = 10.000 × I� 
Known: I� = 10w� u��/H�� 
Ask: I` =? 
Answer: 
 I` = 10.000 × I� 
      = 10.000 × 10w� 
      = 10� × 10w� 
      = 10�nw� 
      = 10�� u��/`�� 
So, the frequency of X rays is  10w� u��/`�� 

6 Indicator: Linking various concepts in mathematics 

and outside mathematics 

4 

 Known : distance from mars to the sun  = 385 P������ �P 
         Speed of light           = 3 × 10�m/s 
Ask : time = ? 
Answer : 
Distance = 385 jt km=385 × 10��P=385 × 10� m 
 �sRs� = `u��H × ��P� 

 ��P� = ¯�kBq$|°kL°°¯  

  = #�w×
�£
#×
��  

 = #�w×
�£×
�{�
#  

 = #�w×
�#  

 = #�w�#  

  = 1.283,33 ` 
So, the time it takes for light to get to Mars is  
1.283,33 seconds 

7 Indicators: developing necessary and sufficient 

conditions for a concept 

4 

Known : « = 23 �P� 
 u = y5 + √2} �P 

Ask : K = ? 
Answer : 
 « = u. � 
 23 = y5 + √2}. � 
 � = �#wn√� 

    = �#wn√� × w>√�w>√� 
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±²³ ´µ¶¦· ¸¦·¹³º = ±²³ »§±¦µ¶³6 º¨»¼³:»±¦· ½¨»¼³ × ¾¿¿ 

 

    = �#-w>√�/�w>�  

    = �#-w>√�/�#  

    = 5 − √2 
    
so,  
 À = 2-u + �/ 
     = 2Áy5 + √2} + -5 − √2/Â 
     = 2-10/ 
     = 20 �P 
So, the perimeter of the rectangle is  20 cm. 

Total Score 26 
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APPENDIX 20 

KONSEP TEST VALIDATION TEST SHEET TRIAL UNDERSTANDING CONCEPTS 

 

  Unit of education    : SMP NEGERI 4 SUTERA 

 Subject : Mathematics   

 Class / Semester : IX / I  

 Subject : Power Numbers and Root Forms   

Basic Competence : 

3.1 Explaining and carrying out operations of integers and root forms, and their properties  

4.1 Solving problems related to the properties of integer and form operations root   

Put a check mark (√) in the column below! 

 

Indicators of   

Concept 

Understanding 

Indicator questions Que

stio

n 

no. 

cognitive level 

 

The validity  

 

Suggestion 
Valid Not Valid 

C1 C2 C3 There is no 

improveme

nt 

A little 

improveme

nt 

Much of 

improvement 
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To declare the 
concepts   
learned 

Learners are asked to call 
back  the sense of the 
exponential number, base and   
exponent 

1 √       

Classify objects   
based fulfilled 
whether or not the 
requirements of the 
form  the concept is  

given exponential numbers, 
students are asked to group 
exponential numbers with the 
same base  

2  √      

Identify the properties 
of operations or   
concepts 

Students are asked to simplify 
the form of division of 
exponents 

3  √      

Apply the concept 
logically  

Given the form of roots,   
participants Students are 
asked to simplify the root 
form 

4  √      

Presenting concepts in 
various forms  of 
mathematical 
representations 

Students are asked to 
determine the X-ray 
frequency from known 
television wave frequencies 

5   √     

Link various concepts 
in mathematics and 
outside of 
mathematics 

Given a real problem where 
the distance of the planet 
Mars to the sun and the speed 
of light is known. Students 
are asked to determine the 

6   √     
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time it takes for light to reach 
the planet Mars 

Develop   
the necessary and / or 
sufficient conditions 
for a concept 

Given the area and length of a 
rectangle in the form of roots, 
students are asked to 
determine the perimeter of 
the rectangle by   
first finding the width of the 
rectangle in root form 

7   √     

Information:  

C1:Knowledge  
C2:Understanding  
C3:Application  

 

 

 

 

Padang,       July 2019 

Validator, 

 

 

......................... 
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APPENDIX 21 

DISTRIBUTION OF MATHEMATICAL CONCEPT UNDERSTANDING 

TESTS 

STTUDENT
S CODE 

DEFERRED CONSIDERATION FOR 
SCORING PROBLEMS (X) 

SCORE   
TOTAL 

(Y) 

SQUARES 
SCORE   
TOTAL 

(Y2) 
X1 X2 X3 X4 X5 X6 X7 

S1 4 4 4 4 4 4 4 28 784 
S2 3 4 4 4 3 4 3 25 625 
S3 4 4 3 4 3 4 3 25 625 
S4 4 3 3 4 4 3 3 24 576 
S5 4 3 3 4 4 2 4 24 576 
S6 3 4 4 3 4 3 3 24 576 
S7 3 4 4 3 4 3 3 24 576 
S8 3 4 4 3 3 3 3 23 529 
S9 3 3 4 3 4 4 2 23 529 

S10 4 4 3 3 3 3 3 23 529 
S11 3 4 3 3 4 3 3 23 529 
S12 3 4 4 4 3 2 3 23 529 
S13 4 3 3 4 3 2 4 23 529 
S14 4 3 3 3 3 3 4 23 529 
S15 4 3 3 3 3 2 3 21 441 
S16 3 3 4 3 4 2 2 21 441 
S17 3 4 3 3 3 3 2 21 441 
S18 2 4 4 4 3 2 2 21 441 
S19 2 4 3 4 2 2 3 20 400 
S20 2 4 3 3 3 2 3 20 400 
S21 2 4 3 2 3 2 3 19 361 
S22 3 4 3 2 2 2 2 18 324 
S23 4 4 2 3 2 2 1 18 324 
S24 2 3 3 2 3 1 2 16 256 
S25 2 3 3 3 3 1 1 16 256 
S26 3 2 3 2 2 1 2 15 225 
S27 3 4 2 2 2 1 1 15 225 
S28 3 2 2 2 1 2 1 13 169 
S29 3 2 1 2 1 1 1 11 121 
S30 3 1 1 3 1 1 1 11 121 
S31 1 1 2 1 1 0 2 8 64 
S32 1 1 1 0 1 0 0 4 16 

TITAL 95 104 95 93 89 70 77 623 13067 
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APPENDIX 22 

TABLE OF DIFFERENT INDEX PROBLEMS 

Df 0,10 0,05 0,02 0,01 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
35 
40 
45 
50 
60 
70 
80 
90 

100 
125 
150 
200 
300 
400 
500 

1000 

t = 6,34 
2,92 
2,35 
2,13 
2,02 
1,94 
1,90 
1,86 
1,83 
1,81 
1,80 
1,78 
1,77 
1,76 
1,75 
1,74 
1,73 
1,73 
1,72 
1,72 
1,72 
1,71 
1,71 
1,71 
1,71 
1,71 
1,70 
1,70 
1,70 
1,69 
1,68 
1,68 
1,68 
1,67 
1,67 
1,66 
1,66 
1,66 
1,66 
1,66 
1,65 
1,65 
1,65 
1,65 
1,65 
1,65 

t = 12,71 
4,30 
3,18 
2,78 
2,57 
2,45 
2,36 
2,31 
2,26 
2,23 
2,20 
2,18 
2,16 

  2,14 
2,13 
2,12 
2,11 
2,10 
2,09 
2,08 
2,07 
2,07 
2,06 
2,06 
2,06 
2,05 
2,05 
2,04 
2,04 
2,03 
2,02 
2,02 
2,01 
2,00 
2,00 
1,99 
1,98 
1,98 
1,98 
1,98 
1,97 
1,97 
1,97 
1,96 
1,96 
1,96 

t = 31,82 
6,96 
4,54 
3,75 
3,36 
3,14 
3,00 
2,90 
2,82 
2,76 
2,72 
2,68 
2,65 
2,62 
2,60 
2,58 
2,57 
2,54 
2,53 
2,52 
2,51 
2,50 
2,48 
2,48 
2,48 
2,47 
2,47 
2,46 
2,46 
2,44 
2,42 
2,41 
2,40 
2,39 
2,38 
2,38 
2,37 
2,36 
2,36 
2,35 
2,35 
2,34 
2,34 
2,33 
2,33 
2,33 

t = 63,66 
9,92 
5,48 
4,60 
4,03 
3,71 
3,50 
3,36 
3,25 
3,17 
3,11 
3,06 
3,01 
2,98 
2,95 
2,92 
2,90 
2,90 
2,86 
2,84 
2,83 
2,82 
2,81 
2,78 
2,78 
2,77 
2,76 
2,75 
2,72 
2,71 
2,69 
2,68 
2,66 
2,65 
2,64 
2,63 
2,63 
2,62 
2,61 
2,60 
2,59 
2,59 
2,59 
2,59 
2,58 
2,58 
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APPENDIX 23 

CALCULATION OF DIFFERENTIATING INDEX FOR TEST ITEMS 

N=32 

n= 27% × 32 = 8.64 ≅ 9 people 

nt = nr = 9 people 

So, 9 students are taken for the high group and the group low 

 dÄ = -nf − 1/ + -nÅ − 1/ 

      = -9 − 1/ + -9 − 1/ 

      = 16 

For the error rate of 5%, on df = 16 obtained Ip tabel 2,12. 

Question number 1 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.56 0.31 S24 2 -0.33 0.11 
S2 3 -0.44 0.19 S25 2 -0.33 0.11 
S3 4 0.56 0.31 S26 3 0.67 0.45 
S4 4 0.56 0.31 S27 3 0.67 0.45 
S5 4 0.56 0.31 S28 3 0.67 0.45 
S6 3 -0.44 0.19 S29 3 0.67 0.45 
S7 3 -0.44 0.19 S30 3 0.67 0.45 
S8 3 -0.44 0.19 S31 1 -1.33 1.77 
S9 3 -0.44 0.19 S32 1 -1.33 1.77 

Total 31  2.19 Total 21  6.01 
Average   

(Mt) 

3.44     Average   

(Mr) 

2.33     

 

 IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.w�>�.w�

l&.%£�&.%££-�/
= 3.29 

IP count  > IP tabel,. then question number 1 is categorized as significant 
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Question number 2 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.33 0.11 S24 3 0.89 0.79 
S2 4 0.33 0.11 S25 3 0.89 0.79 
S3 4 0.33 0.11 S26 2 -0.11 0.01 
S4 3 -0.67 0.45 S27 4 1.89 3.57 
S5 3 -0.67 0.45 S28 2 -0.11 0.01 
S6 4 0.33 0.11 S29 2 -0.11 0.01 
S7 4 0.33 0.11 S30 1 -1.11 1.23 
S8 4 0.33 0.11 S31 1 -1.11 1.23 
S9 3 -0.67 0.45 S32 1 -1.11 1.23 

Total 33  2.01 Total 19  8.87 
Average   

(Mt) 

3.67     Average   

(Mr) 

2.11     

 

 IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.��>�.��

l&.¤%�%¤.¤%£-�/
= 4.01 

IP count  > IP tabel,. then question number 2 is categorized as significant 

Question number 3 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.33 0.11 S24 3 1.00 1.00 
S2 4 0.33 0.11 S25 3 1.00 1.00 
S3 3 -0.67 0.45 S26 3 1.00 1.00 
S4 3 -0.67 0.45 S27 2 0.00 0.00 
S5 3 -0.67 0.45 S28 2 0.00 0.00 
S6 4 0.33 0.11 S29 1 -1.00 1.00 
S7 4 0.33 0.11 S30 1 -1.00 1.00 
S8 4 0.33 0.11 S31 2 0.00 0.00 
S9 4 0.33 0.11 S32 1 -1.00 1.00 

Total 33  2.01 Total 18  6.00 
Average   

(Mt) 

3.67     Average   

(Mr) 

2.00     

 

 IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.��>�.��

l&.¤%��.¤¤£-�/
= 5.01 



215 

 

 

IP count  > IP tabel,. then question number 3 is categorized as significant 

Question number 4 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.44 0.19 S24 2 0.11 0.01 
S2 4 0.44 0.19 S25 3 1.11 1.23 
S3 4 0.44 0.19 S26 2 0.11 0.01 
S4 4 0.44 0.19 S27 2 0.11 0.01 
S5 4 0.44 0.19 S28 2 0.11 0.01 
S6 3 -0.56 0.31 S29 2 0.11 0.01 
S7 3 -0.56 0.31 S30 3 1.11 1.23 
S8 3 -0.56 0.31 S31 1 -0.89 0.79 
S9 3 -0.56 0.31 S32 0 -1.89 3.57 

Total 32  2.19 Total 17  6.87 
Average   

(Mt) 

3.56     Average   

(Mr) 

1.89     

  

  IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.w�>
.��

l&.%£��.��£-�/
= 4.71 

IP count  > IP tabel,. then question number 4 is categorized as significant 

Question number 5 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.33 0.11 S24 3 1.33 1.77 
S2 3 -0.67 0.45 S25 3 1.33 1.77 
S3 3 -0.67 0.45 S26 2 0.33 0.11 
S4 4 0.33 0.11 S27 2 0.33 0.11 
S5 4 0.33 0.11 S28 1 -0.67 0.45 
S6 4 0.33 0.11 S29 1 -0.67 0.45 
S7 4 0.33 0.11 S30 1 -0.67 0.45 
S8 3 -0.67 0.45 S31 1 -0.67 0.45 
S9 4 0.33 0.11 S32 1 -0.67 0.45 

Total 33  2.01 Total 15  6.01 
Average   

(Mt) 

3.67     Average   

(Mr) 

1.67     
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 IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.��>
.��

l&.¤%��.¤%£-�/
= 5.99 

IP count  > IP tabel,. then question number 5 is categorized as significant 

Question number 6 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.67 0.45 S24 1 0.11 0.01 
S2 4 0.67 0.45 S25 1 0.11 0.01 
S3 4 0.67 0.45 S26 1 0.11 0.01 
S4 3 -0.33 0.11 S27 1 0.11 0.01 
S5 2 -1.33 1.77 S28 2 1.11 1.23 
S6 3 -0.33 0.11 S29 1 0.11 0.01 
S7 3 -0.33 0.11 S30 1 0.11 0.01 
S8 3 -0.33 0.11 S31 0 -0.89 0.79 
S9 4 0.67 0.45 S32 0 -0.89 0.79 

Total 30  4.01 Total 8  2.87 
Average   

(Mt) 

3.33     Average   

(Mr) 

0.89     

 IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.##>�.��

l~.¤%�&.��£-�/
= 7.89 

IP count  > IP tabel,. then question number 6 is categorized as significant 

Question number 7 

The High 

Group 

Score 

(X) 

X-Mt 

(Xt) 
ÆÇÈ 

 

The low 

Group 

Score 

(X) 

X-Mr 

(Xr) 
ÆÉÈ 

 

S1 4 0.89 0.79 S24 2 0.78 0.61 
S2 3 -0.11 0.01 S25 1 -0.22 0.05 
S3 3 -0.11 0.01 S26 2 0.78 0.61 
S4 3 -0.11 0.01 S27 1 -0.22 0.05 
S5 4 0.89 0.79 S28 1 -0.22 0.05 
S6 3 -0.11 0.01 S29 1 -0.22 0.05 
S7 3 -0.11 0.01 S30 1 -0.22 0.05 
S8 3 -0.11 0.01 S31 2 0.78 0.61 
S9 2 -1.11 1.23 S32 0 -1.22 1.49 

Total 28  2.87 Total 11  3.57 
Average   

(Mt) 

3.11     Average   

(Mr) 

1.22     
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 IËcount =  ÐÑ> ÐÒ
l∑ ÓÑ&�∑ ÓÒ&

Ô -Ô{%/
= #.

>
.��

l&.���'.x�£-�/
= 6.32 

IP count  > IP tabel,. then question number 7 is categorized as significant 
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APPENDIX 24 

CALCULATION OF ITEM SUCCESS INDEX PROBLEM TRIAL TEST 

UNDERSTANDING THE CONCEPT OF MATHEMATICS 

N=32 

n= 27% × 32 = 8.64 ≅ 9 people 

The criteria Ik are used as follows: 

Difficult problem, if Ik< 27% 

Medium problem, if 27%  Ik  73% 

Easy problem, if Ik> 73% 

Question number 1 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 2 K� = ÕWnÕÖ�.p.$ × 100 % 

= #
n�
�.�.� × 100 % 

= w��� ×100 % 

= 72.22 % 

The difficulty index for 
question number 1 is 

medium 

S2 3 S25 2 
S3 4 S26 3 
S4 4 S27 3 
S5 4 S28 3 
S6 3 S29 3 
S7 3 S30 3 
S8 3 S31 1 
S9 3 S32 1 
Dt 31 Dr 21 

 

Question number 2 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 3 K� = ÕWnÕÖ�.p.$ × 100 % 

= ##n
��.�.� × 100 % 

= w��� ×100 % 

= 72.22 % 

S2 4 S25 3 
S3 4 S26 2 
S4 3 S27 4 
S5 3 S28 2 
S6 4 S29 2 
S7 4 S30 1 
S8 4 S31 1 
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S9 3 S32 1  
The difficulty index for 

question number 1 is 
medium 

Dt 33 Dr 19 

Question number 3 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 3 K� = ÕWnÕÖ�.p.$ × 100 % 

= ##n
��.�.� × 100 % 

= w
�� ×100 % 

= 70.83 % 

The difficulty index for 
question number 1 is 

medium 

S2 4 S25 3 
S3 3 S26 3 
S4 3 S27 2 
S5 3 S28 2 
S6 4 S29 1 
S7 4 S30 1 
S8 4 S31 2 
S9 4 S32 1 
Dt 33 Dr 18 

 

Question number 4 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 2 K� = ÕWnÕÖ�.p.$ × 100 % 

= #�n
��.�.� × 100 % 

= ���� ×100 % 

= 68.06 % 

The difficulty index for 
question number 1 is 

medium 

S2 4 S25 3 
S3 4 S26 2 
S4 4 S27 2 
S5 4 S28 2 
S6 3 S29 2 
S7 3 S30 3 
S8 3 S31 1 
S9 3 S32 0 
Dt 32 Dr 17 

 

Question number 5 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 3 K� = ÕWnÕÖ�.p.$ × 100 % 

= ##n
w�.�.� × 100 % 
S2 3 S25 3 
S3 3 S26 2 
S4 4 S27 2 
S5 4 S28 1 
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S6 4 S29 1 = ���� ×100 % 

= 66.67 % 

 
The difficulty index for 

question number 1 is 
medium 

S7 4 S30 1 
S8 3 S31 1 
S9 4 S32 1 
Dt 33 Dr 15 

 

Question number 6 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 1 K� = ÕWnÕÖ�.p.$ × 100 % 

= #�n��.�.� × 100 % 

= #��� ×100 % 

= 52.79 % 

 
The difficulty index for 

question number 1 is 
medium 

S2 4 S25 1 
S3 4 S26 1 
S4 3 S27 1 
S5 2 S28 2 
S6 3 S29 1 
S7 3 S30 1 
S8 3 S31 0 
S9 4 S32 0 
Dt 30 Dr 8 

 

Question number 7 

The High 

Group 

Score 

 (X) 

The Low 

Group 

Score 

(X) 

Ik 

S1 4 S24 2 K� = ÕWnÕÖ�.p.$ × 100 % 

= ��n

�.�.� × 100 % 

= #��� ×100 % 

= 54.17 % 

The difficulty index for 
question number 1 is 

medium 

S2 3 S25 1 
S3 3 S26 2 
S4 3 S27 1 
S5 4 S28 1 
S6 3 S29 1 
S7 3 S30 1 
S8 3 S31 2 
S9 2 S32 0 
Dt 28 Dr 11 
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APPENDIX 25 

CLASSIFICATION OF THE FINAL TRIAL QUESTION 

Question 

number 

Differentiator Index Difficulty Index Classification 

Ip Criteria Ik Criteria 

1 3,29 Significant 72,22% Medium used 
2 4,01 Signifikan 72,22% Medium used 

3 5,01 Significant 70,83% Medium used 

4 4,71 Significant 68,06% Medium used 

5 5,99 Significant 66,67% Medium used 

6 7,89 Significant 52,79% Medium used 

7 6,32 Significant 54,17% Medium used 
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APPENDIX 26 

CALCULATION OF RELIABILITY TRIAL QUESTIONS TEST OF 

UNDERSTANDING THE CONCEPT OF MATHEMATICS 

 

NO CODE   
   

STUDENTS 

DEFERRED CONSIDERATION FOR SCORING 
PROBLEMS (X) 

SCORE   
TOTAL 

(Y) 

SQUARES 
SCORE   
TOTAL 

(Y2) 
X1 X2 X3 X4 X5 X6 X7 

1 S1 4 4 4 4 4 4 4 28 784 
2 S2 3 4 4 4 3 4 3 25 625 
3 S3 4 4 3 4 3 4 3 25 625 
4 S4 4 3 3 4 4 3 3 24 576 
5 S5 4 3 3 4 4 2 4 24 576 
6 S6 3 4 4 3 4 3 3 24 576 
7 S7 3 4 4 3 4 3 3 24 576 
8 S8 3 4 4 3 3 3 3 23 529 
9 S9 3 3 4 3 4 4 2 23 529 

10 S10 4 4 3 3 3 3 3 23 529 
11 S11 3 4 3 3 4 3 3 23 529 
12 S12 3 4 4 4 3 2 3 23 529 
13 S13 4 3 3 4 3 2 4 23 529 
14 S14 4 3 3 3 3 3 4 23 529 
15 S15 4 3 3 3 3 2 3 21 441 
16 S16 3 3 4 3 4 2 2 21 441 
17 S17 3 4 3 3 3 3 2 21 441 
18 S18 2 4 4 4 3 2 2 21 441 
19 S19 2 4 3 4 2 2 3 20 400 
20 S20 2 4 3 3 3 2 3 20 400 
21 S21 2 4 3 2 3 2 3 19 361 
22 S22 3 4 3 2 2 2 2 18 324 
23 S23 4 4 2 3 2 2 1 18 324 
24 S24 2 3 3 2 3 1 2 16 256 
25 S25 2 3 3 3 3 1 1 16 256 
26 S26 3 2 3 2 2 1 2 15 225 
27 S27 3 4 2 2 2 1 1 15 225 
28 S28 3 2 2 2 1 2 1 13 169 
29 S29 3 2 1 2 1 1 1 11 121 
30 S30 3 1 1 3 1 1 1 11 121 
31 S31 1 1 2 1 1 0 2 8 64 
32 S32 1 1 1 0 1 0 0 4 16 

2 ×µ 95 104 95 93 89 70 77 623 13067 
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S2 ×µTÈ
 

9025 10816 9025 8649 7921 4900 5929 388129  

2 ×µÈ 
305 368 307 299 279 190 219   

 

Calculation of the variance of scores for each item in question 

Variance of the score for question 
number 1 

 Ø¾È =  ∑ ×¾È> y∑ ×¾}È
ÙÙ  

       = �¿�>Ú¿È��È�È  

       = ¿, ÛÈ 

Variance of the score for question 
number 2 

 ØÈÈ =  ∑ ×ÈÈ> y∑ ×È}È
ÙÙ  

        = �ÜÝ>¾¿Ý¾Ü�È�È  

        = ¿, ÚÞ 
Variance of the score for question 
number 3 

 Ø�È =  ∑ ×�È> y∑ ×�}È
ÙÙ  

        = �¿Û>Ú¿È��È�È  

        = ¿, ÛÝ 

Variance of the score for question 
number 4 

 ØÞÈ =  ∑ ×ÞÈ> y∑ ×Þ}È
ÙÙ  

        = ÈÚÚ>ÝÜÞÚ�È�È  

         = ¿, Ú¿ 
Variance of the score for question 
number 5 

 Ø�È =  ∑ ×�È> y∑ ×�}È
ÙÙ  

        = ÈÛÚ>ÛÚÈ¾�È�È  

        = ¿, ÚÝ 

Variance of the score for question 
number 6 

 ØÜÈ =  ∑ ×ÜÈ> y∑ ×Ü}È
ÙÙ  

        = ¾Ú¿>ÞÚ¿¿�È�È  

        = ¾, ¾� 
Variance of the score for question 
number 7 

 ØÛÈ =  ∑ ×ÛÈ> y∑ ×Û}È
ÙÙ  
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        = È¾Ú>�ÚÈÚ�È�È  

        = ¾, ¿Ü 

Variance of the question score can be written as follows: Ø¾È 0,72 ØÈÈ 0,94 Ø�È 0,78 ØÞÈ 0,90 Ø�È 0,98 ØÜÈ 1,15 ØÛÈ 1,06 

2 ØµÈ 
6,53 

 
The total score variance is 

 Ø±È =  ∑ ×±È> -∑ ×±/È
ÙÙ  

       = ¾�¿ÜÛ>-ÜÈ�/È
�È�È  

       = ÈÚ, �¾ 

Reliability of test questions 
R

 = S �� − 1T 11 − ∑ 	��

	B� 3 

      = S ÚÚ>¾T S¾ − Ü,��ÈÚ,�¾T 

      = ¿, ÝÛ 

 

for N=32 we get  ¼¾¾ = ¿, ÝÛ. 

Because ¼¾¾ = ¿, ÝÛ, it can be concluded that the test questions on the 
understanding of mathematical concepts have very high reliability . 
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APPENDIX 27 

DISTRIBUTION OF EXPERIMENTAL CLASS FINAL TEST VALUES 

NO STUDENT 
CODE 

 

QUESTIONS NUMBER SCORE 
TOTAL 

VALUE 
1 2 3 4 5 6 7 

1 S1 4 4 3 4 3 1 1 20 71,43 
2 S2 4 4 1 4 3 3 4 23 82,14 
3 S3 4 4 3 4 3 3 3 24 85,71 
4 S4 4 4 2 2 4 2 0 18 64,29 
5 S5 3 4 3 4 4 2 2 22 78,57 
6 S6 4 4 3 4 4 3 3 25 89,29 
7 S7 4 4 3 4 4 2 3 24 85,71 
8 S8 1 4 3 1 3 1 1 14 50 
9 S9 4 4 3 4 4 1 3 23 82,14 

10 S10 4 4 4 4 2 1 2 21 75 
11 S11 4 4 1 2 4 2 2 19 67,86 
12 S12 4 4 4 2 2 2 2 20 71,43 
13 S13 4 4 4 4 2 3 3 24 85,71 
14 S14 4 2 1 1 4 0 3 15 53,57 
15 S15 3 2 1 1 4 1 2 14 50 
16 S16 3 1 1 2 2 2 0 11 39,29 
17 S17 4 3 1 2 4 2 4 20 71,43 
18 S18 4 3 1 1 4 4 4 21 75 
19 S19 4 2 4 2 4 1 1 18 64,29 
20 S20 4 2 3 4 4 4 2 23 82,14 
21 S21 4 4 3 4 4 3 1 23 82,14 
22 S22 4 4 3 2 4 2 1 20 71,43 
23 S23 4 3 4 4 4 2 2 23 82,14 
24 S24 4 4 2 2 3 1 2 18 64,29 
25 S25 4 4 1 2 2 2 2 17 60,71 
26 S26 4 4 4 4 4 3 2 25 89,29 
27 S27 4 4 1 2 3 2 2 18 64,29 
28 S28 2 4 3 2 4 2 3 20 71,43 
29 S29 4 3 3 3 3 2 1 19 67,86 
30 S30 4 4 4 4 4 2 3 25 89,29 
31 S31 4 4 3 4 4 3 3 25 89,29 
32 S32 4 3 2 2 1 2 0 14 50 

TOTAL 2307 

AVERAGE 72,1 
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APPENDIX 28 

DISTRIBUTION OF CONTROL CLASS FINAL TEST VALUES 

NO STUDENT 
CODE 

 

QUESTIONS NUMBER SCORE 
TOTAL 

VALUE 
1 2 3 4 5 6 7 

1 S1 3 4 4 4 4 3 3 25 89,29 
2 S2 4 2 2 1 4 1 2 16 57,14 
3 S3 3 2 4 2 0 2 0 13 46,42 
4 S4 4 2 1 4 2 0 2 15 53,57 
5 S5 2 3 1 2 2 1 0 11 39,29 
6 S6 3 3 3 4 2 2 2 19 67,86 
7 S7 4 2 1 2 3 2 2 17 60,71 
8 S8 3 3 3 3 3 3 2 20 71,43 
9 S9 4 4 2 2 3 2 1 18 64,29 

10 S10 4 4 4 4 2 3 2 23 82,14 
11 S11 4 4 3 4 4 3 2 24 85,71 
12 S12 4 2 4 1 4 0 3 18 64,29 
13 S13 3 2 2 2 2 0 0 11 39,29 
14 S14 3 4 2 3 1 2 2 17 60,71 
15 S15 3 1 3 3 2 2 1 15 53,57 
16 S16 4 4 3 4 4 1 3 23 82,14 
17 S17 4 2 3 3 2 2 1 17 60,71 
18 S18 4 4 4 3 4 4 3 26 92,86 
19 S19 2 3 3 3 3 2 2 18 64,29 
20 S20 4 3 3 3 3 3 2 21 75 
21 S21 3 2 4 3 2 2 2 18 64,29 
22 S22 4 4 1 3 2 2 2 18 64,29 
23 S23 2 2 2 2 2 1 0 11 39,29 
24 S24 3 4 2 3 3 3 2 20 71,43 
25 S25 4 4 3 4 2 2 2 21 75 
26 S26 4 4 4 3 3 3 2 23 82,14 
27 S27 3 4 2 3 2 0 0 14 50 
28 S28 3 4 3 4 3 2 2 21 75 
29 S29 2 3 2 2 3 1 0 13 46,42 
30 S30 4 3 3 3 3 3 2 21 75 
31 S31 3 3 4 3 4 2 2 21 75 
32 S32 3 2 1 2 1 1 1 11 39,29 

TOTAL 2067,86 

AVERAGE 64,62 
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APPENDIX 29 

NORMALITY TEST OF SAMPLE CLASS 

 
EKSPERIMEN

P
e

rc
e

n
t

3025201510

99

95

90

80

70

60

50

40

30

20

10

5

1

Mean

0,082

20,19

StDev 3,763

N 32

AD 0,651

P-Value

Uji Normalitas Kelas Eksperimen
Normal 

NORMALITY TEST OF EXPERIMENT CLASS 
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KONTROL

P
e

rc
e

n
t

3025201510

99

95

90

80

70

60

50

40

30

20

10

5

1

Mean

0,408

18,09

StDev 4,268

N 32

AD 0,368

P-Value

Uji Normalitas Kelas Kontrol
Normal 

NORMALITY TEST OF CONTROL CLASS 
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APPENDIX 30 

VARIANCE HOMOGENEITY TEST OF SAMPLE CLASS 

Test for Equal Variances: VALUE versus CLASS  
 
95% Bonferroni confidence intervals for standard deviations 

 

     CLASS   N    Lower    StDev    Upper 

EKSPERIMENT 32  2,92617  3,76261  5,22449 

   CONTROL  32  3,31929  4,26811  5,92638 

 

 

F-Test (normal distribution) 

Test statistic = 0,78; p-value = 0,487 

 

 

Levene's Test (any continuous distribution) 

Test statistic = 0,47; p-value = 0,494  

 

 

 

 

  

K
E

L
A

S

95% Bonferroni Confidence Intervals for StDevs

KONTROL

EKSPERIMEN

6,05,55,04,54,03,53,0

K
E

L
A

S

NILAI

KONTROL

EKSPERIMEN

27,525,022,520,017,515,012,510,0

F-Test

0,494

Test Statistic 0,78

P-Value 0,487

Levene's Test

Test Statistic 0,47

P-Value

Uji Homogenitas VariansiVARIANCE HOMOGENITY TEST 
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APPENDIX 31 

HYPOTHESIS TESTING 

Two-Sample T-Test and CI: VALUE ; CLASS  
 
Two-sample T for VALUE 

 

CLASS        N   Mean  StDev  SE Mean 

EKSPERIMENT 32  20,19   3,76     0,67 

CONTROL     32  18,09   4,27     0,75 

 

 

Difference = mu (EKSPERIMENT) - mu (CONTROL) 

Estimate for difference:  2,09375 

95% lower bound for difference:  0,41422 

T-Test of difference = 0 (vs >): T-Value = 2,08  P-Value = 0,021  DF = 62 

Both use Pooled StDev = 4,0233 
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APPENDIX 32 
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