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Abstract. The purposes of this study were obtained the validity, practicality, and effectiveness 

of the learning tools that have been integrated teacher stimulus that has been formulated in the 

design of mathematics learning of fifth grade of elementary school. This development research 

refers to the 4-D development model developed by Sivasailam et al. (1974) consisted of 4 stages 

of definition, design, development, and disseminate. This research did not reach the fourth stage. 

The learning model used is 1) Teams Games Tournament model with the research subjects of 

Plalangan 1 public elementary school students as many as 44 students with integrated stimulus 

were problem-posing and the use of manipulative teaching aids, 2) Creative Problem Solving 

with research subjects Pakintelan 1 public elementary school students with 25 students with 

stimulus that is integrated were a mathematical game and the use of manipulative. The research 

instruments were mathematical games, math game discussion sheets, test sheets, problem-posing 

discussion sheets, tests containing problem posing, student response questionnaire sheets, 

learning material validation sheets, and learning implementation sheets. The results showed that 

the learning materials in Plalangan 1 that integrated stimulus problem posing and the use of 

manipulative were valid, effective, and practical. The results showed that the learning tools in 

Pakintelan 1 that integrated the stimulus of mathematical games and the use of manipulative 

were valid, effective, and practical. The further research by applying mathematical stimulus 

games, problem posing, and the use of manipulative to describe high-level thinking of 

elementary school students.  

1.  Introduction 

Mathematics is considered as a frightening subject for elementary school students. Many elementary 

school students look negatively towards mathematics [1] so that affects mathematical learning 

achievement. Some literatures show that there are students who think that mathematics is difficult, there 

are students who think that mathematics is important, and there are students who claim that learning 

mathematics is not fun (e.g., [2]). Mathematics is useful and relevant but mathematics is also boring [3]. 

Many elementary school students also experience mathematical anxiety. Few adults want to remember 

their pleasant childhood experiences about mathematics. Many people easily remember the difficulties 

they face when dealing with mathematics and many non-teacher adults easily communicate their dislike 

of mathematics [4]. This fact raises children's dislike of mathematics. Attitude towards mathematics is 

defined as a liking or disliking of mathematics, a tendency to engage in or avoid mathematics activities, 

a belief that one is good or bad at mathematics and a belief that mathematics is useful or useless [5]. 
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Research by [6] shows that the teacher’s behavior towards the students gives a great influence on the 

students’ behavior towards mathematics. Mathematics teacher who shows leadership spirit, 

friendly/helping and understanding the students encourages the students to have an attitude of liking 

mathematics. This fact is compounded by the students’ views that mathematicians are anti-social 

individuals, individual, intelligent people but strange, and describes mathematics teachers as someone 

who angry and unfriendly [7]. Research shows that most of the students do not like mathematics because 

of its presence in the class [8]. 

The information above makes someone feel heavy learning mathematics. Learning mathematics will 

be successful if the students go through an exploratory, challenging, and collaborative learning process 

[9].  Mathematical thinking is a powerful predictor for seeing someone's academic success at the school 

([10], [11], [12]). The teacher has to plan mathematical learning that makes the students feel challenged, 

interested, willing to explore. Research by [13] found the fact that mathematical learning will succeed 

when focusing on the students' interests and learning experiences. In general, children have a high 

curiosity, have an interest in the process of solving puzzles and trying to solve the problems [14]. Many 

activities that can be planned by the teacher so that the students are interested in learning mathematics, 

for example learning guided discovery [15], the use of games in the class to improve the students' 

achievements and learning motivations [16], game-based learning that can be used to develop the 

students' intrinsic motivation and critical thinking abilities in the class ([17]; [18]), fun activities and 

games that can be applied in the learning so that the children have the opportunity to learn basic math 

skills in a fun way [19]. In the constructivist view which is the 21st-century educational trend, the 

teachers must provide a learning environment that focuses on the students in the sense that the students 

become active, supporting the thinking skill and social interaction. In essence, mathematical learning at 

the level of basic education must use appropriate learning practices, for example, the mathematical 

concepts and ideas must be approached with the use of ‘‘context’’ problems so that mathematics 

becomes useful and meaningful for the children and relevant to their experiences [20]. Finally, the 

students can develop their mathematical abilities.   

Based on the preliminary studies at Plalangan 1 public elementary school and Pakintelan 1 public 

elementary school from August to  December 2018, obtained the data that the fifth-grade teachers never 

raise play activities or use mathematical games in the learning.  Mathematical games can be categorized 

as mathematical activities that have the potential to enhance mathematical knowledge and skills[21]. 

Mathematical games are well suited to the constructivist view because it involves the active participation 

of the learners [22], the students form their knowledge [23], and it is student-centered learning, not 

teacher-centered learning. Games also support various educational outcomes such as spatial and visual 

skills [24], analogical reasoning [25], problem- solving skills [26]. Many experts define the game. A 

game as a rule-based system with a variable outcome, where different outcomes are assigned different 

values, the player exerts effort to influence the outcome, the player feels emotionally attached to the 

outcome, and the consequences of the activity are negotiable, defined by [27], game as a problem-

solving activity, approached with a playful attitude [28]. The teachers need to consider the use of 

mathematical games in the learning process to develop the students' problem solving and critical 

thinking skills [29]. 

Still based on the preliminary studies at those public elementary schools, obtained the data that both 

of fifth-grade teachers apply problem posing in mathematical learning. The form of problem-posing 

made by the students is problem-posing that is free to do by friends and making the questions of the 

problem with the questions that are not stated. However, the problem-posing strategy applied by the 

teacher has not used the other variations. Many problem-posing stimulus strategies made the teacher 

that is making problem-based on the context that has been given, making problem-based on the 

calculation given, making a problem based on the solution that has been given, making sub-problem in 

solving the larger problem, making the question "what if" [30]. 

The stimulus given by the teacher in mathematical learning in the fifth-grade elementary school in 

the form of problem-posing can be used by the teacher as a means of knowing how the students think. 

Problem posing in the mathematical class is a means of expressing the students' mathematical thinking 
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[31]. The more information about what the students think and know then the teacher has information to 

create an effective learning environment for the students. The existence of teacher's knowledge about 

the students' thinking has an impact on the quality of learning that the teachers do in the class and the 

students' learning processes. Based on the preliminary study, it is found that the teacher gives several 

numbers in the form of integers, decimal numbers, and percents. As many as 44 students are asked to 

make the problems of multiplication and division of fractions and percents. Numbers given by the 

teacher were 3;5;6;8;12;15;20;25;20%; 25%; 30%; 45%; 0,20; 0,25; 0,45. 

Questions made by most of the students are still simple. The questions made by the students are still 

in the easy category because they only involve an operation (multiplication/division), questions that are 

made only ask to do the calculation, the workmanship only displays the computational skill. It shows 

that the students’ mathematical thinking abilities still need to explore. Mathematical problems made by 

the students with high mathematical ability differ from the mathematical problems made by the students 

with neither high nor less high mathematical ability in terms of computational skill applied, number of 

operations used, complexity of number systems, planning of the questions, the workmanship of the 

problems, the smoothness of the students in applying the rules and algorithms, and the language used 

[32].  

Questions made by most of the students only rely on computational skills. This fact is supported by 

research [32] which stated that the children prefer to make mathematical problems directly related to the 

computational skill. Questions made by the students include “calculate 
3

5
x

25

100
  and calculate 0,20: 20%”. 

The students’ work results are 
3

5
x

25

100
=

75

500
=

15

100
 and 0,20: 20% =

20

100
:

20

100
=

20

100
x

100

20
=

2000:1000

2000:1000
=

2

2
= 1 

Still based on the preliminary research at Plalangan 1 public elementary school and  Pakintelan 1 

public elementary school is obtained the fact that the use of mathematical teaching aid in the 

mathematical learning in the class is rarely done. Factly, many mathematical concepts are abstract and 

elementary school students still have difficulty thinking abstractly. The manipulative teaching aid is 

important as a medium to help thinking, that is the transition from the concrete understanding to a more 

abstract understanding of content [33]. Manipulatives are defined as concrete materials, and their virtual 

equivalents, that foster learning by engaging students physically and visually [33]. Manipulative can 

come in a variety of forms and they are often defined as "physical objects that are used as teaching tools 

to engage students in the hands-on learning of mathematics". 

Based on the things above, the recommendations of this preliminary study were the integration of 

problem-posing with a variety of variation, mathematical games, and the use of manipulative teaching 

aid to developing thinking of fifth-grade elementary school students. Therefore, the formulation of this 

study is: how is the validity of learning tools that have been integrated into teacher's stimulus that has 

been formulated in the design of fifth-grade elementary school mathematical learning? how is the 

practicality of learning tools that have been integrated into the teacher's stimulus that has been 

formulated in the implementation of fifth-grade elementary school mathematical learning? and how is 

the effectiveness of learning tools that have been integrated into the teacher's stimulus that has been 

formulated towards the development of the students' thinking of the fifth-grade elementary school 

mathematical learning? 

2.  Methods 

This development research refers to the  4-D development model which is developed by [34] consisting 

of 4 phases of defining, designing, developing, and disseminating. The research instruments are lesson 

plan, mathematical game, student’s discussion sheet, test, students’ response questionnaire, validity 

sheet of the lesson plan with mathematical games and manipulative teaching aid stimulus, validity sheet 

of the lesson plan with problem-posing and manipulative teaching aid stimulus, validity sheet of the 

lesson plan with mathematical game and manipulative teaching aid stimulus, validity sheet of the 

discussion sheet (problem-posing), validity sheet of mathematical game, validity sheet of the discussion 

sheet (mathematical game), validity sheet of the test (mathematical game), and validity sheet of the test 
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(problem-posing). Due to time constraints, this study only takes up to three phases, that is defining, 

designing, and developing. The study is conducted in two elementary schools, namely the fifth-grade of 

Plalangan 1 public elementary school and fifth-grade of Pakintelan 1 public elementary school. The 

disseminating phase on a larger study scale is not carried out. 

3.  Result and Discussion 

3.1.  Result 

The defining phase aims to get information about the needs, development supporting theory,  

curriculum, students, and learning materials needed in the learning process. This phase is conducted to 

know the condition in the field (Plalangan 1 and Pakintelan 1 public elementary school). Based on the 

observation of the learning during preliminary studies in both schools, it seems that the thinking stimulus 

used by the teacher are guided question and simple problem posing. Learning at the school uses the 2013 

Curriculum. Teacher's perceptions about the scientific approach are good in the activities of observing, 

questioning, associating/processing information/reasoning, and communicating, but there is still a lack 

of variation in the facilitation of collecting information activity.   

The designing phase aims to prepare a prototype of the learning tools. Learning tool at fifth grade of 

Plalangan 1 public elementary school is a lesson plan with Creative Problem Solving model that 

integrates the stimulus of problem posing and manipulative teaching aid, students’ discussion sheet 

containing problem posing, manipulative teaching aid (net of cube and cuboid, the volume of cube and 

cuboid), and test. Learning tool at the fifth grade of Pakintelan 1 public elementary school is a lesson 

plan with TGT model that integrates the stimulus of mathematical game and manipulative teaching aid, 

mathematical games, manipulative teaching aid (nets of cube and cuboid, manipulative teaching aid of 

the cube and cuboid volume), and test. The tool that resulted in this phase is called by draft 1.  

The next phase was the developing phase. There are two activities in this phase, namely validation 

and test trial in the class. In this phase, the instruments used are the validation sheet of the lesson plan, 

the validation sheet of the mathematical game, the validation sheet of the test, validation sheet of the 

discussion sheet (containing problem-posing). Draft 1 is consulted with experts. Learning tools are said 

to be valid if they require the content validity and construct validity determined by experts. The experts 

are the fifth-grade teachers at Plalangan 1 and Pakintelan 1 public elementary school, that is Mrs. Arry 

Susanti and Mrs. Siwi Intan P. Both of teachers give the suggestions related to the mathematical game 

activity, the problems listed on the discussion sheet, the problems on the test adjusted with the 

characteristics of the students at the school. Teachers' suggestions are used to improve the product. The 

revised product is called by the final draft.  

Description of the average value of lesson plan validation uses the category scale as follows.  

1,00 ≤ 𝑅 < 2,00: not good (not appropriate, unclear, not efficient, not operational)  

2,00 ≤ 𝑅 < 3,00: less good (appropriate, clear, not efficient, not operational) 

3,00 ≤ 𝑅 < 4,00: pretty good (appropriate, clear, efficient, not operational) 

4,00 ≤ 𝑅 < 5: good (appropriate, clear, efficient, operational) 

𝑅 = 5: very good (appropriate, clear, efficient, operational and perfect) 

Criteria: The lesson plan is said to be valid if the average value of learning tool validation is in the 

category at least "good". 

Expert validation of lesson plan at  Pakintelan 1 public elementary school is the fifth-grade teacher, 

Mrs. Arry Susanti. Based on the filling of the validation sheet of lesson plan for meeting 1, 2, 3, and 4, 

it is obtained 𝑅 = 5, 𝑅 = 5, 𝑅 = 4,75, 𝑅 = 5. The average of lesson plan validation is 𝑅 = 4,93. In 

other words, the lesson plan at Pakintelan 1 public elementary school is in the good category. Expert 

validation of lesson plan at SDN Plalangan 1 is the fifth-grade teacher, Mrs. Siwi. Based on the filling 

of the validation sheet of lesson plan for meeting 1, 2, 3, and 4, it is obtained 𝑅 = 4,58, 𝑅 = 4,66, 𝑅 =
4,66, 𝑅 = 4,69. The average of lesson plan validation is 𝑅 = 4,81. In other words, the lesson plan at 

Plalangan 1 public elementary school is in the good category. 
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Description of the average value of mathematical game validation, test, discussion sheet (containing 

problem-posing), test (containing problem-posing) uses category scale as follows.  

0,00 ≤ 𝑅 < 0,20: not good (not appropriate, unclear, not efficient, not operational)  

0,20 ≤ 𝑅 < 0,40: less good (appropriate, clear, not efficient, not operational) 

0,40 ≤ 𝑅 < 0,60: pretty good (appropriate, clear, efficient, less operational) 

0,60 ≤ 𝑅 < 0,8: good (appropriate, clear, efficient, operational) 

0,80 ≤ 𝑅 ≤ 1: very good (appropriate, clear, efficient, operational and perfect) 

Criteria: mathematical game/test/discussion sheet (containing problem-posing), test (containing 

problem-posing) are said to be valid if the average value of the learning tool validation is in the category 

at least “good”. 

Expert validation of mathematical games at Pakintelan 1 public elementary school is the fifth-grade 

teacher, Mrs. Arry. Based on the filling of the validation sheet for meeting 1, 2, 3, and 4, it is obtained 

𝑅 = 1, 𝑅 = 1, 𝑅 = 1, 𝑅 = 1. The average of mathematical game validation is 𝑅 =  1. In the other 

words, mathematical game at Pakintelan 1 public elementary school is in the very good category, while 

for the test, it is obtained R=1 means that the test is very good used in the research.  

Expert validation of the discussion sheet (containing problem-posing) at Plalangan 1 public 

elementary school is the fifth-grade teacher, Mrs. Siwi. Based on the filling of the validation sheet for 

meeting 1, 2, 3, and 4, it is obtained 𝑅 = 1, 𝑅 = 1, 𝑅 = 1, 𝑅 = 1. The average of discussion sheet 

validation is 𝑅 =  1. In the other words, the discussion sheet (containing problem-posing) at Plalangan 

1 public elementary school is in the very good category, while for the test, it is obtained R=1 means that 

the test is very good used in the research.  

Furthermore, the final draft is tested in the learning in the class. Learning in each class is carried out 

during 4 meetings and 1 test. The test trial in this class aims to get the data on the practicality and 

effectiveness of the developed learning tools. Learning tools are said to be practical if they can be used 

in the setting that has been designed and developed. Instrument used is the observation sheet of learning 

implementation used to get the about practicality. Indicator to determine the practicality is the average 

of observation result about learning implementation which is minimal in the good category. The 

following Table 1 can be used as the criteria for learning implementation in the class. 

 

Table 1. Learning Implementation Evaluation Criteria 

Boundary Evaluation Criteria 

1 ≤ 𝑃 < 2 
2 ≤ 𝑃 < 3 

3 ≤ 𝑃 < 4 

𝑃 = 4  

Not good 

Less good 

Good 

Very Good 

Note: P = evaluation of the learning process implementation  

 

The average observation result of the learning implementation at Pakintelan 1 in the meeting 1, 2, 3, 

4 are 3,45; 3,70; 3,83; and 3,79. After adding up the data, then the average is calculated totally so that 

obtained the average total value is 3,69. Therefore, the learning tools developed are in the good category. 

Thus, it can be said that the practicality of the learning tools is fulfilled. This means that the learning 

tools can be applied in the learning. 

The average observation result of the learning implementation at Plalangan 1 in the meeting 1, 2, 3, 

4 in a row is 3,375; 3,41; 3,54; and 3,70. After adding up the data, then the average is calculated totally 

so that obtained the average total value is 3,51. Therefore, the learning tools developed are in the good 

category. Thus, it can be said that the practicality of the learning tools is fulfilled. This means that the 

learning tools can be applied in the learning. 

The learning tool is said to be effective if the students’ thinking abilities of the fifth-grade elementary 

school reach mastery learning and based on the students' responses questionnaire, more than 50% of the 

students respond positively to all of the asked aspects. In this study, it involves two elementary schools 



6th International Conference on Mathematics, Science, and Education (ICMSE 2019)

Journal of Physics: Conference Series 1567 (2020) 022089

IOP Publishing

doi:10.1088/1742-6596/1567/2/022089

6

 

 

 

 

 

 

with the different mastery learning and stimulus treatment. In this study, a class or group can be said to 

achieve the mastery learning in the subject matter of solid figure cube and cuboid if more than 75% of 

the number of students in the class get the minimum learning result of mathematical thinking aspect. 

The criterium of the minimum mastery learning in this study was adjusted to the research object. The 

minimum mastery learning criteria of the mathematics subject at Pakintelan 1 is 70. A class or group 

can be said to achieve mastery learning in the subject matter of solid figure cube and cuboid if at least 

75% of the number of students in the class get a minimum grade of 70. The minimum mastery learning 

criteria of the mathematics subject at Plalangan 1 is 65. A class or group can be said to achieve mastery 

learning in the subject matter of solid figure cube and cuboid if at least 75% of the number of students 

in the class get a minimum grade of 65. 

The students' mathematical thinking abilities of the fifth grade of Pakintelan 1 that get the TGT 

learning model with the stimulus of the mathematical game and the use of manipulative teaching aid 

can achieve the mastery criteria. The students' mathematical thinking abilities of the fifth grade of 

Plalangan 1 that get the CPS learning model with the stimulus of the problem-posing and the use of 

manipulative teaching aid can achieve the mastery criteria. The intended mastery test is the mastery of 

the class average based on the applied minimum mastery criteria and classical mastery so that this 

mastery test applies if it has reached the class average based on the specified minimum mastery criteria 

and classical mastery. 

This mastery test is used to determine whether the thinking ability of the students achieve the mastery 

or not. The learning results of the students at Pakintelan 1 are said to be complete if the value of the 

students can reach the minimum mastery criteria that have been set, which is 70. 

Hypothesis : 

𝐻0: 𝜇0 ≤ 69,5 (average value of the thinking ability test for the students of the fifth grade Pakintelan 

1 public elementary school with TGT learning model with the stimulus of mathematical game, the use 

of teaching aid is less than or equal to the minimum mastery criteria)    

𝐻1: 𝜇0 > 69,5 (average value of the thinking ability test for the students of the fifth grade Pakintelan 1 

public elementary school with TGT learning model with the stimulus of mathematical game, the use of 

teaching aid is more than the minimum mastery criteria) 

 

The learning results of the students at Plalangan 1 are said to be complete if the value of the students 

can reach the minimum mastery criteria that have been set, that is 65. 

Hypothesis : 

𝐻0: 𝜇0 ≤ 64,5 (average value of the thinking ability test for the students of the fifth grade  Plalangan 

1 public elementary school with CPS learning model with the stimulus of problem posing and the use 

of teaching aid is less than or equal to the minimum mastery criteria)    

𝐻1: 𝜇0 > 64,5 (average value of the thinking ability test for the students of the fifth grade  Plalangan 

1 public elementary school with CPS learning model with the stimulus of problem posing and the use 

of teaching aid is more than the minimum mastery criteria) 

 

Testing is conducted by using statistics of mean test one side that is the right side that the formula 

according to [35] as follows. 

𝑡calculation =
�̅� − 𝜇0

𝑠

√𝑛

 

Note: 

𝑡calculation: student distribution 

�̅�: average of the students thinking ability value 

𝜇0: average of the minimum mastery learning criteria that is 70 

𝑠: standard deviation 

𝑛: number of the students 
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The testing criterium was rejecting 𝐻0 if 𝑡calculation ≥ 𝑡(1−𝛼)(𝑛−1), for the others, 𝐻0 is accepted with 

𝑡(1−𝛼)(𝑛−1) is obtained from the standardized normal distribution list with a significance level of 5% 

and 𝑑𝑘 = 𝑛 − 1 [35]. 

To test the classical mastery, it is conducted on the two side proportion test. The two side proportion 

test is conducted to determine whether the students’ thinking abilities of Pakintelan 1 that is more than 

the minimum mastery criteria achieve more than 75%. To test this hypothesis, it is used the left side 

proportion test. The statistics hypothesis is as follows.  

H0: 𝜋 ≤ 0,745 (the proportion of the students of the fifth grade Pakintelan 1 public elementary school 

with the TGT learning model with the stimulus of mathematical game and the use of manipulative 

teaching aid that is completing the learning is less than or equal to 75%) 

H1: 𝜋 > 0,745 (the proportion of the students of the fifth grade Pakintelan 1 public elementary school 

with the TGT learning model with the stimulus of mathematical game and the use of manipulative 

teaching aid that is completing the learning is more than 75%) 

The two side proportion test is conducted to determine whether the students’ thinking abilities of 

Plalangan 1 that is more than the minimum mastery criteria achieve more than 75%. To test this 

hypothesis, it is used the left side proportion test. The statistics hypothesis is as follows.  

H0: 𝜋 ≤ 0,745 (the proportion of the students of the fifth grade Plalangan 1 public elementary school 

with the CPS learning model with the stimulus of problem posing and the use of manipulative teaching 

aid that is completing the learning is less than or equal to 75%) 

H1: 𝜋 > 0,745 (the proportion of the students of the fifth grade Plalangan 1 public elementary school 

with the CPS learning model with the stimulus of problem posing and the use of manipulative teaching 

aid that is completing the learning is more than 75%) 

The test uses z statistics with the formula is as follows [35]. 

𝑧 =

𝑥
𝑛 − 𝜋0

√𝜋0(1 − 𝜋0)
𝑛

 

Note 

𝑧: value 𝑧calculation  

x: number of the students in the class that get the value  ≥ 70 

n: number of all students 

𝜋0: the value of the minimum classical mastery that has been determined, 𝜋0 = 75%  

The testing criterium was rejecting 𝐻0 if zcalculation ≥ z0,5-α where z0,5-α is obtained from the standardized 

normal distribution list with the probability (0,5-α).  

The result analysis of the class average mastery based on the minimum mastery criteria that have 

been determined at Pakintelan 1 is 𝑡calculation ≥ 𝑡𝑡𝑎𝑏𝑙𝑒 where tcalculation = 5,18, α = 0,05, and  
ttable = 2,08. It means that the average of the test value of the students’ thinking ability of the fifth 

grade Pakintelan 1 with the TGT learning model with stimulus of the mathematical game and the use of 

manipulative teaching aid is more than the minimum mastery criteria. The result analysis of classical 

mastery at Pakintelan 1 is 𝑧calculation ≥ 𝑧table where 𝑧calculation = 1,72, 𝛼 = 0,05, and 𝑧table = 1,64. 

It means that the proportion of the students of the fifth grade Pakintelan 1 with the TGT learning model 

with stimulus of the mathematical game and the use of the manipulative teaching aid that is completing 

the learning in the class is more than 75%. Based on the both mastery tests above, the students' 

mathematical thinking ability of the fifth grade Pakintelan 1 with the TGT learning model with stimulus 

of the mathematical game and the use of the manipulative teaching aid can achieve the mastery criteria. 

The result analysis of the class average mastery based on the minimum mastery criteria that have 

been determined at Plalangan 1 is 𝑡calculation ≥ 𝑡𝑡𝑎𝑏𝑙𝑒 where tcalculation = 10,19, α = 0,05, and  
ttable = 2,02. It means that the average of the test value of the students’ thinking ability of the fifth 

grade Plalangan 1 with the CPS learning model with stimulus of the problem-posing and the use of 

manipulative teaching aid that is more than the minimum mastery criteria. The result analysis of classical 
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mastery at Plalangan 1 is 𝑧calculation ≥ 𝑧table where 𝑧calculation = 2,87, 𝛼 = 0,05, and 𝑧table = 1,64. It 

means that the proportion of the students of the fifth grade Pakintelan 1 with the CPS learning model 

with stimulus of problem posing and the use of the manipulative teaching aid that is completing the 

learning in the class is more than 75%. Based on the both mastery tests above, the students' mathematical 

thinking ability of the fifth grade Plalangan 1 with the CPS learning model with stimulus of problem 

posing and the use of the manipulative teaching aid can achieve the mastery criteria. 

The effectiveness criterium was evaluated from the students' responses to the instrument and learning 

implementation if at least 50% of the students or more students give an average of positive response on 

the aspect studied. Students' responses data on the instrument and learning implementation obtained 

from the questionnaire result is analyzed by calculating the percentage of the number of students who 

responded in each category asked in the questionnaire sheet to the number of all students who are 

learning subject, with the formula is as follows. 

𝑃𝑟 =
∑ 𝑅𝑠

∑ 𝑆
× 100%  

Note: 

Pr = percentage of the number of the students who responded in each category asked in the questionnaire 
∑ 𝑅𝑠 = the number of students who responded in each category asked in the questionnaire 
∑ 𝑆 = the number of all students who are the subject of the trial test of the learning tools. 

 

The students’ responses to the thinking stimulus in Pakintelan 1can be seen in Table 2 below. 

 

Table 2. Students’ Responses on the Thinking Stimulus at Pakintelan 1 Public 

Elementary School 

Students’ responses on the aspect- 
% average of each 

response aspect 

Guided questions 96 

90,67 

94,67 

93 

96 

Mathematical games 

Problem in the game 

The game makes learning mathematics become fun 

Final test 

 

Based on the Table 2 above, it can be analyzed that the students' positive responses on all aspects are 

above 50%. It means that every aspect is responded positively by the students more than 50%. 

 

The students' responses to the thinking stimulus at Plalangan 1 were presented in Table 3 below. 

 

Table 3. Students’ Responses on the Thinking Stimulus at Plalangan 1 Public 

Elementary School 

Students’ responses on the aspect- 

% average of 

each response 

aspect 

Guided questions 83 

93 

84 

72 

82 

The teacher uses the mathematical teaching aid 

The teacher asks to make the question of the problem 

The teacher gives the final test 

Mathematical learning in the class 

 

Based on the Table 3 above, it can be analyzed that the students' positive responses on all aspects are 

above 50%. It means that every aspect is responded positively by the students more than 50%. 
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3.2.  Discussion 

The students’ mathematical thinking abilities of the fifth grade Pakintelan 1 public with the TGT 

learning model with stimulus of the mathematical game and the use of the manipulative teaching aid 

can achieve the mastery criteria. It means that students can develop their mathematical thinking using 

games. The research of [36] produces the fact that math games support the reasoning of elementary 

school students.  

Mathematics instruction for elementary school should actively involve students in doing 

mathematics and have a real goal. Students in elementary school must have opportunities with real 

experiences to help them construct an understanding of mathematics. According to [37], mathematics 

instruction for elementary students must meaningfully, purposeful, and interesting. One way to achieve 

this goal is through play and games. Games can supplement this instruction by providing children with 

opportunities to practice their early mathematics skills in engaging and meaningful ways [19].  

Based on the students' responses table, it is obtained the data that 90,67% of students responded 

positively towards mathematical games that occurred in the class. The students also give positive 

responses to the problems presented in the mathematical problem, which is 94,67%. This shows that the 

mathematical game helps the students are fun to learn mathematics and have an impact on their 

mathematical thinking abilities. Games as a playful learning situations. the game utilizes intrinsic 

motivation and has elements that is challenge, control, fantasy, curiosity and interactivity ([38], [39], 

[40], [41]). Games involve fun, a sense of curiosity and an inhibition of reality, inactive, engaging, 

meaningful and socially interactive contexts [42]. Playing games is one of the fun learning approach 

methods integrated into the mathematics curriculum. Game integrated with mathematical content makes 

the students active and fun learning so that the students become increasingly motivated to learn [43].   

The teachers function as a facilitator that helps students curiosity and find answer. In classroom 

games, the teacher acts as a facilitator who minimizes student play behavior and maximizes learning 

and enjoyment behavior [44].  The teachers can use games to promote motivation for learning certain 

content because fun activities constitute the best learning support for the children [45]. In this study, the 

mathematical game is used as a learning tool. This study recommends future research using 

mathematical games as a means of assessment, as research by [46]. Well-designed games developed 

using evidence-centered design (ECD), so it can function as intrinsic motivation and facilitating 

academic content such as higher-order thinking skills (problem-solving and critical reasoning), 

ownership of learning, and social skills (communication, collaboration, negotiation, etc) [47].  

The students’ mathematical thinking abilities of the fifth grade Plalangan 1 public elementary school 

with the CPS learning model with stimulus of problem posing and the use of the manipulative teaching 

aid can achieve the mastery criteria. Every aspect studied in the response questionnaire obtains the data 

more than 50%  of students responded positively. Therefore, the mathematical learning tools of the fifth 

grade integrated the stimulus of problem posing and the manipulative teaching aid was effective. This 

shows that the teacher can plan problem-posing learning and carry out problem- posing learning and 

students can solve the problem-posing problem given by the teacher. learning to teach through problem 

posing, that is, the use of problem-posing tasks to help teachers learn important mathematics content 

and pedagogical content knowledge and teach through problem posing, meaning the process of helping 

teachers learn how to use problem posing as a powerful tool for mathematics instruction in their 

classrooms [31]. Problem-posing activities can have a positive impact on students’ learning because 

problem-posing activities are usually cognitively demanding tasks can promote students’ conceptual 

understanding, foster their ability to reason and communicate mathematically, and capture their interest 

and curiosity [48].  

4.  Conclusion 

The research results show that the learning tools at Pakintelan 1 and Plalangan 1 public elementary 

school integrated the stimulus of mathematical games, problem posing, and the use of the manipulative 

teaching aid are valid, effective, and practical. The recommendation of this study is further research by 

applying the stimulus of mathematical games, problem posing, and the use of the manipulative teaching 
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aid to describe the high-level thinking of the elementary school students. Also the use of games as a 

means for assessment. 
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