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 ABSTRACT 

The intelligence needed by students in solving mathematical problems is logical-mathematical intelligence. 

Logical-mathematical intelligence has six characteristics: classification, comparing, mathematical arithmetic 

operations, inductive reasoning, making hypotheses, and re-checking the hypotheses that have been created. This 

study aimed to produce a valid logical-mathematical intelligence-based test instrument on SPLDV material for 

class VIII SMP students. The type of research used is the type of research and development (R&D). The 

development model used is the Budiyono development model with four stages, namely preliminary studies, 

product development, product efficacy testing, and dissemination and implementation. However, this research is 

limited only to product development. The instrument used is a questionnaire validation sheet covering aspects of 

content, construct, and language. Data analysis was carried out by describing the responses, suggestions, and input 

from the three validators. The results of the validators show that the average value of validity, difficulty, and 

discriminating power. They also show that the questions are good and valid. This indicates that the test instrument 

developed is ready to be used. This research is still limited to SPLDV material, and further researchers can develop 

other material test instruments so that students' mathematical, logical intelligence test instruments can be more 

diverse.  
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1. INTRODUCTION 

Mathematics is a medium to train students to think 

creatively, critically, logically, carefully, and 

thoroughly. Therefore, in learning mathematics, 

students must improve their reasoning and problem-

solving abilities [1]. Students' ability to solve 

problems can be achieved through learning story 

questions. Story questions are one of the forms of 

questions presented in stories and associated with 

issues of daily life so that through learning story 

questions, it is hoped that students can understand the 

use of mathematics in everyday life [2]. Students' 

mistakes in solving story problems are because they do 

not understand the existing concepts. This lack of 

understanding of the concept is due to students having 

different levels of intelligence [3]. The intelligence 

needed by students in solving mathematical problems 

is logical-mathematical intelligence. Logical-

mathematical intelligence has six characteristics: 

classification, comparing, mathematical arithmetic 

operations, inductive reasoning, making hypotheses, 

and re-checking the hypotheses that have been created 

[4]. The characteristics of people who have logical-

mathematical intelligence can solve problems and 

arrange solutions to a problem in a logical order. 

Students with high logical-mathematical intelligence 

will develop problem-solving and numeracy skills 

more quickly to get good mathematics learning 

outcomes  [5]. 

The relevant research that examines animated 

stories, namely the use of cartoons in a learning 

atmosphere, positively impacts student learning 
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achievement [6]. One of the teachers stated that the 

audio-visual effect was very supportive of learning 

mathematics [7]. Mathematics learning with cartoons 

is generally more fun than ordinary learning, so that 

learning is more effective, and students are motivated 

to improve achievement in learning mathematics [8]. 

In addition, cartoons become as if they move and 

sound and can be an exciting story structure [9]. 

Relevant research regarding students' logical-

mathematical intelligence, namely students' logical 

intelligence, can help students deal with learning 

difficulties [10]. In mathematics learning, logical 

intelligence can be used by students in solving 

mathematical problems and concretizing 

mathematical abstractions with logical and 

mathematical thinking [11]. Over some literature that 

has been reviewed, some gaps need to be investigated 

regarding the development of student problems in the 

form of animated stories to improve students' logical-

mathematical intelligence. 

One learning medium that is expected to create an 

exciting and fun learning atmosphere for students is 

learning videos involving audio-visual displays such 

as text, audio, visuals, graphics, and animations [12]. 

Nowadays, many 3D cartoon films are favored by the 

public, especially students. This proves that animated 

stories attract attention to anyone who watches them. 

There is also a moral impression presented in the 

animated story to be more beneficial [13]. 

This study aims to develop mathematical problems 

in animated stories to improve students' logical-

mathematical intelligence. Mathematics teachers can 

use animated story media to visualize the issues 

presented in the material so that students are expected 

to understand better. To attract more students' 

attention, animated stories are presented in 3D. 

Considering the 2013 Curriculum, one of the models 

used is Problem Based Learning or problem-based 

learning. Then, learning media using 3D animated 

stories will be beneficial as a form of visualization of 

the problems presented to improve students' logical-

mathematical intelligence. 

2. RESEARCH METHODOLOGY 

2.1 Research Design 

 This research is included in research and 

development (R&D) research. Development research 

is a research method used to produce specific products 

and test the efficacy of these products against existing 

products [14]. The R&D research model used is the 

research model proposed by Budiyono with four 

stages  namely preliminary studies, product 

development, product efficacy testing, and 

dissemination and implementation. There are three 

main steps at the preliminary study stage: initial 

research, needs analysis, and literature study. The 

product development phase consists of three phases: 

planning, initial product development, testing, and 

revision. On the other hand, the product efficacy 

testing stage compares the developed product with the 

previous product and follows the experimental 

research stage. The dissemination and implementation 

stage is the publication of the results of the 

development in scientific forums.  

2.2 Research Instruments 

 The product development in this research is a 

valid test instrument designed to measure students' 

logical-mathematical intelligence in problem-solving. 

The development model used is the Budiyono 

development model with four stages, namely 

preliminary studies, product development, product 

efficacy testing, and dissemination and 

implementation [15]. Preliminary studies were 

conducted to identify students' Logical-Mathematical 

Intelligence problems directly in the field or through 

literature studies. Product development is done by 

compiling test instruments. Then, at the trial and 

revision stage, the researcher sent a test instrument and 

a validation sheet to the validator for validation. 

Afterward, the test instruments made improvements 

according to suggestions and comments from the 

validator. In the revised operational test and data 

collection, the developed test instrument trials were 

carried out. After that, at the dissemination and 

implementation stage, the final instrument that has 

been tested is disseminated.  

 2.3 Data Collection Technique 

 The data collection technique in this study is 

the collection of validity sheet data obtained from the 

validator. The validator will provide an assessment by 

giving a checkmark from the existing assessment 

aspects of the test questions with choices of very good 

(5), good (4), enough (3), less good (2), and not good 

(1). then,  add up the total score of each validator, look 

for the average validity, and categorize the validity 

criteria of the questions presented in Table 1. 

Table 1. Criteria for validity of test questions 

Score Interval Validity Criteria 

4 ≤ X ≤ 5 Very Valid 

3 ≤ X < 4 Valid 

2 ≤ X< 3 Less Valid 
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1 ≤ X < 2 Invalid 

After validators were carried out, the researcher 

conducted the test instruments to students to determine 

the Validity, Reliability, Discriminating power, and 

Level of difficulty of the questions. 

2.3.1. Item Validity 

The formula used to determine Item Validity is: 

[16] 

𝒓𝒙𝒚 =
𝑵 ∑ 𝑿𝒀 − (∑ 𝑿)(∑ 𝒀)

√{𝑵 ∑ 𝑿𝟐 − (∑ 𝑿𝟐)}{𝑵 ∑ 𝒀𝟐 − (∑ 𝒀𝟐)}
 

Descriptions: 

rxy = Correlation Coefficient of each item 

N = Many test subjects 

X = Score item questions 

Y = Total score 

The results of the rxy calculation are then compared 

with the rtable. If rxy > rtable has a significant level of 

5%, the question is valid. In other words, if rxy < rtable, 

the question is said to be invalid. 

2.3.2. Reliability 

Reliability for the description test questions used 

the Alpha formula: [16] 

𝒓𝟏𝟏 = (
𝒏

𝒏 − 𝟏
) (𝟏 −

∑ 𝝈𝒊
𝟐

𝝈𝒊
𝟐

) 

Descriptions: 

r11 = Question reliability 

n = Number of questions 

∑ 𝜎𝑖
2 = Total score variance of each item 

𝜎𝑖
2 = Total variance 

The calculation results are compared with rtable 

with a significant level of 5%. If r11 > rtable, the test 

instrument is said to be reliable. 

2.3.3. Discriminating Power 

Table 2. Discriminating power category 

Discriminating Power Category 

D ≥ 0.40 Very good 

0.30 – 0.39 Good 

0.20 – 0.29 Enough 

D ≤ 0.19 Not good 

 

The discriminating power formula for the test 

instrument is in the form of description questions: 

 

𝑫𝑷 =
�̅�𝑨 − �̅�𝑩

𝑺𝒌𝒐𝒓 𝑴𝒂𝒌𝒔
 

Descpriptions: 

DP  = Discriminating Power  

𝑋 ̅A = Upper group average. 

𝑋 ̅A = Lower group average. 

According to the terms of the discrimination index, 

discriminating power is classified into four categories 

(Table 2): 

2.3.4. Difficulty Level 

The formula used to analyze the level of difficulty: 

𝑻𝑲 =
�̅�

𝑺𝒌𝒐𝒓 𝒎𝒂𝒌𝒔
 

Descriptions: 

TK  = Difficulty Level 

𝑋 ̅ = Average score per question item. 

Terms of the difficulty index category [16] as 

follow Table 3: 

Table 3. Categories of difficulty levels 

Difficulty Levels Categories 

0.00 < TK ≤ 0.30 Hard 

0.31 < TK ≤ 0.70 intermediate 

0.71 < TK ≤ 1.00 Easy 

2.4 Data Analysis 

The stages of data analysis in this study are test 

instruments. The test instrument is ready to be used 

after going through the validation and revision process 

based on comments and suggestions for improvement 

from the validator. If the developed instrument is 

valid, reliable, and contains good points, it is ready to 

be used. Usually, the item is said to be good if the 

discriminatory power and difficulty level is good. 

3. RESULT 

3. 1 Preliminary studies 

At this stage, preliminary research is carried out to 

find out the fundamental problems in learning 

mathematics. There are still many students who have 

difficulty solving mathematical problems, especially 

in working on story problems in mathematical models. 

One of the materials that students get is the Two-

Variable Linear Equation System (SPLDV) material. 

Based on the results of an interview with one of the 

teachers at SMP N 1 Purwoharjo. Students have 

difficulty receiving and understanding the material 

delivered online during distance learning, and 

educators feel less effective with this. He also 
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explained several things, one of which is the logical-

mathematical intelligence of students, which is 

essential in learning mathematics. However, there are 

still some students who are still lacking. This can be 

seen when students still have difficulty in solving 

problems. Educators have made an effort to train 

logical intelligence by increasing practice questions to 

make students more qualified. Logical-Mathematical 

intelligence was chosen as an approach to the test 

instrument developed to improve students' 

mathematical problem-solving abilities with more 

varied forms of questions. In addition, intelligence is 

related to the ability to use numbers and logic 

effectively, as possessed by mathematicians and 

scientists [17]. 

3.2 Product Development 

The product development stage begins by 

compiling the development of a test instrument as 

many as four essay test questions. Furthermore, the 

researcher submitted the instrument and validation 

sheet to the validators to determine their validity by 

considering content, construction, and  language. 

Table 4 is a description of the assessment criteria for 

the test questions along with the scores from the three 

validators. 

Here (Figure 1) is an example of a test instrument 

product development before it was revised. and an 

example of the display of questions in the form of 3-

dimensional animation can be seen in Figure 2 

1. Fitri bought three books and two pencils for 

Rp11,500. Prilly bought four books and three pencils 

for Rp. 16,000.00. If Ika buys two books and one 

pencil, the amount of money to be paid is... 

2. The price of two pairs of shoes and three pairs of 

sandals is Rp. 175,000.00, while the cost of three 

pairs of shoes and four pairs of sandals is Rp. 

255,000.00. The price of a couple of shoes and two 

pairs of sandals is... 

3. Dita bought four books and three pencils for Rp. 

14,400.00. Meanwhile, Dini bought six notebooks 

and five pencils for Rp. 11,200. Determine the price 

Dita must pay if she adds two books and three pencils 

to her shopping spree! 

4. Rini and Doni's total money is Rp. 75,000.00, while 

their difference is Rp. 5,000.00. How much money 

do Rini and Doni have? 

Figure 1 Unrevised test instrument 

The results of the assessments of the three 

validators in Table 4 are then calculated on average to 

determine the criteria for the validity of the questions. 

The results of the calculation of the mean and validity 

criteria can be seen in Table 5. 

 
Figure 2 3D Design sample display 

Table 5. Validity test results from experts 

Validator 
Average Score 

Content Construction Language 

V1 4 5 5 

V2 5 4 4 

V3 5 5 5 

Table 4. Criteria for assessment of test questions and scor result 

Aspect Assessment Criteria 
Score 

1 2 3 

Contents 1. The items are under the indicators and the question grid 4 5 5 

Construction 1. The subject matter is formulated coherently, concisely, and firmly 

2.  Items according to the ability of junior high school students 

5 

5 

4 

4 

5 

5 

Language 1.  Formulation of questions using good and correct Indonesian rules 

2.  Formulation of questions using simple, communicative, and easy-to-use 

language 

3.  The question formulation does not provide multiple interpretations 

4. The suitability of the sentence with the level of thinking and reading ability 

of students 

3 

4 

 

2 

4 

4 

4 

 

4 

5 

5 

5 

 

5 

4 
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Average 

Score 
4.67 4.67 4.67 

Criteria Very Valid Very Valid Very Valid 

The assessment by the expert presented in Table 5 

is an assessment after the questions have been revised. 

Here (Figure 3) is an example of a revised test 

instrument product development. 

1. The price of two pairs of shoes and three pairs 

of sandals is Rp. 175,000.00, while the cost of 

three pairs of shoes and four pairs of sandals is 

Rp. 255,000.00. The price for a couple of shoes 

and two pairs of sandals is... 

2. Dita bought four books and three pencils for 

Rp. 14,400.00. Meanwhile, Dini bought six 

books and five pencils for Rp. 11,200. 

Determine the price Dita must pay if she adds 

two books and three pencils to her shopping 

spree! 

3. Rini and Doni's total money is Rp. 75,000.00 

while their difference is Rp. 5,000.00. How 

much money do Rini and Doni have? 

Figure 3 Revised test instrument 

The revised questions were then tested to see other 

aspects. After the test instrument is tested, the next 

step is to calculate the questions' item validity (Table 

6), reliability, level of difficulty (Table 7), and 

discriminating power. 

Table 6. Results of item validity test 

Question 

Number 

Value of 

r count 

Value of 

r table 
Category 

1 0.664 0.369 Valid 

2 0.724 0.369 Valid 

3 0.682 0.369 Valid 

In the reliability test, the value obtained is 0.796, 

so that the questions are said to be reliable. 

Table 7. Result of difficulty level test 

Question 

Number 

Calculation Value Criteria 

1 0.63 Intermediate 

2 0.57 Intermediate 

3 0.68 Intermediate 

In the discriminatory test, the results obtained were 

0.32 for item number 1, which was categorized as 

good, and 0.26, which was categorized as sufficient for 

item number 2. For item number 3, it was 0.37, which 

was categorized as good. Because the test instrument 

consists of three questions and has good 

discriminating power, the questions are said to have 

good discriminating power. Based on the test results 

of validity, reliability, level of difficulty, and 

discriminatory power, the test instrument developed 

was good. 

3.3 Dissemination and Implementation 

At this stage, the researcher compiled articles to 

disseminate information about developing a valid test 

instrument to measure students' logical-mathematical 

intelligence. 

4. DISCUSSION 

The development of test instruments is guided by 

the test grid [18]. The test instrument used is in the 

form of description questions. With description 

questions, teachers can know and understand students' 

ability to solve problems. One of the description 

questions that can be applied is a question related to 

problem-solving. The instrument is declared very 

valid in the construction aspect, which is categorized 

with the validity criteria. Likewise, the instrument was 

declared very valid according to the validity criteria 

with the content and language aspects. Judging from 

the three elements assessed, the test instrument made 

is valid to be used [19]. The validator validates the 

instruments that have been compiled. According to the 

validity criteria, the instrument developed is valid if it 

is categorized as valid or very valid [20]. The 

instrument was classified based on the valid criteria of 

the question after several revisions were created based 

on the validator's comments and suggestions for 

improvement [21]. The results of the validation 

calculation concluded that the items were declared 

valid. The instrument question was then analyzed for 

its reliability test and obtained a result of 0.796 and 

was reported reliable. The difficulty level of the items 

is included in the easy and medium categories. The 

items have a reasonably good discriminating power, so 

the questions are good to use. on the subject matter of 

SPLDV.  

5.  CONCLUSION 

Based on the validation results of the three 

validators in terms of content, construction, and 

language, it can be concluded that the SPLDV material 

test instrument developed was declared valid to be 

used to measure students' mathematical logical 

intelligence in problem-solving. Based on the test 

results of validity, reliability, level of difficulty, and 

distinguishing power, the researcher can conclude that 
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the questions are good and feasible to use. This 

research is still limited to SPLDV material, and further 

researchers can develop test instruments to measure 

students' mathematical logical intelligence with 

various materials. 
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