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 The purpose of this study was to describe the differences in the average value of 

learning motivation and student satisfaction in Mathematics lessons by applying 

statistical applications. This study used an experimental method with a One Group 

Pretest Posttest design. The subjects in this study were grade XII IPA students at 

SMA N 21 Batam. The average pretest score from the student motivation 

questionnaire was recorded at 80.5. After applying statistical applications in 

mathematics learning, the average posttest score increased to 96.4. Furthermore, 

the average pretest score from the student satisfaction questionnaire was 83.2. 

Moreover the average posttest score of students after applying statistical 

applications in mathematics learning increased to 99.2. The results of statistical 

analysis using Paired Sample t-Test, found a significance value (Sig. 2-tailed) of 

learning motivation and student satisfaction of 0.000 < 0.05. Thus, the null 

hypothesis (H0) is rejected, which indicates a significant difference between the 

pretest and posttest scores for both motivational material and student satisfaction 

after the statistical application was applied. 
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1. Introduction 

Mathematics is a fundamental discipline that plays a vital role in various fields of 

science and everyday life because it fosters logical, critical, and analytical thinking. 

However, in the process of learning mathematics, teachers and students often face various 

challenges. For teachers, a common obstacle is limited creativity in developing contextual 

and engaging learning methods, resulting in material often being delivered conventionally, 

emphasizing formula memorization and solving routine problems. This makes it difficult for 

students to understand the connection between mathematics and everyday life. Meanwhile, 

students often encounter obstacles such as the perception that mathematics is difficult, 
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abstract, and boring, which reduces interest and motivation to learn. Furthermore, limited 

facilities and infrastructure, such as a lack of interactive learning media or supporting digital 

devices, also exacerbate the situation. As a result, learning becomes monotonous and less 

able to foster students' critical thinking skills, creativity, and confidence in problem-solving 

[1] . One solution is the implementation of digital-based statistical applications in learning. 

Statistics helps students understand mathematical concepts in real-world contexts, such as 

data analysis, decision-making, or monitoring phenomena. The use of digital applications 

makes learning more interactive and engaging, increasing student motivation and learning 

satisfaction [2] . 

This application is generally equipped with various interactive features that allow 

students to visualize data, perform simulations, and interpret results directly. With the 

support of a user-friendly interface and content tailored to learning needs, students can more 

easily understand statistical materials and feel more confident in completing data-based tasks 

[3][4]. They will feel that learning activities are more meaningful, according to their needs 

and interests, and provide benefits [5][6]. Not only that, statistics also has an important role 

in the field of education, including to obtain a general or specific picture of a phenomenon, 

monitor developments or changes over time, conduct hypothesis testing, determine the 

relationship between variables, compile reports based on quantitative data systematically, 

and draw conclusions logically and objectively [7]. 

This study aims to describe differences in student motivation and learning 

satisfaction before and after using statistical applications. Motivation was measured using 

five indicators (desire to succeed, internal learning drive, independence, mental readiness to 

face challenges, and perseverance) [8]. while learning satisfaction was measured using four 

indicators (ease of use, format, content accuracy, and user satisfaction) [9]. This research is 

expected to develop an innovative technology-based mathematics learning model and 

become a reference for related parties in education.  

Through this approach, students learn how to apply mathematical concepts in more 

concrete and relevant context to real life, such as processing survey data, trend analysis, or 

data-based decision making. In other words, introducing statistics to students not only 

enriches their insights, but also develops critical and analytical thinking skills in a broader 

context.  
 

2. Methods 

 This study uses experiment method with design One Group Pretest Posttest. Subject 

study consists of from 32 participants educate class XII IPA at SMA N 21 Batam 2024. 

Instruments used for collect data in this study is questionnaire (Pretest-Posttest) that focuses 

on motivation learning and satisfaction study participant educate. Before administering a 

questionnaire, its validity and reliability must be tested. The test using the SPSS 26 for 

Windows program. Validity testing is used to determine the extent to which an instrument 

is able to measure what it is supposed to measure. The formula is as follows. 

𝑟𝑥𝑦 =
𝑁(∑𝑋𝑌) − (∑𝑋)(∑𝑌)

√[𝑁∑𝑋2 − (∑𝑋)2][𝑁∑𝑌2 − (∑𝑌)2]
 

 

Description: 

𝑟𝑥𝑦= correlation coefficient between item score and total score 

𝑋  = item score 

𝑌  = total score 

𝑁 = number of respondents 
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Validity Criteria: 

Jika 𝑟𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 > 𝑟𝑡𝑎𝑏𝑙𝑒→ valid 

Jika 𝑟𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 ≤ 𝑟𝑡𝑎𝑏𝑙𝑒→ invalid 

The r table value can be found in the Pearson Product Moment correlation table with 

degrees of freedom (df) = N – 2 and a significance level (usually 0.05). Meanwhile, 

reliability testing indicates the consistency of the instrument, namely the extent to which the 

measuring instrument produces the same results when used repeatedly. While the minimum 

reliability limit is 0.60. If the Cronbach's Alpha value is > 0.60, the instrument is considered 

reliable. The reliability test formula is as follows: 

𝑟11 =
𝑘

𝑘 − 1
(1 −

∑𝜎𝑖
2

𝜎𝑡
2 ) 

Description: 

𝑟11 = reliability coefficient (Cronbach's Alpha) 

𝑘   = jumlah item pernyataan 

𝜎𝑖
2 = variance of each item 

𝜎𝑡
2 = total variance 

 

Furthermore, the questionnaire assessing student motivation and learning satisfaction 

consists of four categories according to [10] which is explained in Table 1 below.  

 

Table 1. Satisfaction and Interest Scale Points Study Student 

Scale Points 

Strongly agree 4 

Agree 3 

Disagree Less 2 

No Agree 1 

 

This research using the paired t-test (Paired Sample t-Test) to evaluate influence 

treatment specific to the same sample in two period different [11]. Result of treatment This 

produce two types of data, namely pretest data and posttest data. All testing done with level 

significance of 5% using the SPSS 26 for Windows program. The design study This can seen 

based on illustration under This. 

 

 

 

 

 

with information as following: 

O1: Pretest (giving questionnaire before treatment) 

X: Treatment / treatment in the form of implementation SPSS applications in the real world 

O2: Posttest (giving questionnaire after treatment 

The pretest ( O1) was carried out before the researcher gave treatment to participant 

educate, researcher want to know the extent of motivation and satisfaction participant 

educate in learning mathematics. Treatment (X) is given after researcher obtain initial data 

from questionnaire pretest. Treatment This in the form of implementation SPSS applications 

in the real world to participant educate. After treatment given, steps furthermore are 

O1 X O2 
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implementation posttest ( O2) to find out the results of learning motivation and satisfaction 

in learning mathematics after the application of statistics was carried out. The hypothesis in 

this study for student satisfaction is as following: 

𝑯0: no There is significant difference between motivation study in implementation 

application statistics on pretest and posttest data 

𝑯1: there is significant difference between motivation study in implementation application 

statistics on pretest and posttest data 

Whereas hypothesis for satisfaction study student is as following. 

𝑯0: no There is significant difference between satisfaction study in implementation 

application statistics on pretest and posttest data 

𝑯2: there is significant difference between satisfaction study in implementation application 

statistics on pretest and posttest data 

As for the basis taking decision on both the above hypothesis is: 

1. If the Sig value. (2-tailed) < 0.05 then there is significant difference between motivation 

learning and satisfaction study in implementation application statistics on pretest and 

posttest data. 

2. If the Sig value. (2-tailed) > 0.05 then there is no significant difference between 

motivation learning and satisfaction study in implementation application statistics on 

pretest and posttest data. 
 

3. Result and Discussion 

 This section discusses implementation research, results and discussion. As for the 

implementation study This started with giving questionnaire pretest about motivation and 

satisfaction Study participant educate in learning mathematics, then participant educate fill 

in questionnaire After the questionnaire filled so step next is implementation application 

statistics in learning mathematics. The applications used is Minitab and data analysis used is 

forecasting amount passenger ship in the city Batam use Trend analysis. Reason researcher 

choose field maritime is Because city Batam is one of city in Indonesia which is located in 

a strategic area on the route cruise international, with sea area reaching 3,675 km² and own 

potential riches source Power very big sea [12]. Of course, there is a lot of maritime related 

data that can be processed using statistical applications. Through activity this, it is expected 

motivation and satisfaction Study participant educate to knowledge mathematics can 

increased. As for the results implementation application statistics about forecasting amount 

passenger the ship that has processed with Minitab. It can see in Figure 1 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Example Implementation Application Statistics in the Field Maritime 

Figure 1 shows the development of ship passenger numbers from 2014 to 2022. In 

general, passenger numbers experienced a significant upward trend, from around 50,000 
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passengers at the beginning of the period to over 400,000 passengers in 2022. The graph 

pattern shows seasonal fluctuations with significant spikes at certain times. 

Furthermore, participant educate requested for try process the data that has been 

provided, after finished participant educate requested fill in questionnaire posttest motivation 

study and satisfaction learning on learning mathematics after implementation application 

statistics. In the research the results of the validity test explain that all items are declared 

valid for student motivation and learning satisfaction, and the result of the reliability test for 

student motivation with a Cronbach's Alpha value of 0.81 and for student leaning satisfaction 

is 0.82. This concludes that because the Cronbach's Alpha value > 0.6, the instrument is 

declared reliable.  

After the questionnaire filled then the data is processed and analyzed. As for, the 

results presenting of data analysis with compare mark pretest and posttest on motivation 

learning and satisfaction study participant educate in learning mathematics use application 

statistics. Analysis this done with using the Paired Sample T-Test, and the results can see in 

Figure 2 below. 

 

 

 

 

 

 

 

 

Figure 2. SPSS Output Results Using the Paired Sample T-Test on Motivation 

Participant Educate 

Figure 2 show Sig. value (2-tailed) is .000 < 0.05 so that H0 is rejected, which means 

that There is significant difference between motivation study participant educate use 

application statistics. Next is the result data analysis mark pretest and posttest satisfaction 

study participant educating in learning mathematics use application statistics that can seen 

in Figure 3 below. 

 

 

 

 

 

 

 

 

Figure 3. SPSS Output Results Using the Paired Sample T-Test on Motivation 

Participant Educate 

 

Figure 3 shows Sig. value (2-tailed) is .000 < 0.05 so that H0 is rejected, which means 

that there is significant difference between satisfaction study participant educate in learning 

mathematics after use application statistics. 

Next, the description is as follows about this matter will put forward through 

average result table pretest and posttest motivation and satisfaction. Study participant 

educate in learning mathematics before and after implementation application statistics 

described in Figure 4 below. 
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Figure 4. Average Graph of Pretest and Posttest Motivation and Independence Study 

Participant Educate 

 

Figure 4 shows that posttest mean score motivation study participant educate by 96,4 

experienced significant improvement compared to with average value of motivation pretest 

study participant educate that is by 80,5. A similar increase also occurred in satisfaction 

study participant educate, where posttest mean score satisfaction study participant educate 

is 99,2 more tall compared to with average pretest satisfaction score study participant 

educate of 83,2. 

The application of statistical applications in mathematics learning today is one of the 

innovations that has a significant impact on improving the quality of the teaching and 

learning process in the classroom. This application not only functions as a technical aid, but 

also becomes a pedagogical bridge that connects abstract mathematical concepts with 

concrete learning experiences. Amid the rapid development of digital technology, students 

are now more familiar with various data-based devices and applications, so that the 

application of statistical applications in learning is in line with their learning styles. This 

provides a great opportunity for teachers to present mathematical materials in a more 

contextual and relevant way to everyday life. 

One of the main benefits of using statistical applications is their ability to present 

complex mathematical concepts through attractive visual displays. Concepts such as data 

distribution, regression, correlation, and variance analysis that were previously considered 

difficult to understand can now be visualized in the form of interactive graphs, dynamic 

diagrams, and real-time data-based simulations. This visualization allows students to see the 

relationship between variables, patterns in data, and changes in statistical values directly, 

thus accelerating their process of understanding the material. As stated by [10] data 

representation in visual format can clarify information and increase students' absorption of 

abstract concepts taught in class. 

With increased understanding of the material, students become more confident in 

facing math problems and assignments. They feel they have the ability to solve problems 

based on logic and analysis supported by the applications used. This self-confidence is one 

of the important factors that encourages increased learning motivation, especially intrinsic 

motivation, which is the drive from within students to learn because they feel interested and 

capable. When students feel successful in understanding and doing exercises through the 

help of the application, they are encouraged to continue learning, explore further, and not 

give up easily when faced with difficulties. This shows that technology is not just a tool, but 

also a psychological driving factor in learning [11]. 

0

50

100

Motivasi Belajar Kepuasan Belajar

80,5 83,2
96,4 99,2

Average Graph of Student Motivation 
and Learning Satisfaction

Pretest Posttest
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On the other hand, from the teacher's perspective, the use of statistics applications 

makes it easy to monitor student learning progress. The analytical features of this application 

allow teachers to analyze student performance individually and in groups in real time. For 

example, teachers can view graphs of achievement scores, detect recurring error patterns, or 

identify parts of the material that cause the most difficulty for students. This information can 

then be used to provide personalized and constructive feedback, so that learning becomes 

more adaptive and responsive to student needs [12]. 

Data-based feedback delivered in a timely manner makes students feel more cared for 

and supported in their learning process. When students know specifically where their 

weaknesses lie, they have the opportunity to improve themselves in a more targeted way. On 

the other hand, recognition of the achievements they have achieved also helps strengthen 

their self-confidence and motivation to continue learning. Transparency in the assessment 

and learning process provides a sense of fairness and openness, which ultimately increases 

student learning satisfaction significantly. As explained by [13], learning that is tailored to 

individual needs and takes place openly will create a positive atmosphere and encourage 

active student participation in class. 

Student learning satisfaction is greatly influenced by their learning experiences during 

the learning process, as positive experiences can foster self-confidence and interest in the 

subject matter being studied. Through the implementation of statistics applications, the 

learning process is no longer monotonous or solely focused on verbal presentation of 

material and written exercises, as in conventional methods. These applications create more 

lively learning environment by giving students the opportunity to interact directly with data, 

process information, and view analysis results visually. Students can conduct various data 

experiments, test hypotheses, and explore various statistical scenarios, both individually and 

collaboratively in groups. These activities not only train analytical thinking skills but also 

foster curiosity and stronger problem-solving skills. Thus, learning becomes more 

interactive, dynamic, challenging, and enjoyable. Students' active involvement in the 

learning process makes them feel that the activities are meaningful, as they not only receive 

information but also play an active role in constructing their own knowledge. As a result, 

motivation and enthusiasm for learning naturally increase as students feel valued and fully 

engaged in the learning process. 

More than simply helping students understand statistical concepts academically, the 

use of statistics applications also plays a crucial role in creating a holistic learning 

environment oriented toward character development. This technology-based learning 

provides a contextual experience, where students are confronted with real-world problems 

that require them to think logically, systematically, and critically. Furthermore, when 

working in groups, students learn to communicate effectively, respect the opinions of others, 

and take responsibility for assigned tasks. Statistics applications also encourage students to 

be more creative in finding solutions and interpreting data analysis results, ultimately 

fostering a scientific attitude and independent learning. Thus, the application of statistics 

applications in mathematics learning has a broad and profound impact, not only in improving 

students' conceptual understanding, motivation, and learning satisfaction, but also in 

strengthening the social, collaborative, and positive character skills needed to face the 

challenges of today's digital era. 

 

4. Conclusion 

Based on the results of quantitative data analysis through questionnaires, the 

application of statistical applications in mathematics learning has been proven to 

significantly increase student motivation and learning satisfaction. Before the intervention, 
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the average value of learning motivation (pretest) was 80.5%, increasing to 96.4% after the 

application application (posttest), indicating an increase in student interest and engagement. 

Similarly, the value of learning satisfaction increased from 83.2% to 99.2%, indicating that 

learning has become more interesting, relevant, and meaningful. The results of the Paired 

Sample t-Test showed a significance value of 0.000 (<0.05), so there was a significant 

difference between the values before and after the application application. Thus, the use of 

statistical applications has been proven effective in increasing motivation and learning 

satisfaction and shows that technology integration can be an innovative and adaptive 

learning strategy in mathematics. 
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