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ABSTRACT 

The 21st century requires individuals toahaveatheaabilityato think_comprehensively, especially in 

criticalaandacreative_thinking. The result of the PISA study show that the literacy skills of 

Indonesian student are still relatively low, including in terms of numeracy or mathematical problem 

solving. Preliminary data shows that most students have a "normal" feeling about math lessons (45%) 

and feel less confident when-learning maths (47.2%). Teachers also face difficulties in providing 

learning materials that_are in-accordanceawith the level of students' abilities due to heterogeneity in 

the classroom. Thisastudyaaimsatoadetermine theaeffectivenessaofagoogleasites-basedalearning 

media with the integration of design thinking and ADDIE as a development approach, as well as 

using the Teaching at the Right Level-(TaRL) method in media preparation. The stages  of empathize, 

-define, ideate, aprototype, aandatestainadesignathinking are combined with the-ADDIE 

(Analysis,aDesign,aDevelopment,aImplementation, Evaluation) cycleatoaproduceamediaathatasuits 

the needs of students. The-subject ofathis study-is a-grade XI-student of State High School 4 

Semarang. The results of data analysis showed anaincreaseainathe-mathematical problem-solving-

abilityaofastudents with an-N-Gainascoreaofa0.7 (high-category) and t-test results of 1.711 which is 

greater than the t-table of 1.67. In addition, thearesultsaofatheaanalysisaof-the classical-learning-

completenessatest show that theaproportion of completeness of materialistic problem ability is 

achieved. Theoretically, this research contributes to the study of technology-based learning with the 

application of TaRL, and is able to support constructivistic theory and effectively improve students' 

mathematical problem-solving skills. 
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PRELIMINARY 

21st century learning requires learners to not only master the content, but also 

develop critical, creative, collaborative, and empathetic thinking skills. In dealing with this 

complexity, a human-centered, iterative, and adaptive approach is needed. Design Thinking 

(DT) is the right solution. aAccording toaBrowna (2009), a"DesignaThinking is a human-

centered approach to innovation that draws from the designer's toolkit to integrate the needs 

of people, the possibilities of technology, and the requirements for success." This approach 

http://doi.org/10.31943/mathline.v10i4.1029
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is not just design, but permeates the needs of users in creating innovative solutions. In the 

realm of education, DT has been proven to be able to improve students' problem-solving and 

creativity (Razzouk & Shute, 2012). The iterative process is empathize, define, ideate, 

prototype, test which provides space for teachers to design learning media that is responsive 

to the needs of students (Plattner et al., 2011).  

Inalineawithatheaspirit ofadesignathinkingathat prioritizes real context and actual 

problems. Onatheaotherahand, the integration ofadesignathinking in instructional design 

models has also been studied in the context of OER (Open Educational Resources). Laisema 

& Bangthamai (2025) developed a design thinking-based OER model that has been proven 

to significantly improve the competency of student innovators, showing that design thinking 

is not only a creative tool, but also effective in strengthening 21st century competencies. 

Through this approach, learning media is developed in a human-centered manner that can 

be realized, one of which is with Google Sites as an interactive and easily accessible digital 

platform. 

The use of educational technology is also an important factor in increasing the 

effectiveness of learning. Aanumberaof recent studiesashowathatathe useaof Google Sites in 

learning has a positive impact on various subjects and levels of education. Rahadianaetaal. 

(2024) afound that theadevelopmentaof GoogleaSites-basedae-learningawith the TIME 

model has provenatoabeavalid, practical, andaeffectiveato support digital learning activities. 

Similar findings were shown by Waragaaetaal. (2023) whoareportedathataGoogle Sites-

assisted learning tools  on vibration and wave materials have a high level of validity and 

effectiveness, making them feasible to implement in science learning. 

In addition, Google Sites has also been proven to make it easier for teachers to 

manage learning. Raharja et al. (2024) emphasized that the useaofaGoogleaSites as an 

administrative medium makes it easier for teachers to compile teaching tools systematically 

and easily accessible. Meanwhile, in terms of impact on student achievement, 

researchabyaPangestiaet al. (2025) shows that Google Sites-based media  in social studies 

subjects helps students understand the material more interactively. Lucia et al. (2023) found 

that the useaofaGoogleaSites in Englishalearning had a positive effect on improving students' 

vocabulary mastery. In it, content can be compiled using  the Teaching at the Right Level 

(TaRL) method  to suit the level of ability of students. 

In the classroom, teachers often face the challenge of the heterogeneity of diverse 

student abilities. According to Vygotsky (1978), the learning process will be optimal if the 

material is adjusted to the  student's zone of proximal development. However, the reality is 
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that teachers often have difficulty providing material that is in accordance with the level of 

individual ability of students. Research conducted by Hadi and Novaliyosi (2019) also shows 

that Indonesia's low PISA results are partly due to the fact that classroom learning 

emphasizes more on memorization and procedures than conceptual understanding and 

problem-solving. As a result, some students feel left behind, while others are not challenged. 

Preliminary data also showed that many students had a neutral attitude towards math and 

lacked confidence in learning new material. This condition reinforces the need for an 

adaptive learning approach to the differences in students' abilities. 

The Teaching at the Right Level (TaRL) approach introduced by Banerjee et al. 

(2017) is present as an effective strategy to overcome class heterogeneity. TaRL focuses on 

adjusting learning materials and activities based on the actual level of students' abilities, not 

just following the curriculum in a linear manner. Pratham Education Foundation research 

(2018) shows that the implementation of TaRL can significantly improve students' literacy 

and numeracy skills in various educational contexts. In other words, TaRL allows teachers 

to develop learning strategies that are more targeted so that students do not feel left behind 

or bored too easily. In the context of mathematics learning, TaRL plays an important role in 

helping students build a gradual understanding of concepts, from mastering basic operations 

to solving more complex problems. This makes TaRL a strong foundationatoaimprove 

students'amathematical problem-solvingaskills. aaaaa 

The NationalaCouncilaofaMathematicsa (NCTM, 2000) emphasizes that problem-

solving is at the heart of effective mathematicsalearning because it can train students to think 

analytically and reflectively. However, in reality, thearesultsaofatheaProgramme for 

InternationalaStudentaAssessmenta (PISA) asurvey show that theamathematical ability of 

Indonesian students is still below the international average. In PISA 2018, Indonesia's 

mathematics score was ranked 72 out of 79acountries with an averageascore of 379, far 

below the OECD average score of 489 (OECD, 2019). Similar results were also found in the 

2015 Trends in International Mathematics and Science Study (TIMSS) which ranked 

Indonesia 45 out of 50 countries in mathematics ability (Mullis et al, 2016). This condition 

showsathatatheamathematicalaproblem-solvingaabilityaofaIndonesian students is still 

relatively low and requires more effective learning interventions. 

Problem-solving requires students to identify problems, formulate solution strategies, 

apply relevant concepts and procedures, and re-evaluate the resulting solutions. According 

to Polya (1973), the process of solving mathematical problems includes four stages, namely 

understanding the problem, planning a strategy, implementing a plan, and re-examining the 
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results obtained. The subject of this study is grade XI students of State High School 4 

Semarang, where class XI-6 class is the control class and XI-2 is the experimental class. 

Various studies show the importance of innovative learning models in improving 

students' mathematical problem-solving skills. For example, Febiyanti et al. (2024) in their 

quasi-experimental study found that the application of discovery learning to arithmetic row 

material increased students' problem-solving ability by around 40.56%, much higher than 

the control class which only increased by 16.53%. Furthermore, Noviyana et al. (2025) 

reported that the use of AI-assisted problem-based learning in grade V students resulted in 

significant improvements in all mathematical problem-solving indicators such as 

understanding problems, formulating plans, implementing solutions, and evaluating results. 

Obtained a high N-Gain score of around 0.78. In the broader realm of Indonesia, a meta-

analysis by Ulya et al. (2024) shows that technology-based learning interventions have 

proven to be effective in improving mathematical problem-solving skills at various levels of 

education. Thus, empirical evidence suggests that methodological innovation through 

discovery models, as well as the use of technology, significantly encourages an improvement 

in students' mathematical problem-solving skills. 

Based on this background, this study aims to examine the effectiveness of the 

application  of Design Thinking in the development of Google Sites media with the Teaching 

at the Right Level (TaRL) approach to improve students' mathematical problem-solving 

skills. Through the application of this approach, it is hoped that students will not only gain 

a better understanding of mathematical concepts, but also be able to develop critical, 

creative, and adaptive thinking skills that are essential in facing the challenges of 21st 

century learning. 

 

METHODSaaa 

The type of research used inathisastudy is ResearchaandaDevelopmenta (R&D) 

which is oriented towards the development of learningamedia and testing its effectiveness. 

The design ofathisastudyaadapts the ADDIEa (Analysis, aDesign, aDevelopment, 

Implementation, Evaluation) development model combined with the Design Thinking 

approach. This research aims to develop Google Sites-basedalearningamediaawithaa 

Teaching at the Right Level (TaRL) approach to improve the mathematical problem-solving 

skills of high school students. The research was carried out at State High School 4 Semarang 

by involving grade XI students as test subjects. 
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The stages of Design Thinking in this study consist of fiveastages, namely 

Empathize, Define, aIdeate, aPrototype, aandaTest. In theaEmpathize stage, the researcher 

conducted observations and distributed questionnaires to explore students' learning needs 

and perceptions of mathematics. The Define stage  is used to analyze the results of 

observations and compile user personas based on heterogeneous student ability levels. In 

the Ideate stage, the researcher brainstormed to design a content structure in Google Sites 

that integrates the TaRL approach, so that the material can be adjustedato the student'salevel 

of understanding. 

Furthermore, at theaPrototype stage, Google Sites media was developed which 

contains advanced mathematics material (polynomials), multi-level problem exercises, and 

mathematical problem-solving instruments. The final stage, namely Test, was carried out by 

implementing Google Sites in an experimental class to measure the effectiveness of media 

in improving students' mathematical problem-solving skills. Students' mathematical 

problem-solving ability has four indicators according to Polya (1973), namely: (1) 

understanding problems, (2) drawing up plans, (3) implementing plans, (4) re-examination. 

Therefore, this ability needs to be honed through a relevant, contextual, and problem-

solving-based learning process. 

The research instruments included student response questionnaires and mathematical 

problem-solving tests. The initial data analysis was obtained through pretest scores, while 

final data used post test scores. Data were analyzed using normality tests, homogeneity tests, 

and t-tests to determine the effectiveness of learning media. The effectiveness criteria were 

based on an increase in the average score of the experimental class compared to the control 

class, as well as the achievement of a completeness of at least 75%. 

 

RESULT AND DISCUSSION 

At the empathize stage, an in-depth analysis of the mathematics learning problems 

experienced by students is carried out, as a basis for designing an empathy map. The 

common view that mathematics is a difficult subject, full of formulas, and only mastered by 

certain students, makes many students feel anxious when facing this subject (Muhtarom et 

al., 2017). To dig deeper, a survey was conducted on questionnaires distributed among three 

high schools in Semarang Regency, namely 1 Tuntang Senior High School, Sudirman 

Islamic Senior High School, and 1 Gas Senior High School.  
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Figure 1. Showing Data on the Number of Student Respondents 

The questionnaire was distributed through Google Form with a span of 2 weeks. The 

total number of student respondents was 180 people, consisting of 60% of respondents from 

class XII, 15.6% of respondents from class XI, and 24.4% from class X, while for education 

personnel, in this case mathematics teachers as many as 10 respondents.  

 

 
Figure 2. Students' Feelings Towards Mathematics Subjects 

Based on the pie chart above, as many as 180 respondents gave responses about their 

feelings about mathematics subjects. The results showed that most of the respondents, 

namely 45% had a feeling of "Normal", while 31.7% of respondents "Liked", and only 7.2% 

of students "Very liked" mathematics. As many as 13.3% "dislike" and the remaining 2.8% 

said "not like at all". This data indicates that there are still challenges in fostering students' 

interest and interest in mathematics lessons.  

 

Figure 3. Students' Difficulties in Learning Mathematics 

The diagram above presents the results of a survey regarding obstacles or difficulties 

in learning mathematics which was followed by 180 respondents. Based on the data, as many 
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as 57.8% of respondents stated that they had difficulty learning mathematics, which shows 

that more than half of the respondent population faces obstacles in understanding 

mathematics material. This indicates the need for more attention to the learning strategies 

used, both in terms of teaching methods and additional learning support. Furthermore, 36.7% 

of respondents chose the "Maybe" option, which can mean that there is doubt or uncertainty 

in assessing their math skills.  

This response reflects the existence of a group of students who are in an ambivalent 

position, namely not fully feeling difficult, but also not fully confident in their abilities. This 

condition shows the need to strengthen learning motivation and a more adaptive pedagogical 

approach. Only 5.6% of respondents stated that they did not experience difficulties in 

learning mathematics. This small proportion indicates that the group of students who really 

do not have any barriers is a minority relative to the overall respondents.  

Overall, the data shows that the majority of students face challenges in learning 

mathematics, both real and potential. Therefore, comprehensive pedagogical interventions 

are needed, such as the use of innovative learning methods, the application of differentiation 

strategies, and the provision of additional guidance that can increase students' understanding 

and confidence in mathematics. 

From all these findings, it can be concluded that the main challenge in advanced 

mathematics learning lies in the teacher's approach in delivering the material and the lack of 

heterogeneity in dealing with various student characters. Therefore, it is important to design 

human-centered learning  such as the design thinking and TaRL approaches so that students 

are not only passive recipients, but also active actors in the learning process. The following 

is the percentage of preliminary data research, which can be seen in table 1. 

Table 1. Initial Data Assessment Percentage 

 

Preliminary data research analysis Number of Respondents 

Number of Respondents  180 

Feelings towards math (ordinary) 81  

Difficulty learning math (Yes) 104 

 

The next stage is the definition stage, the definition stage  aims to formulate the main 

problem based on the results of observation and data from the empathize stage. And 

designing user personas to meet user needs (Jonathan, 2022). These findings became an 

important basis for designing the Empathy Map, a user-focused approach that aims to 
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understand the experience from their own perspective (Bratsberg, 2019). By identifying what 

students think, feel, see, hear, say, and do in the process of learning math, the Empathy Map 

helps researchers get a complete picture of students' barriers and needs in learning. The 

design of the Empathy Map for this context is shown in Figure 4. 

  
Figure 4. Empathy Map 

From the results of the empathize map, students showed feelings such as easily losing 

focus, feeling confused, and anxious, and stating that they often did not understand the 

material well. They need a more fun, interactive, and pressure-free learning method to be  

able to try hard naturally. Therefore, a supportive and non-stressful learning environment, 

as well as adaptive assessment methods such as learning media using TaRL are important in 

creating a more meaningful learning experience and in accordance with the spirit of the 

independent curriculum and the Pancasila Student profile. By understanding this context, 

the formulation of problems in  the define stage  leads to how to design Mathematics learning 

interventions that are adaptive to the characteristics of high school students, minimize 

burnout, and increase focus and motivation through an approach based on students' real 

needs.  

After going through the define stage  that focuses on formulating the main problem 

from the user's perspective, the process proceeds to the ideate stage. This stage aims to 

explore various possible solutions through  creative and open brainstorming activities  . In 

line with the opinion of Kelley & Kelley (2013), "The best way to get a good idea is to get 

a lot of ideas," in this phase the researcher seeks to explore as many potential ideas as 

possible to answer the needs of students who have been previously identified through 

empathy maps. 

From the various ideas developed, the final choice fell on the application  of Design 

Thinking in Google Sites with the TaRL approach as a strategy to improve students' 
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mathematical problem-solving skills. This idea was chosen because it was able to bridge the 

gap between the real conditions of students in the field and meaningful learning goals. The 

application of Design Thinking is seen in accordance with the context  of the Independent 

Curriculum which emphasizes competency-based learning, collaboration, and innovation 

through the use of digital technology. The following are the indicators of TaRL according to 

Benerji & Chavan (2016) for the preparation of Google Sites learning media. It can be seen 

in table 2. 

Table 2. Indicators Teaching at The Right Level (TaRL) 

No Indicators 

1 A simple initial assessment to identify a student's basic ability 

level. 

2 Classify (differentiate) students based on ability, not class. 

3 Active and contextual learning methods that are appropriate 

to the student's level. 

4 Repeated assessments to monitor progress and adjust 

strategies. 

 

The researcher then designed a test based on four main indicators of mathematical 

problem-solving ability that was compiled to measure students' comprehensiveness of the 

applicable mathematical context. The four indicators are presented in Table 3. 

Table 3. Criteria for Achieving Mathematical Problem-Solving Ability 

Indicator  Score Assessment Criteria 

1. Understanding 

the Problem 

0 It does not mention the known or questioned conditions. 

1 Mention some information, such as only what is known or only what is 

asked. 

2 Mention what is known and what is asked, but is less accurate. 

3 Mention what is known and what is asked appropriately. 

2. Planning the 

Settlement 

0 No settlement plan was made. 

1 There is a picture of the plan, but it is not precise. 

2 The plan is made in a precise and relevant manner. 

3. Implementing 

the Plan 

0 There are no answers or no settlement efforts. 

1 Answers are written, but most of them are incorrect or incomplete. 

2 The answer is half or mostly correct. 
3 Complete and correct steps and answers. 

4. Checking Back 0 No conclusions or results checks. 

1 Interpreting results, but inaccurate conclusions. 

2 Interpret the results and draw conclusions appropriately. 
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The analysis was carried out quantitatively by grouping the results into three 

categories of ability, namely high, medium, and low. This category helps researchers in 

identifying general patterns of students' mathematical problem-solving abilities as well as 

aspects that still need to be improved. The categorization of ability levels refers to the 

interpretation guidelines proposed by Arikunto (2013), which classify percentage scores into 

qualitative levels ranging from very low to very high. The following is a percentage 

calculation for each indicator of students' mathematical problem-solving ability, with the 

category of ability level shown in Table 4. 

Table 4. Mathematical Problem-Solving Ability Level 

Interval Score (%) Level categories 

81 -100 Very high 

61-80 High 

41-60 Medium 

0-40 Low 

 

Next, there is the prototype stage, the researcher designs a Google Sites-based 

learning media developed in accordance with the Teaching at the Right Level (TaRL) 

indicator. This design is then realized in the form of interface design and learning content 

that contains interactive features, materials according to students' ability levels, and 

navigation that supports problem-solving-based mathematical learning. The results can be 

seen in the image below. 

 

Figure 5. Diagnostic Assessment  

The initial menu displays the initial diagnostic assessment feature on the polynomial 

material, which serves to map the student's initial abilities. This form is designed so that 

teachers can know the prerequisites for mastering polynomial concepts before students are 

directed to the appropriate learning level. This initial diagnosis reflects the principle of 

TaRL, which is to teach students according to their actual ability level. The data obtained 
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from this assessment is then used as the basis for grouping and adjusting learning strategies, 

so that the learning process is more directed, relevant, and authentic. 

 

Figure 6. Material Differentiation  

The image above shows polynomial learning materials divided into five levels based on 

the Teaching at the Right Level (TaRL) approach. Each level is systematically designed to 

accommodate students' different abilities, so that they can learn according to their respective 

levels of mastery. This tiered structure is in line with the principles of TaRL, which is to 

provide a learning experience according to the real needs of students, not solely based on 

formal classes. Thus, students can start from a level that corresponds to the initial diagnostic 

results, then gradually move up to the next level after demonstrating mastery of the material.  

 

Figure 7. Student Worksheets 
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The image above shows the Polynomial Level 1 Student Worksheet (LKPD) 

developed as part of Google Sites-based learning media with the Teaching at the Right Level 

(TaRL) approach. This LKPD is designed to facilitate students in understanding the basic 

concepts of polynomial through systematic activities, ranging from understanding the 

material, exercises, to application in problem solving. 

There are also problem-solving-based assignments that encourage students to relate 

knowledge to real context. This is in line with the indicators of mathematical problem-

solving ability according to Polya, namely understanding problems, drawing up plans, 

implementing plans, and re-examining the results of the solution.  

 

Figure 8. Post test or Polynomial Quiz 

Multiple-choice quiz questions are arranged based on indicators of mathematical 

thinking ability, especially in identifying the correct polynomial shapes. The structure of the 

problem not only requires students to remember definitions, but also analyzes algebraic 

forms, distinguishing which ones include polynomials and which do not.  

In the last stage, namely the test in the Design Thinking procedure, a pre-test was 

carried out on two groups of students, namely the experimental class (XI-2 which totaled 36 

students) and the control class (XI-3 which totaled 36 students). This test was then carried 

out several data analyses to see its effectiveness. 

Normality Test 

The normality test aims to find out whether the sample taken comes from a normally 

distributed population or not. To determine the normality of samples from the population, it 

was carried out using the Liliefors test  with a significant level of 5%. The criteria in the 

normality test for samples from normally distributed populations are 𝐿𝑐𝑜𝑢𝑛𝑡 ≤ 𝐿𝑡𝑎𝑏𝑙𝑒. The 

following is the calculation.  



 

 

  

905  

Tabel 5. Normality Test 

 

  

 

 Based on the table above, 𝐿𝑐𝑜𝑢𝑛𝑡 in the experimental class is 0.06373. For n = 36 

with a significant level of 5%, the price based on the Lilliefors test critic value table is 0.147. 

This shows that 𝐿𝑐𝑜𝑢𝑛𝑡 ≤ 𝐿𝑡𝑎𝑏𝑙𝑒  yaitu 0,063 ≤ 0,147, thereby 𝐻0 accepted. Based on these 

calculations, it can be concluded that the samples come from a normally distributed 

population. Based on these calculations, it can be concluded that the samples come from  a 

normally distributed population.  

Homogeneity Test 

 The homogeneity test was carried out to find out whether the experimental class 

and the control class had the same variance or not. The homogeneity test in this study used  

the Fisher test  with a significance level of 5%. The criteria in the homogeneity test for the 

sample have the same variance if 𝐹𝑐𝑜𝑢𝑛𝑡 <  𝐹𝑡𝑎𝑏𝑙𝑒 . The results of the homogeneity test 

analysis can be seen in Table 6.  

Table 6. Final Data Homogeneity Test Analysis Results 

 

 

 

The table above shows that for a significant level of 5%, the value of   =

1,7571 and = 1,75171. Hal tersebut menunjukan bahwa 𝐹𝑐𝑜𝑢𝑛𝑡 <  𝐹𝑡𝑎𝑏𝑙𝑒  thereby 

𝐻0  accepted. This shows that the experimental class and the control class have the same 

variance (homogeneous).  

Test of Students’ Classical Learning Mastery 

The learning achievement mastery of students is one of the indicators used to 

determine the effectiveness of the Google Sites learning media. This test is employed to 

examine whether students’ mathematical problem-solving abilities have achieved classical 

mastery. The classical learning mastery is analyzed using a left-tailed t-test. The analysis 

results are presented in Table 8. 

 

 

 

 

Class n 𝑳𝒉𝒊𝒕𝒖𝒏𝒈 𝑳𝒕𝒂𝒃𝒆𝒍 Conclusion 

Experiment 36 0,06373 0,147 Normally Distributed 

Control 36 0,02837 0,147 Normally Distributed 

Class 𝐹𝑐𝑜𝑢𝑛𝑡  𝐹𝑡𝑎𝑏𝑙𝑒  Conclusion 

Experiment 
1,711281 1,7571 

Variance 

Homogen Control 
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Table 8. Analysis Results of the Classical Learning Mastery Test 
 

 

 

 

 

 

 Based on the table, for the experimental class with n = 36 nd a significance level of 

5% obtained 𝑡𝑐𝑜𝑢𝑛𝑡 = 2,53 and 𝑡𝑡𝑎𝑏𝑙𝑒 = 2,03  . This means that 𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒 thereby 𝐻0 

accepted, while the t-test calculation for the control class with n = 36 and significant 5% 

Obtained 𝑡𝑐𝑜𝑢𝑛𝑡 = −3,23 and 𝑡𝑡𝑎𝑏𝑙𝑒 = 2,03 . This means that 𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒  so that  𝐻0 

rejected. Based on these calculations, it can be concluded that in the experimental class, the 

proportion of student learning completeness has been achieved compared to the control class 

with the proportion of student learning completeness has not been achieved.  

N-Gain Test 

After obtaining pretest and posttest scores  from the experimental class and the control 

class, then the N-Gain test was carried out in each class. This N-Gain test  aims to see an 

improvement in students' spatial abilities. The overall results of the improvement  of 

mathematical problem-solving ability of students in  the experimental class with the control 

class are presented in Table 9 below. 

Table 9. N-Gain Test Results 

Class N-Gain Category 

Experiment 0,71 High 

Control 0,04 Medium 

 

 Judging from table 10,  the N-Gain result of the  experimental class is better than that 

of the control class, i.e. for the experimental class is 0.71 while the control class is 0.04. It 

can be said that the spatial ability of students in the experimental class and the control class 

increased because it was at the interpretation of 0.7 ˂  g in the high category (quite effective).  

Right Tailed T-Test 

 The difference in means was analyzed using a right-tailed t-test to determine whether 

the mean mathematical problem-solving ability of students in the experimental class was 

higher than that of the control class. The criterion for the right-tailed t-test to conclude that 

the mean spatial ability of students in the experimental class is higher than that of the control 

Class n 𝒕𝒄𝒐𝒖𝒏𝒕 𝒕𝒕𝒂𝒃𝒍𝒆 Conclusion 

Experiment 36 2,53 2,03 
The proportion of problem-solving 

mastery has been achieved. 

Control 36 -3,23 2,03 
The proportion of problem-solving 

mastery has not been achieved. 
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class is 𝑡𝑐𝑜𝑢𝑛𝑡 > 𝑡𝑡𝑎𝑏𝑙𝑒 . The results of the right-tailed t-test analysis are presented in Table 

10. 

Table 10. Results of the Right-Tailed t-Test 
 

 

able 10 shows that for 𝑛1 = 36 dan 𝑛2 = 36  with a significance level of 5%  after 

obtaining 𝑡𝑐𝑜𝑢𝑛𝑡  = 1,711 and  𝑡𝑡𝑎𝑏𝑙𝑒  = 1,67. This shows that the price  

 thereby 𝐻0 rejected. This finding implies that the learning treatment applied 

in the experimental class has a positive effect on students’ mathematical problem-solving 

abilities. The use of innovative learning media and strategies enables students to better 

understand mathematical concepts, actively engage in the learning process, and apply 

problem-solving strategies more effectively. In contrast, students in the control class who 

received conventional instruction tended to be more passive and focused on procedural 

knowledge rather than conceptual understanding. Therefore, it can be inferred that the 

implemented learning approach in the experimental class contributes to improving students’ 

higher-order thinking skills, especially in solving mathematical problems. 

 

CONCLUSION 

This research succeeded in developing Google Sites-based learning media  with  the 

Teaching at the Right Level (TaRL) approach  which was designed through the Design 

Thinking stages and the ADDIE development model. The results show that the learning 

media developed is included in the category of very feasible to use. The implementation of 

TaRL-based Google Sites media has also been proven to be effective in improving students' 

mathematical problem-solving skills, as shown by the results of  the N-Gain test  of 0.7 (high 

category), the t-test of 1.711 which is greater than the t-table of 1.67, and The results of the 

analysis of the classical learning completeness test show that in the experimental class, the 

proportion of completeness of mathematical problem-solving ability is achieved, while in 

the control class,  the proportion of completeness was not achieved. These findings indicate 

that the treatment given in the experimental classroom is effective in improving students' 

learning completeness. 

Class n 𝒕𝑐𝑜𝑢𝑛𝑡 𝒕𝒕𝒂𝒃𝒍𝒆 Conclusion 

Experiment 36 

1,711 1,67 

The mean mathematical 

problem-solving ability of 

students in the experimental 

class is higher than that of the 

control class. 
Control 36 
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The results of this study are in line with the opinion of Jonassen (1999) who 

emphasized that technology-based learning must be able to support meaningful learning by 

providing students with the opportunity to build understanding through authentic problem-

solving. In addition, Bruner (1966) stated that learning will be more effective if it is arranged 

in stages (spiral curriculum), so that the integration of the TaRL approach in this media is 

very relevant because the material is presented according to the level of students' ability. 

Meanwhile, Piaget (1970) emphasized that students' cognitive development occurs through 

the process of assimilation and accommodation, so the use of interactive digital media can 

help students in constructing and reconstructing knowledge. In the context of differentiation, 

Tomlinson (2001) explained that learning that pays attention to the differences in students' 

abilities will increase motivation, participation, and learning outcomes. 

As a follow-up, this research can be further developed by expanding the context of 

using Google Sites media in other subjects, involving a larger number of samples, or adding 

interactive features such as automated quizzes, gamification, and learning analytics to 

optimize the ability to improve mathematical problem-solving skills and other 21st-century 

skills. 
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