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ABSTRACT 

This research is motivated to identify learning problems related to mathematics learning and recognize the 
causes, as well as identify alternative forms of innovation that can be used as solutions to overcome these 
problems, where spatial ability is one of the factors for the success of learning mathematics in spatial geometry 
material. In implementing the learning process to achieve this success, a learning design is needed that can 
improve students' spatial abilities. This research is part of research and development, namely the Successive 
Approximation Model (SAM1) needs analysis stage. Data collection was carried out by observation, interviews 
and distributing questionnaires via google form. The questionnaire presented has a needs analysis component 
that includes deficiencies and desires. Based on the results of observations and interviews, it was seen that many 
students had not been able to solve questions or cases related to spatial geometry, the use of various learning 
media, especially those related to modern technology to support students' spatial abilities, only some students 
were motivated to participate in mathematics classes, in mathematics learning it was good but not optimal, and 
did not always use different learning media. Learning materials should not only be transferred from the teacher 
to the students' minds, but must be constructed in the students' minds themselves in such a way that real 
experiences are given to students. Based on these results, it is clear that students need to preserve the learning 
system. Learning mathematics on spatial geometry requires learning activities that are provided by integrating 
the learning design of the experiential learning model. 
Keywords: needs analysis, spatial geometry, learning  
 

ABSTRAK 
Penelitian ini dilatarbelakangi untuk mengidentifikasi permasalahan belajar yang terkait dengan 
pembelajaran matematika dan mengenali penyebabnya, serta mengidentifikasi alternatif bentuk 
inovasi yang dapat dijadikan solusi mengatasi permasalahan tersebut, dimana kemampuan spasial 
menjadi salah satu faktor keberhasilan pembelajaran matematika materi bangun ruang. Dalam 
pelaksanaan proses pembelajaran untuk mencapai keberhasilan tersebut, maka diperlukan desain 
pembelajaran yang dapat meningkatkan kemampuan spasial siswa. Penelitian ini merupakan bagian 
dari penelitian dan pengembangan yaitu tahap analisis kebutuhan Successive Approximation Model 
(SAM1).   Pengumpulan data dilakukan dengan observasi, wawancara dan penyebaran angket lewat 
google forms. Kuesioner yang disajikan memiliki komponen analisis kebutuhan yang meliputi 
kekurangan dan keinginan. Berdasarkan hasil observasi dan wawancara terlihat banyak siswa yang 
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belum mampu menyelesaikan soal-soal maupun kasus yang berkaitan dengan bangun ruang, masih 
minimnya pemanfaatan berbagai media pembelajaran khususnya yang berkaitan denga teknologi 
modern untuk mendukung kemampuan spasial siswa, hanya separuh siswa yang termotivasi untuk 
berpartisipasi dalam kelas matematika, dalam pembelajaran matematika sudah baik namun kurang 
optimal, dan tidak selalu menggunakan media pembelajaran yang berbeda. Materi pembelajaran 
hendaknya tidak sekadar ditransfer dari guru ke dalam pikiran siswa, tetapi harus dikonstruksikan 
dalam pikiran siswa itu sendiri sedemikian rupa sehingga diberikan pengalaman nyata kepada siswa. 
Berdasarkan hasil tersebut, terlihat jelas bahwa siswa memerlukan peralihan sistem pembelajaran. 
Pembelajaran matematika materi bangun ruang memerlukan kegiatan pembelajaran yang diberikan 
dengan mengintegrasikan desain pembelajaran model experiential learning. 
Kata Kunci: analisis kebutuhan, bangun ruang, desain pembelajaran 
 
 
INTRODUCTION 

Mathematics has been one of the core subjects since the first year of school, but it turns out 

to be one of the most difficult subjects in the world and is a subject that is related to students' 

lives (Teo Lian Wan and Abdullah 2023); Intan et al., 2022). One of the compulsory subjects in 

elementary school aims to train students to think critically and creatively so that students can 

survive in changing, uncertain and competitive conditions (Anitra, 2021; Heryanto et al., 2022; 

Kurnia et al., 2022). Mathematics has many diverse materials, one of the important materials 

for basic education is geometry (Bata and Anggipranoto 2023). There are two materials for 

geometry in elementary school, namely spatial shapes and flat shapes (Fajarwati and Irianto 

2021). 

In principle, learning geometry means learning visual patterns that can train students to 

improve their thinking skills using visual media (Syafril et al., 2021). Geometry is an important 

part of the mathematics curriculum and provides great opportunities for students to develop 

their spatial skills (Kurt et al., 2023). There are several reasons to study geometry, namely: (1) 

geometry teaches logical precision, a person must be careful; (2) the purpose of teaching 

geometry is to support other sciences; (3) through learning geometry, a person will gain 

broader knowledge and insight to appreciate the beauty of the shapes around them; (4) 

studying geometry encourages scientific thinking (Kusnadi et al., 2023). 

Spatial ability is very important as a basic skill in solving geometry problems (Raharjo et 

al., 2023). By strengthening students' spatial skills and senses, teachers can build a 

comprehensive understanding of geometry and improve their ability to solve mathematical 

problems (Teapon & Kusumah, 2023). Spatial skills provide a broader ability to utilize higher-

order thinking skills that are considered valuable in the analysis, synthesis, and evaluation 

needed to solve problems and tend to influence students' attitudes, as well as obtain better 

learning outcomes (Nindi et al., 2023; Odeyemi, 2023). 

From a methodological perspective, the use of technology makes classroom learning more 

interesting and more acceptable to students (Salsabila et al., 2023). Regulation of the Ministry 

of Education and Culture Number 65 of 2013 stipulates that every teacher is required to apply 

information and communication technology in an integrated, systematic, and effective manner 

depending on the situation and conditions (Sari et al., 2023). According to Law Number 14 of 

2005 concerning teachers and lecturers, it is explained that academic competence is the 

teacher's ability to manage educational activities related to students, including understanding 

academic knowledge or principles, understanding students, curriculum development, 

implementation of learning, utilization of learning technology, evaluation of learning 
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outcomes and development of students to realize their various potentials (Rian Utama et al., 

2020). Therefore, by utilizing existing technological developments, it is necessary to develop 

the mathematics learning process, including the presentation and development of mathematics 

learning support to help students understand the subject (Yunanda Pradiani et al., 2023). 

Although technology makes learning interesting, the success of learning is not only 

influenced by technology, but also requires a learning model so that students are more focused 

(Rusli et al., 2023; Lasambu et al., 2023). Many studies have shown that experiential learning 

provides opportunities for learners to develop the ability to apply theory in real-life situations 

(contextualizing knowledge) (Radović et al., 2023). Direct experience is considered as direct 

participation in activities that can cause initial reactions, visual impressions, and emotional 

responses (Yulianti, 2021). 

Previous research shows that in teaching and learning activities, students tend to be 

uninterested in learning mathematics for various reasons, one of which is the use of less than 

optimal learning media in learning. Mathematics lessons tend to be avoided and complaints 

often arise that mathematics lessons only make students dizzy, and there is still a lack of IT-

based learning media (Dinayusadewi & Agustika, 2020; F. Murni et al., 2022; Heryadi et al., 

2023). According to research on the analysis of student difficulties in the material on shapes 

conducted by (Chintia et al., 2021), there are four factors, including (1) lack of caution in 

reading, understanding, and answering questions; (2) lack of students' spatial abilities in 

imagining flat-sided spatial shapes; (3) students are accustomed to working on routine 

questions and are found in examples. 

Although previous studies have provided perspectives in finding solutions to identify and 

solve learning problems, it is still not easy to get a complete picture of how to analyze learning 

problems. Thus, this study focuses on the learning needs analysis stage to identify learning 

problems related to mathematics learning and identify their causes, as well as identify 

alternative forms of innovation that can be used as solutions to overcome these learning 

problems. This research is important to do because the effectiveness of the learning stages 

depends on the results of learning activities in order to produce effective solutions to the 

learning problems that occur. 

 

METHODS  

       The study involved 30 fifth grade students and mathematics teachers at SDIT Almarjan to 

identify and find solutions to mathematics learning problems. Data collection techniques were 

carried out by distributing questionnaires using Google Forms and interviews with 

mathematics teachers. The questionnaire presented has a needs analysis component that 

includes deficiencies and desires (Macalister & Nation, 2019). The needs questions consist of 

learning model components such as learning structure, reaction principles, social systems, and 

supporting factors (Joyce, Weil & Calhoun, 2009). There are 30 questions, including learning 

frameworks (18 items), reaction principles (3 items), reaction systems (3 items), and supporting 

factors (6 items). In addition, open questions regarding the proposals for each component were 

also asked. 

Table 1. Criteria Category 

Average of Percentage Category 

3.25 – 4.00 Strongly Needed (SN) 



 
Maemunah, Kustandi, Sarifah Analysis of Learning Needs for Mathematics Geometry 
 

 
3212 

 

 
2.49 – 3.24 Needed (N) 

1.73 - 248 Less Needed (LN) 

1.00 – 1.72 Not Needed (NN) 

       The data obtained were then analyzed by researchers to identify a list of learning problems 

related to mathematics learning and their causes, then formulate alternative solutions that can 

be used to overcome the problems that occur. This research is part of research and 

development, namely the Successive Approximation Model (SAM 1) needs analysis stage 

(Allen, 2017). 

       Data acquisition analysis using qualitative descriptive, namely reviewing and 

summarizing the data collected and has been tested for validity through a validation process 

by several experts in their fields. Observations, interviews with teachers, and distributing 

questionnaires to students were carried out by researchers to collect research data. The stages 

of this research were by conducting observations in class V, then conducting interviews with 

class V homeroom teachers to see the learning needs required along with the obstacles 

experienced during learning. Data testing in the educational environment includes learning 

models and learning media, with a focus on student involvement and interaction during the 

process. 

Table 2. Interview Instrument 
Question Indicator Question 

Learning Frameworks 1. Learning is done online or offline 

2. Mathematics learning is carried out face-to-face 

3. In learning, teachers provide direction and introduction to the 

implementation of learning 

4. In learning, students make presentations 

5. In learning, students discuss 

6.  In learning, students study the material completely through 

the learning resources used 

7.  In learning, students learn and explore information from 

YouTube and websites independently 

8. In learning, students apply concepts and practical examples 

obtained based on the material provided by the teacher 

9. Students in learning read library sources from Google, science 

websites, and others 

10. In learning, teachers assess students 

11. In learning, students are given post-tests 

12. In learning, students carry out self-assessments and peer 

assessments 

13.  Students are given remedial 

14. Students need real-world learning 

15. In learning using technology 

16. Students like learning using technology 

17. he learning method used during learning is effective in 

understanding the material 

18. What subjects do students have low average scores 
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Reaction Principles 1. Does the teacher act as a facilitator? 

2. Does the teacher act as a motivator? 

3. Does the teacher act as an evaluator? 

Reaction System 1. There is interaction between teachers and students in learning 

2. There is interaction between teachers and groups of students in 

learning 

3. There is interaction between groups of students and groups of 

students 

Supporting Factors 1. Learning materials are presented in the form of learning videos 

using various applications 

2. Learning materials are provided in the form of YouTube links 

Learning materials 

3. Given in the form of book website links 

 

RESULTS AND DISCUSSION  

Needs are classified into three categories: needs, deficiencies, and wants (Macalister & 

Nation, 2019). These three components are a set of techniques needed to assess students' needs 

when studying spatial construction material. In other words, these three components are used 

to identify students' needs for the experiential learning model that students need when 

studying spatial building material. The first is need. Students must master or require the need 

to study spatial construction material. Second is deficiency. Deficiencies refer to deficiencies in 

current mathematics learning. The third is desire. What do you want to learn? Students have 

their own opinions about what they feel is useful for them. Information about what students 

want will be very useful for designing experiential learning model learning designs that 

students need when studying spatial construction material. 

Necessities 

In learning mathematics, spatial material requires spatial abilities to be able to understand 

the material. Spatial ability is one of the factors for the success of learning mathematics in 

spatial geometry material. In implementing the learning process to achieve this success, a 

learning design is needed that can improve students' spatial abilities. According to experiential 

learning theory, for the teaching and learning process to be effective, a student must have four 

abilities (Nurcahyandi and Purwaningrum 2022). Concrete experience (feeling) is an open and 

adaptable learning stage. At this stage, the learning situation must encourage students to be 

sensitive to themselves and to others. Reflective observation (watching) is a learning stage in 

the form of observing, listening and looking at problems from different perspectives to find a 

meaning in learning. In this stage, careful observations are made so that students understand 

ideas or situations related to the material. Teachers can relate it to problems seen from different 

points of view and rely on thoughts, feelings and judgment. Abstract conceptualization 

(thinking) is a learning stage where students carry out logical analysis based on observations 

that have been made to come up with a new idea or concept. Active experimentation (doing) 

is a learning stage where students carry out learning with actions that emphasize practical 

applications in real life contexts. At this stage students carry out experiments on the concepts 

they have previously developed. Therefore, it is very important in developing the learning 

design of the experiential learning model for spatial geometry material because this model is a 
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student-centered learning model that involves students in concrete activities that enable them 

to experience what they are learning to produce meaning in the teaching and learning process. 

Lack 

Shortcomings are the second component of needs analysis. Deficiencies in previous 

mathematics learning at SDIT Almarjan were used as a reference in this research. Data was 

collected from students through a questionnaire with open questions. The results are as 

follows. First, students who study mathematics on solid geometry often have difficulty in 

determining the net of flat-sided solid geometry. In fact, students are very close to this material 

because there are so many objects around them that are in the form of solid geometry. Second, 

many students have not been able to solve problems or cases related to solid geometry. One of 

the causes of less than optimal learning of mathematics on solid geometry is that students do 

not understand the concept of mathematics or misunderstand the concept of mathematics. 

Several studies showing similar things confirm this situation (Kurniani Ningsih et al., 2021; Al 

Husna et al., 2021; Nisa et al., 2021); Farhana et al., 2022; Najoan et al., 2023). Third, learning 

does not always use different learning media. Learning media that is often used only uses 

videos from YouTube, shown on television as a learning facility in the classroom. This is in line 

with research conducted by (Dinayusadewi & Agustika, 2020; Heryadi et al., 2023). Fourth, the 

methods used are usually only in the form of discussions and always use lecture methods so 

that students move very little in class which makes students quickly feel bored. Learning 

materials should not just be transferred from the teacher to the students' minds, but must be 

constructed in the students' minds themselves in such a way that they are given real experience 

to the students. 

Wants  

The third component is desire. Desire is defined as what is needed in learning mathematics 

using the experiential learning model learning design to be developed. Each student has their 

own opinion about the ideal learning they want. Based on the research results, the following 

data were obtained. 

Table 3. Learning Structure 

No. Statement Score Category 

1. Learning to face learning 3.39 SN 

2. Mathematics learning is carried out face-to-face 3.37 SN 

3. In learning, teachers provide direction and introduction to 

the implementation of learning 

3.13 N 

4. In learning, students make presentations 3.79 SN 

5. In learning, students discuss 3,42 SN 

6.  In learning, students study the material completely 

through the learning resources used 

3.60 SN 

7.  In learning, students learn and explore information from 

YouTube and websites independently 

2.93 N 

8. In learning, students apply concepts and practical 

examples obtained based on the material provided by the 

teacher 

3.35 SN 

9. Students in learning read library sources from Google, 

science websites, and others 

2.90 N 
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10. In learning, teachers assess students 3.35 SN 

11. In learning, students are given post-tests 3.24 N 

12. In learning, students carry out self-assessments and peer 

assessments 

3.45 SN 

13.  Students are given remedial 3.27 SN 

14. Students need real-world learning 3.50 SN 

15. In learning using technology 3.55 SN 

16. Students like learning using technology 3.35 SN 

17. he learning method used during learning is effective in 

understanding the material 

3.60 SN 

18. What subjects do students have low average scores 3.56 SN 

       Based on the table above, students with a total average score of 4.42 need learning activities 

that are provided by integrating learning designs that provide students with real experiences. 

The very needed category dominates the assessment of 18 question items. There are 14 question 

items that are classified as very needed, and 4 questions that are considered necessary. Based 

on the results of the questionnaire, it is clear that students need a transition from monotonous 

learning designs to learning designs that provide real experiences, considering that the student 

learning process is important. The learning design needed can be adjusted to the school 

environment. Furthermore, we look at the components of the learning design that are built 

from the results of the study, we can see many things that are known. Judging from the 

learning structure, the learning structure in mathematics subjects can be determined according 

to the stages of cognitive development learning theory. According to Piaget in his theory of 

cognitive learning, children aged 7 to 12 years who are elementary school students still like to 

play, and creative and innovative teachers use physical or real learning media to help students 

understand mathematics logically (D. Murni et al., 2023).  

From the questionnaire that formed open questions, information was also obtained 

regarding the learning structure that students wanted for the development of this learning 

design. First, students want maximum explanations regarding spatial theories. Second, in 

learning mathematics, concrete objects are very much needed. Third, there is a discussion with 

the park to discuss the material. Fourth, there is an assessment from friends and teachers. 

Table 4. Principle of Reaction 

No. Statement Score Category 

1. Does the teacher act as a facilitator 3.80 SN 

2. Does the teacher act as a motivatir 3.69 SN 

3. Does the teacher act as an evaluator 3.75 SN 

       It is known that the questions presented in the questionnaire were responded by students 

with the category of being very much needed in the second component, namely the reaction 

principle. The total value of all is 3.74. Based on the table above, students want their lecturers 

to act as facilitators, motivators, and evaluators. These three responsibilities play an important 

role in maximizing mathematics learning, both in terms of process and results. 

Table 5. Reaction System 

No. Statement Score Category 

1. There is interaction between teachers and students in learning 3.80 SN 
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2. There is interaction between teachers and groups of students in 

learning 

3.77 SN 

3. There is interaction between groups of students and groups of 

students 

3.68 SN 

       In the third component, namely the reaction system, it is known that in student learning, 

students want interaction between students and teachers, groups with teachers, and between 

learning groups. Overall, the reaction system in the development of learning designs is very 

much needed by students, which is 3.75. 

Table 6. Supprting Factor 

No. Statement Score Category 

1. Learning materials are presented in the form of learning videos 

using various applications 

3.71 SN 

2. Learning materials are provided in the form of YouTube links 

Learning materials 

3.77 SN 

3. Given in the form of book website links 4.48 SN 

       The last component in the development of this learning design is the support system. 

Overall, the support system in the development of learning design is very much needed by 

students is 3.98, which means it is very important and necessary in the learning process. In the 

scope of education as an object that can be manipulated, seen, heard, read, or discussed, 

learning media is something that can help convey messages, stimulate the thoughts, feelings, 

attention, and will of students and facilitate the learning process consciously, focused, and 

controlled (Miarso, 2016; Pribadi, 2017; Prawiradilaga, 2019). One of the learning media that 

can be used to keep students active through direct experience, arouse interest in learning, 

improve spatial abilities, and the ability to solve mathematical problems is using augmented 

reality (Meilindawati et al., 2023; Herman et al., 2023; Muhammad et al., 2022). The use of 

augmented reality (AR) in teaching is one example of technology that is adapted for learning 

to improve students' readiness to understand learning materials (Amir et al., 2020). Several 

literatures have used AR technology to help students learn new concepts (Liono et al., 2021). 

The use of AR with smartphones will bring added value in terms of greater mobility (Ouali et 

al., 2022). Thanks to this augmented reality technology, students can still see an object as it is 

but in virtual form (Kristina et al., 2023). In geometry lessons, augmented reality is used to 

visualize geometric objects in the hope that it can help students more easily understand each 

element of geometric shapes such as line segments, nodes, planes, sides, etc. (Dinayusadewi & 

Agustika, 2020). 

       Overall, the research findings show that students in learning mathematics on spatial 

geometry material require an experiential learning model learning design. Given the 

importance of what students gain during the learning process, the experiential learning model 

is a learning model that prioritizes students' direct experience (Nugraha et al., 2021). This 

learning model provides students with different learning situations in the form of participation 

in direct experiences designed by the teacher (Iman et al., 2021). David Kolb identified four 

stages of the experiential learning model that guide a person's orientation in the learning 

process: namely concrete experience, reflective observation, abstract conceptualization, and 

active experimentation (Endah Wulandari & In, 2023). Students are encouraged to acquire new 
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skills and competencies in the real world by gaining knowledge about general roles in various 

situations, locations, and environments (Saymita et al., 2023). Therefore, learning according to 

this model can motivate students to participate in various activities to solve problems 

creatively (Nurlita, 2021). Several studies also show that the experiential learning model is 

better than learning that does not use the experiential learning model, can make students 

active, and challenge their thinking skills to construct knowledge and understand lesson 

concepts because the learning process is oriented towards student activities (student centered) 

(Yuliani et al., 2021; Sagitarini et al., 2020).  

       Based on the data above, learning mathematics on spatial geometry requires learning 

activities that are provided by integrating the learning design of the experiential learning 

model. Based on these results, it is clear that students need a shift in the learning system. The 

learning system needed can be adjusted to the school environment. Furthermore, students 

strive for learning with complete stages starting from recognizing spatial geometry, 

discussions about spatial geometry, and prism and pyramid nets using flashcard learning 

media combined with augmented reality. 

 

CONCLUSION  

       Based on the results and previous discussions, it can be concluded that there are learning 

problems related to the identified learning models and learning media, including, half of the 

students who are motivated to participate in mathematics classes because students do not 

understand mathematical concepts, do not always use different learning media. The methods 

used are usually in the form of discussions and always use lecture and question and answer 

methods. The identified learning problems cause students to lack understanding of the 

material on spatial figures. Therefore, to overcome these problems, it is necessary to design a 

learning design as an alternative solution that can be chosen to improve students' 

understanding and interest in learning mathematics on spatial figures. 

SUGGESTION 

       Learning design is intended to help teachers implement more meaningful learning, so this 

development research should be continued at the design stage to help the learning process to 

be more memorable and meaningful for students, the implementation of learning to the 

maximum, and other efforts to help teachers more easily determine the media. 
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