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Abstract 

 The purpose of this study was making valid and practical essay questions on 

prism and pyramid for students' ability to understand mathematical concepts. The 

method used was Research and Development with the Tessmer development model 

consisting of preliminary stages, self-evaluation, expert review and one-to-one stages. 

The results of this study were in the form valid and practical (legible) essay questions 

on prism and pyramid for the ability to understand mathematical concepts. the validity 

of the questions was seen from the validators' comments on the questions and the 

practicality (legibility) of the questions is seen from the readability of the questions 

when given to students. There were 10 valid and practical (legible) questions obtained 

in the end of this research. 
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INTRODUCTION 

Learning can be defined as a system or process of student learning that is planned, 

designed, implemented and evaluated so that students can achieve learning goals 

effectively and efficiently. It is a system consisting of various components 

interconnected with one another. These components include objectives, materials, 

methods and evaluation. According to Rusman (2015), learning can be formulated in 

various senses according to the paradigm used, from the understanding of learning 

according to behaviourism, cognitivism, and constructivism. Sitepu (2014) concluded 

that learning is a conscious effort carried out in a planned, systematic manner, and it 

uses certain methods to change relatively sedentary behaviour through interaction with 

learning sources. 

Mathematics plays an important role in advancing science and technology because 

all science and technology make use of mathematics. In learning mathematics, students 

are trained on how to think and process logic so that the teaching and learning process 

runs optimally, with the aim that students can understand the concepts in mathematics 

learning. The Ministerial Regulation of the Minister of National Education of 2006 No. 

22 on the content standards for primary and secondary education units states that one of 

the objectives of learning mathematics is that students have the ability to understand 

concepts, explain the relationship between concepts and apply concepts and algorithms 

in a flexible, accurate, efficient and precise way in solving problems. By referring to the 

objectives of learning mathematics, students need to have the ability to understand 

mathematical concepts in order to understand and understand the concepts of the 

material being studied. 

According to the Great Dictionary of Indonesian language (2008), understanding 

means knowing precisely, while concepts are defined as ideas or meanings that are 

abstracted from concrete events. Mawaddah & Maryanti (2016) state that understanding 

is a process consisting of the ability to explain and interpret something, be able to 

provide broader and more adequate descriptions, examples and explanations and be able 

to provide more creative descriptions and explanations. 

Aledya (2019) states that learning mathematics a deep and meaningful 

understanding will bring students to feel the benefits of mathematics in everyday life. 
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Conceptual understanding is a type of learning outcome that is higher than knowledge, 

with the ability to understand mathematical concepts, students can not only work on 

math problems by memorizing formulas, but with understanding, students can better 

understand the concept of the subject matter itself. Masitoh & Prabawanto (2016) state 

that knowledge learned with understanding will provide a basis for the formation of new 

knowledge, after the formation of an understanding of a concept, students can give 

opinions and explain a concept. With this understanding, it will help students to be able 

to develop their thinking skills in understanding a material more deeply and be able to 

apply it in problem-solving. 

Students' knowledge and understanding of a concept can be measured through 

indicators of students' ability to understand mathematical concepts, Istikomah & Jana 

(2018) Explain the indicators of the ability to understand mathematical concepts as 

follows: (1) Restating a concept, namely students ability to express it again orally or in 

writing about the material that has been communicated to them, (2) Classifying objects 

based on certain properties according to the concept, namely students ability to classify 

an object according to its type based on the properties contained in the material, (3) 

Giving examples and not examples of a concept, namely the students' ability to 

distinguish an example and not an example of a material, (4) Presenting the concept in 

various forms of mathematical representation, namely students ability to explain the 

concept in a mathematical sequence, (5) Developing the necessary and sufficient 

conditions for a concept, namely students ability to assess which conditions are 

necessary and sufficient related to a material concept, (6) Using, utilizing and selecting 

certain procedures or operations, namely students ability to solve questions 

appropriately according to the procedure, (7) Applying concepts or algorithms to 

problem solving, namely students ability to use the concept is in accordance with the 

procedure in solving problems related to everyday life. 
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Figure 1. Questions at SMPN 34 of North Bengkulu  

It can be seen that the prism and pyramid questions do not meet the indicators of 

students' ability to understand mathematical concepts. In fact, the teachers of State 

Junior High School (SMP N) 34 of North Bengkulu are only fixated on the questions in 

the book, so students in this school are not familiar with the questions that contain 

indicators of the ability to understand mathematical concepts and when given questions 

about the ability to understand concepts the results are still unsatisfactory. Therefore, a 

reference is needed, which contains indicators of the ability to understand mathematical 

concepts. Research on the development of prism and pyramid essay questions to 

accommodate the ability to understand mathematical concepts will be carried out to try 

to answer the problems previously described. 

METHOD 

This is a research and development, which according to Sugiyono (2009) is a 

basic research activity to obtain information on user needs (needs assessment), then is 

proceed with development activities to produce products and assess the effectiveness of 

the product. The research was conducted Talang Jarang Village, Air Napal District, 

North Bengkulu regency, with 6 students of 7 grade at SMP N 34 of North Bengkulu as 

the subjects. 

This research and development follows the research flow of Tessmer model 

(1993) and modified by Zulkardi (2006). The development model consists of 
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preliminary stages, self-evaluation, expert review, one-to-one, small group and field 

tests. 

The purpose of this study was to produce a valid and practical (legible) prism and 

pyramid essay for the ability to understand mathematical concepts of 7th graders of 

junior high school. The subjective questions are generally in the form of essays 

(descriptions). The essay form test is a type of learning progress test that requires 

answers in the form of word discussion or descriptions (Suharsimi Arikunto, 2013) 

 

Figure 2. Design flow of Tessmer (1993) modified by Zulkardi (2006) 

This research is only carried out until the one-to-one stage by looking at the 

legibility of the questions because it is not possible to gather many students at the time 

of the Covid-19 pandemic for the small group stage. This is in line with research 

conducted by Dwi et al. (2020) whose research is only up to the legibility stage. 

In this study, the data collection instruments used are documents, validation 

sheets, student comments/suggestions, and prototypes. The documents are in the form of 

data about student knowledge and the curriculum implemented in schools. They are 
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collected as references in designing questions of students' ability to understand 

mathematical concepts. The validation sheet is used to obtain question validation data 

which will be shown to the validators consisting of 2 lecturers. The results of the 

validators' comments and suggestions are used as material to revise the question. This 

instrument is used at the Experts Review and one-to-one stage to obtain validation data 

based on content, constructs and language. Student comment/suggestion sheets for 

questions are used to obtain data about student opinions on the questions being 

developed. 

The prototype in this study are essay questions tried out on students and 

evaluated by experts and teachers. Prototypes are reviewed by experts at the expert 

reviews and one-to-one stages. 

The data analysis technique used in this study is based on the following stages: 

preliminary and self-evaluation, experts review and one-to-one. Documents obtained 

during preliminary and self-evaluation were analyzed qualitatively. At this stage, there 

will be data analysis related to students, especially students of class VIII SMP and 

students' knowledge of prisms and pyramids. In addition, the curriculum used in the 

data collection was the 2013 curl. 

Experts Review and One-to-one are used to validate the essay questions 

developed. The results of validation at the expert's review stage are based on content, 

constructs, and language, which are then analyzed qualitatively as materials for revising 

the prototype. In the One to one stage, the results of student work are analyzed 

qualitatively as a consideration for the legibility of the questions that have been made. 

The good indicators for questions in this study are those which are declared 

valid and practical. Validity will be seen from the extent to which the accuracy of a 

measuring instrument performs its measuring function. According to Kusaeri and 

Suprananto (2012), validation is appropriateness, meaningfulness and usefulness of a 

conclusion obtained from the interpretation of test scores. Essay questions developed 

will be seen the validity of the content, the validity of the language and the validity of 

the construct. Validation will be carried out by experts who meet the criteria of a 

mathematics learning expert. 
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Content validity is the degree to which the evaluation test measures the scope of 

the substance to be measured. (Sukardi, 2008). Meanwhile, a test can be declared valid 

in terms of the construct validity of the items that construct the test measure every 

aspect of thinking (Arikunto, 2012). Meanwhile, the validity of the language will see 

that the language used in the essay questions developed is in accordance with standard 

language rules (EYD) or not. Practicability test is needed to see the level of ease of use 

of the product being developed. Practicability is seen from the students' legibility of the 

questions. 

RESULTS AND DISCUSSION 

This research consists of four stages, namely: preliminary, self-evaluation, 

experts review and one-to-one; the activities carried out are as follows: 

Preliminary 

In the preparation stage, the researcher looks at the existing problems. The 

problem found is that there are still a few questions for the students' ability to 

understand mathematical concepts for the subject of prisms and pyramids. In contrast, 

these questions are needed to train and find out the students' concept understanding 

skills. After identifying the existing problems, a research location is determined, the 

village of Talang Jarang Village, Air Napal District, North Bengkulu regency, with 6 

students of 7 grade at SMP N 34 of North Bengkulu as the subjects. The next agenda is 

setting the research schedule and research procedures. 

In addition, curriculum analysis is also carried out. At this stage, an analysis of 

the curriculum used at SMP N 34 of North Bengkulu is carried out. This activity was 

carried out on May 28, 2020. The analysis process was carried out through interviews 

with mathematics teachers of clas 7 at SMP N 34 of North Bengkulu. The results of the 

curriculum analysis are as follows: (a) Each week of mathematics lessons 2 times with 

an allocation of time 2 x 40 minutes and 3 x 40 minutes, (b) The curriculum used at 

SMP N 34 North Bengkulu is the 2013 curriculum. And essential competencies in 

accordance with the prism and pyramid material can be seen in Table 1. 
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Table 1. Core and Basic Competencies of Prism and Pyramid Materials 

Core 

Competencies 

Appreciating and living honest behaviour, discipline, responsibility, 

care (tolerance, mutual cooperation), courteous, self-confidence, in 

interacting effectively with the social and natural environment 

within the range of association and existence. 

 Understanding and applying knowledge (factual, conceptual, and 

procedural) based on his curiosity about science, technology, art, 

culture related to visible phenomena and events 

 Processing, presenting, and reasoning in the concrete realm (using, 

unravelling, arranging, modifying, and making) and the abstract 

realm (writing, reading, counting, drawing, and composing) in 

accordance with what is learned in school and other sources that are 

the same in perspective /theory 

Basic 

Competencies  

Demonstrating curious behaviour in carrying out activities at home, 

school, and society as a form of implementation of investigating the 

properties of cubes, blocks, prisms and pyramids and their parts 

through props 

 Determining the surface area and volume of a cube, block, prism, 

and pyramid 

 Estimating and calculating the surface area and volume of irregular 

shapes by applying their basic geometry 

 

Material analysis 

In the material analysis, the material used in this study is the prism and pyramid 

material. Before studying the prism and pyramid material, students have studied cubes 

and blocks. So that when studying prisms and pyramids, students can find it easier to 

understand the material. Prisms and pyramids are one of the materials in the 2013 

curriculum. The use of this subject has also been adjusted to the time of the study so that 

while researching students have studied the material first. 

Student analysis 

Student analysis is a study of student characteristics to suit the design and 

development of questions. These characteristics include the students' background 

knowledge and cognitive development. 
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Analysis of students' background knowledge 

The prism and pyramid sub-topic studied in 7 grade is new material studied by 

students, but the elements of prisms and pyramids such as triangles, squares, pentagons, 

etc., have been studied by students so that students can understand the prism and 

pyramid material. 

Analysis of student cognitive development 

The 7th graders at SMP N 34 of North Bengkulu are the subjects in this study, 

with an average age of 12-13 years. At this age, the thinking ability has entered the 

formal operational stage. When solving a problem, children at this stage will think about 

it theoretically. The theoretical analysis can be done verbally; they analyze the problem 

by solving various hypotheses that may exist. On the basis of this analysis, then an 

approach is made in solving the existing problems at an early age. 

Design 

The results of the student analysis, curriculum and material are used as a reference 

for designing the ability to understand mathematical concepts. 

Self-evaluation 

At this stage, the prototype that has been designed based on indicators, question 

grids and answers totalling 20 questions is self-assessed in terms of content, 

construction and language. This is done before being validated by the experts 

(validators). 

Experts review 

At this stage, the items that have been designed for the ability to understand 

mathematical concepts are reviewed by two validators, who are lecturers in mathematics 

education at the Muhammadiyah University of Bengkulu. The study of these items is 

viewed from the material, construction and language. This question study is a 

qualitative analysis of the items for validity, especially the content validity of the items. 

The results of the experts' review are written on the validators' comments and 

suggestions. These comments and suggestions are to revise prototype 1. In the first 

validation, validator I argued that many questions in the prototype I do not match the 

indicators; here is one of the results from experts review: 
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Figure 3. One of the experts review results 

After two revisions with the validator I, the prototype is declared valid, and the 

validation continued with validator II, the validation process with validator II for 4 

times and the prototype is declared valid, then proceed to the one-to-one stage. 

One-to-one stage 

After the expert revies the questions, 14 valid questions are produced, then the 

questions are given to 6 junior high school students in grade 7 having different abilities 

by asking students to read, understand the aims and objectives, then the students are 

asked to record their comments and suggestions on the sheet provided. The comments 

and suggestions from students regarding question number 1 tested are as the followings: 

Table 2. Student comments about the ability to understand the concepts given 

Students name Comments 

Putri ramadhani The story is interesting, current and quite clear. 

Cinta violita The story is very good and interesting. 

Repi aprilia The story is good and interesting 

Jona ade putra The story tells about corona 

Rehan hidayatullah Tells about covid-19 

Irfan saputra The story is very good 
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From the students' comments above, it can be concluded that most of the 

questions given to them were easy to understand and interesting. They were very happy 

when given story questions, even though there were still students who did not 

understand what the questions meant. 

To find out the practicality (legibility) of the developed mathematical concept 

understanding, a trial was conducted by asking students to work on 14 questions on the 

ability to understand mathematical concepts, the researcher conducted this trial for 2 

days, on the first day the students were asked to work on questions 1-7, and on the 

second day students were asked to do questions 8-14. One of the answers from students 

is: 

 

 Figure 4. The answer from an advanced student named PutriRamadhani 

 

In question no.10 Putri was wrong with the shape of 3 rectangles that make up 

the tent, she thought that the three rectangles that made up the tent were congruent, 

while from the triangles we can see that the congruent rectangle is only the vertical side 

of the tent, while the sleeping base used by Andri had different sizes. 
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Figure 5. The answer from an advanced student named Cinta Violita 

Vio was also not very careful in question no.10 when determining the size of the 

rectangle in the tent. She thought the rectangle in the tent was congruent, the daughter 

used the width = 3, while Vio used the width = 2.5. 

From the one-to-one stage, 10 practical (legible) questions were obtained as 

prototype II. The screenshot of Prototype II in the form of essay questions that have 

been declared valid and practical can be seen in Figure 6. 
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Figure 6. Prototype II 

CONCLUSION 

Based on the results and discussion of the development stage, it can be 

concluded that the essay questions on the prism and pyramid material for the ability of 

mathematical concepts understanding developed for the 7th graders are declared valid by 

the expert. At the expert review stage, the questions developed were reviewed by two 

lecturers, and the data were valid in terms of material, construct and language. 

The essay questions developed were also stated to be practical (legible). It was 

assessed at a one-to-one stage, based on students' comments and answers about the 

questions 
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