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I. Introduction 
 

The taxonomy of educational goals compiled by Bloom is a framework for 

classifying the learning outcomes that are expected or intended to be achieved by 

students(Widiyanto & Yunianta, 2021). Bloom's Taxonomy dimensions include 

remembering, understanding, applying, analyzing, evaluating, and creating.(Shahrir, 2019). 

The highest goal is to create and requires the ability to think creatively to achieve 

it(Suryadi, 2010). This ability is needed in the future of every student.(Ervync, 1991)states 

that creativity plays an important role in the full cycle of mathematical thinking(Artikasari 

& Saefudin, 2017). Creative thinking or creativity itself is still an interesting issue among 

researchers(Putri et al., 2019). Designing lessons that can give students more opportunities 

to explore problems that provide multiple solutions can improve students' ability to think 

creatively (Silver, 1997; Hamza and Griffith, 2006).(Fardah, 2012). 

In the midst of the COVID-19 pandemic, teaching and learning activities have been 

shifted to the online system(Damayanti et al., 2017). The outbreak of this virus has an 

impact of a nation and Globally (Ningrum et al, 2020). The presence of Covid-19 as a 

pandemic certainly has an economic, social and psychological impact on society (Saleh 

and Mujahiddin, 2020). Covid 19 pandemic caused all efforts not to be as maximal as 

expected (Sihombing and Nasib, 2020). The online learning process is a learning set by the 

government so that the teaching and learning process can still be carried out during the 

pandemic(Budiarti, 2015). The online learning process will be more effective when using 

an approach that supports the use of technology in carrying out learning(Artikasari & 
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Saefudin, 2017). An approach that can help the implementation of the online learning 

process is the STEM approach(Damayanti et al., 2017). The STEM approach refers to the 

integration of technology/engineering design concepts into the teaching and learning of 

science/mathematics in the school curriculum(Purwaningrum, 2020). This approach is 

believed to be an alternative in instilling 21st century skills which include critical thinking 

skills (critical thinking), communication (communication), collaboration (collaboration), 

and creative thinking (creative thinking).(Mom, 2016). STEM learning is a learning 

approach that combines elements in the fields of science (Science), technology 

(Technology), engineering (Engineering), and mathematics (Mathematics) in a series of 

learning processes(Mom, 2017). The learning is aimed at reconstructing students who are 

looking for information and finding out knowledge that is able to solve problems, 

cooperate, and tolerate diversity. If the desire is successful in a satisfying way, it will 

increase students' self-confidence as well as a high sense of responsibility and civilized 

humans who can identify themselves with stable, independent personalities and have 

emotional stability with intellectual knowledge. (Pradana, D. et al. 2020) 

Mathematics is one of the fields of science that is included in the classification of 

exact sciences, namely a group of science that is more concerned with understanding than 

memorizing.(Budiarti, 2015). Based on this, to understand a mathematical subject, students 

must first master mathematical concepts, so that students can better understand a particular 

mathematical subject and can apply it to solve the problems they are facing.(Mentari et al., 

2018). 

SMA N Rantau Utara is one of the schools in the district. Rantau Sel., Kab. 

Labuhanbatu, North Sumatra with 498 students. One of the subjects that is still an obstacle 

for students is mathematics, this can be seen from the results of student exams in 

mathematics in table 1 below: 

 

Table 1. North Rantau N High School Student Mathematics Exam Results 

Class 
Math Exam Results Tota

l students 
Beyond KKM Not Exceeding KKM 

X 183 21 204 

X1 123 34 157 

X11 125 12 137 

Source: Primary data managed by researchers 

 

Based on the table, it can be seen that students' mathematics test scores are still 

below the KKM or not exceeding the KKM, this shows the need for research related to 

students' creative thinking skills in mathematics. In particular, in this study, students' 

abilities in single and compound interest materials will be discussed 

A similar study was also conducted by Dini Kinati Fardah with the title "Analysis of 

Students' Creative Thinking Process and Ability in Mathematics Through Open-Ended 

Assignments”. the creative thinking process includes the following stages: knowing the 

existence of problems, information gaps, missing elements, understanding the problem, 

making assumptions and formulating hypotheses, testing hypotheses and evaluating; 

communicate ideas. The difference between this research and previous research is in the 

analytical method used by the researcher. In this study, the analysis used by researchers on 

students is a STEM-based simulation method. 

http://www.bircu-journal.com/index.php/birci
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II. Research Method 
 

The research method used in this study is a qualitative descriptive method. The type 

of data used in this study is qualitative data, which is categorized into two types, namely 

primary data and secondary data. Sources of data obtained through library research 

techniques (library study) which refers to sources available both online and offline such as: 

scientific journals, books and news sourced from trusted sources. These sources are 

collected based on discussion and linked from one information to another. Data collection 

techniques used in this study were observation, interviews and research. This data is 

analyzed and then conclusions are drawn. 

 

III. Result and Discussion 

 
STEM-based teaching materials have been developed in various subjects and various 

levels of education(Mentari et al., 2018). The teaching materials developed are used by the 

teacher in supporting the learning process. Various types of teaching materials can be 

developed, but this study only discusses research on the development of teaching materials 

in the form of Student Worksheets (LKPD). 

(Kuswanto, 2016)suggested the advantages of the developed STEM-based module, 

namely: (1) helping students learn independently; (2) help students find the concept of the 

material; (3) the material provided is easier for students to understand. In addition, Silvia & 

Simatupang (2020), and Sari et al. (2018) proves that STEM-based teaching materials are 

effective in improving students' scientific literacy skills. 

Not only students' academic abilities, according to(Hidayat, 2010)The design of 

teaching materials equipped with illustrations and contextual problems related to science, 

technology, and engineering has the potential to make it easier for students to learn 

mathematics, which is known as a difficult and abstract subject. In addition, STEM-based 

teaching materials stimulate students to think creatively(Fitriarosah, 2016). 

Based on the description above, STEM-based teaching materials have the potential to 

be developed in increasing student creativity. Similar to the study conducted by Oktavia 

(2019) which stated that STEM-based teaching materials were suitable to be developed to 

support success in learning(Firdaus et al., 2018). 

In summary, the justification for the problems and solutions found by researchers at 

SMA N Rantau Utara can be seen in Table 2. 

 

Table 2. Justification of problems and solutions 

Problem Solution 
Low knowledge related to STEM learning Socialization about STEM learning 

Low skills in managing STEM learning Introduction to the application of STEM 

learning patterns in the classroom 

STEM learning practice simulation 

Teachers' perceptions of STEM learning in 

some aspects still tend to be negative 

Open discussion related to STEM learning 

accompanied by STEM-based material 

simulation. 
 Evaluation of the implementation of 

activities 

      Source: Primary data managed by researchers 
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The training was divided into five stages, namely: 1) STEM learning socialization, 2) 

STEM learning implementation pattern introduction, 3) STEM learning simulation, 4) 

open discussion related to STEM learning, and 5) activity implementation evaluation. This 

pattern follows the implementation of PKM by(Fardah, 2012)by making adjustments to the 

content of the study. 

A. Learning objectives 

Through the Problem Based Learning learning model assisted by LKPD (Participant 

Worksheets) 

Educate), students are able to: 

1. Analyze single interest and compound interest 

2. Solve contextual problems related to single interest and compound interest 

B. Learning Activities 

Learning 

model 

Stage 1: Orienting students to the problem 

a. Students are invited to pay attention to the problems given 

by the teacher. 

(Scientific – Observing, 4C – Critical Thinking) 

Stage 2: Organizing students to learn. 

a. Students are divided into small groups. 

b. Students are directed to discuss and observe the LKPD that 

is distributed. 

(Scientific – Asking) 

Stage 3: Guiding individual and group investigations 

a. Students collect information to solve problems on LKPD 

with facilitation from the teacher. 

(Scientific – Gathering Information, First Aid – Mutual 

Cooperation, 4C – Communication, Creative Thinking, 

Collaboration) 

Stage 4: Develop and present the work 

a. Each group presents the results of their group investigation. 

(Scientific – Communicating) 

b. The teacher facilitates other students who have different 

opinions to 

express his opinion. (4C – Critical Thinking) 

Stage 5: Analyze and evaluate the problem solving process 

a. Students make conclusions together from the results of the 

previous discussion. 

b. The teacher confirms the conclusions conveyed by the 

students as well as 

give appreciation to students who have actively participated 

in the discussion and presentation process. 

III. Closing 
a. Students work on evaluations related to the material 

provided 

b. Students receive feedback on the results of the evaluations 

carried out by students 

The teacher and students end 

       Source: Primary data managed by researchers 
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3.1 Activity 1 

Mr. Lukman took a loan at Bank A for Rp 12,000,000,-12,000,000,− with compound 

interest of 6 \%6% per year which is calculated per semester for 3 years. From the loan 

money, Rp 5,000,000,000,5,000,000, - he saves in Bank B with a compound interest rate of 

5.1 \%5.1% per year which is calculated quarterly. The rest he saves in Bank C with a 

compound interest rate per year. If 3 years later Mr. Lukman took all of his savings (total 

savings in Bank B and total savings in Bank CC) to pay off his debts. Answer the 

following questions: a. What is the interest rate at Bank C if all of his savings are used up 

to pay off debt? 

  
Figure 1. Student Answers 

 

This is done to check whether what they write is in accordance with what they think. 

From starting to read the questions, high category students immediately understand the 

meaning of the questions given. 

Moderately capable students did not understand the problem at first, but after reading 

several times and seeing the examples given they finally understood the meaning of the 

questions. 

Low-ability students do not understand what is meant by the problem and still need 

the help of the teacher to understand the problem. Because they did the task incompletely, 
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Table 3. Creative Thinking Processes and Products in High, Medium and Low Categories 
Categor

y 

Creative Thinking Process Creative Thinking Results 

Tall Students can understand the problem and 

they can estimate the solution, then make 

a plan, implement the plan and evaluate if 

there are obstacles in obtaining a solution. 

They can communicate their ideas both 

orally and in writing clearly and 

coherently. 

The creative thinking 

products of high-ability 

students are of various 

kinds and in various 

categories, even the 

responses they give are 

different when compared 

to other students. The 

results they provide are 

also quite detailed and 

complete. 

Currentl

y 

Students can understand the problem and 

can predict the solution, plan and 

implement the plan, but when they 

encounter problems in carrying out the 

plan they easily give up and even cancel 

the procedure. 

which they have arranged. 

Creative thinking products 

from this moderate 

category are less varied in 

terms of responses, 

categories and some of 

these responses are the 

same as other students. the 

results they provide are 

less detailed and complete. 

Low 
Students find it difficult to understand the 

problem and predict the solution. When 

they draw up a settlement plan they do 

not know whether the method they have 

given is correct or not. 

The creative thinking 

products of low-ability 

students did not vary and 

even the responses they 

gave were very few and 

very general. The 

description of the answers 

was not detailed and 

incomplete. 

        Source: Primary data managed by researchers 

 

IV. Conclusion 
 

This research concentrates on the analysis of students' creative thinking processes 

and abilities. Through the STEM teaching method, students are accustomed to working on 

questions with many correct answers or many strategies that can be used to solve 

problems. After being given a final task in the form of a problem, the researcher develops 

students' creative thinking patterns and analyzes the results of students' creative thinking 

by emphasizing aspects of creative thinking. Teachers can provide more opportunities for 

students to explore various kinds of answers and solutions by paying attention to aspects of 

fluency, flexibility, authenticity, and detail. Teachers and researchers can also make 

comparisons or see the influence of other aspects on creative thinking such as gender, 

ethnicity, learning achievement, or other aspects. 
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