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Abstract. At this time, the work environment requires basic skills that are integrated with real life 

experience. Many students who fail to acquire these skills face the risk of unemployment because they 

only have theories or memorization that are not accompanied by the application of theory in daily life. 

Thus, to be more innovative, to have good, ideal and imaginative creativity, one must have high order 

thinking (HOT) to enhance their creative thinking and critical thinking skills. Therefore, this research 

emphasizes how to instill thinking skills through the STEM (Science Technology Engineering and 

Mathematic) project, to increase student attention in learning. This survey research was carried out as 

a first step in the development of the embedded STEM project in the city of Pekanbaru. The benefit of 

research is that we will get what students need at the moment in learning science. The analysis of this 

need is seen based on 4 indicators namely a) analysis of learning problems, b) analysis of objectives, 

3) analysis of learners and d) analysis of settings. Based on the results of this study obtained 

information that the development of embedded STEM projects received a good response and is 

feasible to be developed in the city of Pekanbaru. 
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1. Introduction  
 
The ability of Indonesian students based on the 2015 PISA survey (OECD, 2018) is still relatively 

low. Achievements in the fields of science, mathematics and reading were 62, 63 and 61 of the 69 

countries evaluated. This is not much different from the results of the PISA survey in 2012 and 2009. 

Seeing this reality, there arises our concern about the competitiveness of Indonesian students in the 

future. Let alone compared with Singapore which won all aspects and indicators of assessment, with 

other Southeast Asian countries we are left behind. Noted Vietnam is far in the top rankings and 

Thailand is also superior in Indonesia. 

 

Based on the above problems, we need a new strategy in Indonesian education today. Educational 

institutions not only educate students who are equipped with knowledge but also to educate 

individuals to know how to access knowledge and produce new information using the knowledge they 

have acquired. (Kamaruddin, 2018) History is a actual science that have important values associated 

with character formation and strengthening of national identity. History has various understanding of 

the values of life. Various events in history can evoke emotions, values, and ideals which create life 

more meaningful. History is an educational tool to get to know the people and culture. 

 

Permendikbud (2016) states that to strengthen scientific approaches (scientific), integrated thematic 

(thematic between subjects), and thematic (in a subject) need to be applied inquiry-based learning. To 

encourage the ability of students to produce contextual work, both individually and in groups it is 

strongly recommended to use a learning approach that produces work based on problem solving 

(project based learning). The mandate of Curriculum-2013 above which requires thematic in one 

learning (Physics, Biology and Chemistry), then the study of STEM in science is needed in learning. 

STEM stands for science, technology, engineering and mathematics (Meng & Noraini, 2014). 
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STEM is a group of knowledge that is closely related to each other. Science requires mathematics as a 

tool in processing data, while technology and engineering are applications of science. The STEM 

approach to learning is expected to produce meaningful learning for students through the systematic 

integration of knowledge, concepts and skills. Some of the benefits of the STEM approach make 

students able to solve problems better, innovators, inventors, independent, logical thinkers, and 

technological literacy (Morrison in Stohlmann, Moore, & Roehrig, 2012). According to Afriana et al 

(2012) Implementation of Project Based Learning (PjBl) STEM makes learning more interesting and 

can motivate students and form creative attitudes. Students feel happy working in groups so that they 

want PjBL STEM learning to be reapplied to other material. 

 

In connection with the implementation of STEM Education, Bybee (2013) states that in STEM 

learning, at the higher education level it needs to be challenged to perform authentic engineering tasks 

as a complement of science learning through project activities that integrate science, energy, 

technology, and mathematics. ( Wahyunu, 2019) Education is very important because with education, 

someone can equip themselves with science in order to compete and defend themselves. In addition, 

with the existence of education, it will change one's mindset for the better. So is the importance of 

education for UMKM business owners. 

 

Furthermore Sedath (2019) suggested that teachers should be given a professional development 

program to prepare for STEM projects (Sedat 2019). STEM education strengthens the creativity and 

problem solving skills of students "Yıldırım (2016). Shi-Jer Lou at all. (2016) states that STEM-

Imagination project activities have a positive effect on their learning, attitudes and strategic 

performance in problem solving. In this study the STEM model developed was the amphibious vehicle 

project. Facilitating learning for students is the main important task of teachers (Islami, 2018). 

 

In STEM education, there are two discussions for the integration of science and mathematics into 

engineering as context and content (Moore & Smith, 2014). In context integration, engineering design 

is seen as a tool to teach mathematical content and science fields, whereas for content integration, 

engineering skills form part of the learning objectives together with science and mathematics content. 

Through STEM learning, students have scientific and technological literacy so that it can be used as 

provisions for social life and solving problems encountered in daily life related to the STEM field 

(Mayasari et al., 2014). The following in Table 1 is the definition of STEM National Governor’s 

Association Center Literacy. 

Table 1. STEM Literacy Definition 

Science 
Scientific literacy: The ability to use scientific knowledge and processes to 

understand the world and to participate in making decisions to influence it 

Technology 
Technology literacy: knowledge of how to use new technologies, understanding 

how new technologies are developed, and having the ability to analyze how new 

technologies affect individuals, society and the nation and the world 

Engeneering 
Understand how technology can be developed through the process of 

engineering/design using project-based learning themes by integrating from several 

subjects 

Mathematic 
Mathematical literacy: the ability to analyze reasons, and communicate ideas 

effectively from how to behave, formulate solutions, and interpret solutions to 

mathematical problems in applying different situations 

 

Three methods of teaching approach in STEM education at this time are often done. The difference 

between each method lies in the level of STEM content that can be applied. The three STEM 

education approach methods that are often used are the silo approach, the embedded approach, and the  

integrated approach. The three STEM approaches are as follows: 
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The Silo approach to STEM education. Each discipline is taught separately to maintain the domain of 

knowledge of each discipline (William E. Dugger, Jr. Senior Fellow 2010). The embedded approach 

emphasizes maintaining the integrity of subject matter, rather than focusing on interdisciplinary 

subjects. Integrated STEM education connects the four STEM fields (Blackley and Howell 2015). The 

three types of STEM can be seen in Figure 1 

 

 

 

 

 

 

 

 

Figure 1. Pendekatan STEM a) Silo,  b) Embeded  c) Integrated 

Based on Figure 1, the STEM silo approach is difficult to apply in Indonesia, because combining three 

subjects namely science, technology-engineering and mathematics. STEM Embeded can be applied 

because the main subject is the subjects of science, technology, engineering and mathematics are only 

tools to realize the product. Integrated STEM is very suitable to be applied in elementary schools with 

thematic learning. 

 

Need analysis is used to look at the gap between what is already available and what is expected, and 

the process of gathering information about the gap and determining the main priorities for taking 

action. The analysis of learning problems is the analysis of learning problems, analysis of students, 

analysis of learning objectives and analysis of learning settings. 

 

An assessment of needs can be done when the learning program designer is able to conduct a series of 

analyzes related to the needs needed to develop a good learning program. The analysis is, (1) analysis 

of learning problems (instructional problem); (2) student analysis (audience analysis); (3) goal 

analysis; and (4) instructional setting analysis (Tageh, 2014). 

 

 

2. Methodology  
 

2.1. Research Flow 

 

This research is a survey research involving 35 high school students. The sampling technique used in 

this study is to use a cluster sampling procedure or sampling based on a specific area. To determine 

which population will be used as a source of data, the sampling is based on a predetermined 

population area. 

 

Survey research procedures can be seen through the scheme shown in Figure 2. 

 

 

 

 

a c b 
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Figure 2. Research Flow 

2.2 Research Instruments 

 

The research instrument used was a closed questionnaire developed by researchers based on an 

analysis of learning needs. The questionnaire developed consisted of 17 question items from the 4 

indicators shown in Table 2. 

 

Table 2. Questionnaire indicators for the need to develop an Embedded STEM project 

Indicators of need analysis Number of question items 

Analysis of learning problems 7 

Student analysis 4 

Analysis of the objectives 3 

Analysis of learning settings 3 

 

The question items in Table 2, made consisted of 4 choices (Strongly agree score 4, agree score 3, 

disagree score 2 and strongly disagree score 1). Before the questionnaire instrument was given to 

students, construct validation was carried out by 2 science experts. If this expert has declared this 

instrument valid, then the instrument can already be used for surveys. 

 

Data on the results of the questionnaire level of the need to develop an Embedded STEM project in the 

city of Pekanbaru were analyzed using descriptive statistics that are averages and percentages. To 

determine the level of development requirements for the Embedded STEM project for each indicator 

guided by Table 3. 

Tabel 3.Category analysis of needs 

No Range average score Categories 
Decision 

1 >3,25 -  4 Very High  need 

2 >2,5 - ≤ 3,25 High need 

3 >1,75 - ≤ 2,5 Low no need 

4 1- ≤ 1,75 Very Low   no need 

 

 

 

 

 

Formulate problems and determine survey 

objectives 

 

Develop survey instruments based on 

indicators of needs analysis 

Data Collection Survey 

 

Analysis and reporting 

 

Data processing 

 

Instrument Validation 

 

Instrument Repair 

 

The instrument is valid 
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3. Result and Discussion 
 

Based on the analysis of the data in this study it was found that, obtained information that the analysis 

of STEM Project requirements for each indicator of analysis, can be seen in Figure 2 below 

 

 
 

Figure 1. Results of the Embeded STEM Project Needs Analysis 

 

Need analysis is one way to find solutions to learning problems. This was stated by As, Arizal at al. 

(2017) that it is important to have an effort in solving learning problems so there are no gaps in 

learning. Based on Figure 1 above, it can be seen that the average range of scores answered by 

students is 2.5-3.5. This means that students agree with positive statements about the application of the 

STEM Embedded approach. Embedded STEM is the solution of the problems in learning science in 

the city of Pekanbaru.  

 

One of the statements agreed upon by students in overcoming learning problems is, students are not 

interested in learning that is merely writing without the practice of solving problems directly this is in 

accordance with the research of Esra Ucak (2019) which states that most students expect their teachers 

to entertain, they want their lessons to be taught through games and experiments, and they don't want 

to write much in their class. 

 

Richards (2007) believes that a good education program must be based on an analysis of student 

needs. Figure 2 above can be seen that the average range of scores answered by students is 3.05, this 

means that students agree with positive statements about the application of the STEM Embedded 

approach in learning to meet students' self needs. One of the positive statements agreed upon by 

students can make students feel that the approach can meet students' needs in learning. Students feel 

they will understand more about the science material taught when the end of learning is assigned to 

design a product. This is in accordance with the opinion of Heafner (2004)that Students identify that 

working with technology is easier and possible for students to work quickly and efficiently.  

 

Learning needs analysis needs to be done in the initial stages of designing learning model 

development activities. This step is carried out to determine the learning objectives to be achieved. 

More specifically, this step is to determine the purpose of learning orientation, for example 

conceptual, procedural, or theoretical orientation. (Peniati at al. 2013). analysis of further learning 

needs is the analysis of learning settings. By using quality learning tools, with a constructivist learning 

2,9

2,95

3

3,05

3,1

3,15

3,2

3,25

3,3

Analysis of
Learning
Problems

Student
analysis

Analysis of the
objectives

Analysis of
learning
settings

A
ve

ra
ge

 S
co

r 

Indicators of Need Analysis 

3.08 
3.05 3.04 

3.24 



 

Proceeding of the SS9 & 3
rd 

URICES, 2019, Pekanbaru, Indonesia  ISBN: 978-979-792-949-7 

 

574 

 

model setting, it will help students build their own knowledge through experience from their 

interactions with the environment, so students will feel the meaning of learning more, students become 

more understanding and understanding because of the knowledge they get with look for themselves, 

besides the goals and competencies that are expected to be mastered by students will be fulfilled. 

(Heni, Budi & Setiawan 2015). based on the diagram above it can be seen that the range of scores 

answered by students related to the analysis of learning needs is an average of 3-3.25. this means 

students agree with the STEM Embedded approach able to meet the analysis of learning needs so that 

students are able to understand learning well. 

 

Based on the graph above it can be seen that the average range of scores answered by students is 2.5-

3.5. this means that students agree with positive statements about the application of the STEM 

Embedded approach in learning to make students achieve the goals of science learning well. One 

positive statement approved by students that can make students achieve learning goals that is, students 

will easily understand the material in detail/real if students are invited directly in designing a science 

product if students have understood the learning material well means students already have new 

knowledge in learning thus students means that they have achieved the learning objectives well. This 

is consistent with the opinion of Rebecca, Mark et al. (2015) Ie, learning objectives are generally 

categorized into one of two main categories, with mastery goals reflecting the desire of students to 

develop competencies by gaining new knowledge or skills, and performance goals that involve a 

desire to show competence one relative to another. 

 

Analysis of learning setting, based on the graph above it can be seen that the average range of scores 

answered by students is 3-3.5 this means that students agree with positive statements about the 

application of the STEM Embedded approach.  One positive statement that is agreed upon by students 

can make students feel that the approach can be beneficial for science, technology, mathematics, and 

engineering. Very important to be controlled for the future of the country. This is in accordance with 

research from one of the American organizations namely the American Association for the 

Advancement of Science (AAAS) in 1989 in Inas Aref (2018) states the link between science, 

mathematics, and technology is the core means of science education to scientific literacy. 

 

 

4. Conclusion 
 

Analysis of the need for developing STEM projects, in terms of 4 indicators: learning problem 

analysis, goal analysis, student analysis, learning setting analysis. Based on the results of the study it 

was found that, there is a need for learning based on STEM projects in junior high school students in 

Pekanbaru 
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