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Abstract. The purpose of the study was to determine the effect of the Science Technology
Engineering and mathematics (STEM) learning approach on attitudes and learning outcomes on the
reaction rate material. This research was conducted at SMA Negeri 5 North Halmahera in the
2019/2020 school year. The research method used is descriptive research design with a pre-test and
post-test control design. 30 students of Class XI MIA | were randomly selected to be assigned as
research sample. Data on student attitudes towards learning chemistry were obtained through a
questionnaire of initial test and final test of 20 items and data leaming outcomes were obtained
through the pre-test and post-test of 15 objective items. The results of the study obtained an average
score of student attitudes towards chemistry after using the STEM learning approach of 93, 73 higher
than before using the STEM approach 49.73 while the average score of learning outcomes after using
the STEM learning approach was 78.33 higher than learning outcomes before using the STEM
approach of 37.83. Based on the research findings, this show that there is an effect of the STEM
learning approach on students' attitudes and learning outcomes on the reaction rate material.

1. Introduction

Science and technology are very influential on the progress of'a country [ 1]. In line with the above, countries
need qualified human beings who are able to identify and can use science and technology to develop their
own technology [2]. But in reality, many countries have experienced a decrease in the number of students
who choose to study science and technology, even in the United States and some European countries [3]. In
line with the above, a learning approach is needed that can increase students' interest, motivation, attitudes,
and thinking abilities. One method or approach that is able to develop higher order thinking skills is the
STEM approach [4].

STEM can integrate science, technology, engineering / design, and mathematics which are usually
carried out in problem solving activities in assignments, tests, and exams, it even has a positive effect on
student learning outcomes [5]. The STEM approach can make the learning atmosphere more relevant and
attractive to students, and this contributes to deepening students' understanding of the teaching content
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applied in the environment through techniques or technology, besides that STEM can also improve thinking
attitudes and skills as well as student learning outcomes [6]. The STEM approach can prepare students to
compete for the global economy of the 21st century [7].

There are three STEM learning approaches that can be applied, namely; (1) the silo approach, an
approach that emphasizes the opportunity for students to gain knowledge rather than technical skills; (2)
embedded approach, namely an approach that emphasizes the mastery of knowledge through real-world
conditions and ways that can be done to solve problems in the social, cultural and functional spheres; (3) an
integrated approach, namely an approach that emphasizes combining various STEM fields and making them
one subject [8].

The purpose of this study was to determine the effect of the STEM learning approach on attitudes and
learning outcomes in class XI students for the material reaction rate.

2. Methods

This research is a descriptive study with a pretets and posttest control group design research design. In this
research design, the comparison of attitudes and learning outcomes from the pretest and posttest values was
seen and analyzed descriptively. The treatment given has an effect if there is a significant difference between
the pretest and posttest values.

L ®E | Y1 | X | V2 |

Figure 1. Research design.

Information:

E : A sample taught by approach STEM
Y1 : Pretest Value (before learing)

Y2 : Posttest scores (after learning)

X : Learning using an approach

STEM

® : Random

The population of this study were all class XI [IPA SMA Negeri 5 Halmahera Utara odd semester 2019/2020.
Class XI [PA 1 as a research sample with a total of 30 students and carried out learning using the STEM
approach.

The research procedure carried out includes several stages; (1) the preparation stage in the form of;
literature study, preparation of Learning Implementation Plans (RPP), preparation of research instruments
and test the validity and reliability of the items in class XII IPA students who have received material reaction
rates; (2) implementation stage in the form of; giving pretest questions, learning using the STEM approach,
giving posttest questions, documenting the implementation of learning; (3) the final stage is; data analysis
and discussion of results.

The method of data analysis consisted of test instruments in the form of validity and reliability tests, for
data were analyzed descriptively.

3. Results and discussion
3.1. Research result

This research was conducted at SMA Negeri 5 Halmahera Utara in class XI IPA 1 and was conducted from
September to October in the 2019/2020 school year. This study uses a STEM learning approach.

[¥]
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3.2, Research instrument test

3.2.1. Validity test. Test the validity of the attitude questionnaire and pretest and posttest questions using
the Pearson Product Moment correlation formula with the Microsoft exel program where of the 25 attitude
questionnaire questions 5 were declared invalid and only 20 were valid, and of the 20 pretest and posttest
questions that were declared valid only 15 and 5 questions. invalid question. Therefore, the researcher only
used 20 questions for the attitude questionnaire and 15 questions for the pretest and posttest.

3.2.2. Reliability test. Reliability test using KR-20 analysis with Microsoft Excel program. The test results
obtained that the value for the attitude questionnaire was 1.020 and the pretest and posttest scores were
0.842 so it could be said that the attitude questionnaire items and the pretest and posttest questions used
were reliable.

3.3. Data reirieval
The data taken in this study are data on student attitudes and leamning outcomes on the reaction rate material.
After carrying out this research, the following attitudes and learning outcomes were obtained,

Table 1. Student attitude data.

N Min Max Mean Std. Deviation
Pretest 30 42 69 4993 5.82
Posttest 30 &9 97 9373 3.69

Based on Table 1 above, where the average score of students' attitudes before learning using the STEM
approach was 49.93 and the average increased after learning using the STEM approach was 93.73. The
student learning outcomes obtained are as follows table 2;

Table 2. Learning outcome data.

N Min Max Mean Std. Deviation
Pretest 30 15 60 3783 13.80
Posittest 30 55 95 7833 8.74

Based on Table 2 above, where the average score of student learning outcomes before using the STEM
approach was 37.83 and the average increased after learning using the STEM approach was 78.33.

3.4. Discussion

This study used a pretest and posttest control group design where only one class was used as the research
sample. In line with the objectives of this study, namely to determine the effect of the STEM learning
approach on attitudes and learning outcomes on the reaction rate material, based on the research objectives
and the results obtained where STEM affects students' attitudes and learning outcomes on reaction rate
material. This is evidenced by the pretest and posttest mean scores which are very significant both in student
attitudes and learning outcomes.

In line with the above, of course this is influenced by the activities of students who are more directly
involved in the learning process, where at the Science stage the teacher asks questions according to material
related to daily life so that this can encourage interest and curiosity about the material to be studied. Then
at the technology stage students play a more active role in learning, where students are asked to search for
material being studied using computers, lab tops, or cellphones. After that the material that has been sought
is sent back to the WhatsApp or Facebook group which has been provided by the teacher.
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At the engineering stage, students were divided into groups to discuss material factors that affect the rate of
reaction that each group has shared including temperature, surface area, concentration, and catalyst. In
addition, at this stage each group was given the task of making a simple practicum related to the material
and utilizing tools and materials that are often encountered in everyday life. Then at the mathematics stage,
students are required to be able and critical in solving problems in mathematics. In this case, the reaction
rate is closely related to mathematics.

In line with research results, From the scores of student learning outcomes and attitudes that have been
obtained, there are 9 students whose attitude scores have increased but their learning outcomes have not
reached the completeness criteria or have decreased. Of course, there are several factors that influence so
that the value of their learning outcomes decreases, including the 9 students lack of skills in mathematics,
as evidenced by several calculation questions their answers are wrong, as well as the limitations of having
cellphones and lack of skills in using technology. On the other hand, there were 21 students who had
similarly improved attitudes and learning outcomes.

In line with research findingsOf course there is the influence of the STEM leaming approach on student
attitudes and learning outcomes and there is a relationship between student attitudes and learning outcomes,
we can see the comparison of 30 students whose attitudes and learning outcomes both increase, namely as
many as 21 students and their attitude values increase but the result value learning decreased by 9 students.
This is also evidenced by the average difference between the pretest and posttest scores between student
attitudes of 43.8 and learning outcomes of 40.5.

This is also in line with a research conducted by one of the researchers that there is an influence on
student attitudes and leaming outcomes using the STEM learning approach [9].

4. Conclusion

In line with the results of the research and discussion, it can be concluded that the STEM learning approach
affects students' attitudes and learning outcomes in the reaction rate material. This is indicated by the
difference in the mean score of attitudes and learning outcomes which are very significant between the
pretest and posttest.
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