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Abstract

The research aims to describe the relationship of students' activities, responses, and cognitive learning outcomes
in natural science learning based ethno-STEM in secondary school. Research methods use quantitative approaches
with this type of correlation research. The population and research sample are class VIII students at SMP
Muhammadiyah 5 Tulangan Sidoarjo. Data collection techniques use questionnaires and documentation.
Questionnaires are used to determine students' activities and responses during natural science learning based
ethno-STEM. Documentation in the form of documented student learning test results. In the study results test used
cognitive learning results that refer to Bloom's C4 taxonomy, namely analytical thinking skills. Data analysis
techniques use descriptive statistics that use SPSS-assisted product-moment correlation tests. The results showed
that in the implementation of natural science learning based ethno-STEM there was a weak relationship between:
1) there is an activity relationship to students' cognitive learning outcomes with a contribution of 0.2%, 2) there
is a response relationship to student cognitive learning outcomes with a contribution of 0.9%, and 3) there is a
relationship of activity and response to student cognitive learning outcomes with a contribution of 1%. There are
allegations that other variables also affect students' cognitive learning outcomes, these variables need to be
revealed through further.
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INTRODUCTION

Learning outcomes are summarized as the maximum results obtained by students after
the learning process with certain teaching materials. One aspect of learning outcomes is
cognitive learning outcomes. Cognitive learning outcomes are expressed through scores from
test results as indicators students can conceptualize something from the material studied [1],
which is used to describe students' success rates in a learning.[2] Cognitive learning outcomes
are generally often used as a leading indicator of student succes. In contrast, affective and
psychomotor aspects must also be taken into account as learning outcomes. These cognitive
learning outcomes are modified into various thinking skills while also being 21°' Century skills.

The demands of skill achievement in the 21* century are very much, including students
can communicate writing and oral, cooperation skills, thinking skills, creativity, research skills,
and problem-solving skills. These skills are done to be able to compete and grow in the future.
These skills students learn through classroom teaching and  learning activities and
implementing them in everyday life. According to Sumantri [3], skills needed in the 21*
Century, include: 1) learning innovation skills, 2) information, median and technology skills,
3) life and carrer skills. According to Rozi and Hanum [4], 21*" century learning is simply
interpreted as learning that provides 21* century skills to learners, namely 4C which includes:
(1) Communication (2) Collaboration, (3) Critical Thinking and problem solving, and (4)
Creative and Innovative. Thus the role of student activities is quite important in this regard.

Student activity is defined as all activities carried out by teachers during the learning
process that produce a behavior that affects student learning outcomes. Pradani [5] show that
students' verbal activity is dominated by answering sentences as much as 69.44% and hands-
on activity is 33.12%. This data shows that teachers ask a lot of questions, and students answer
a lot of questions from teachers, while for activities, students work less than other activities.
This certainly needs to change, and it just requires regular and structured habituation. These
student activities are generally associated with the student's response during learning.

Student response is behavior that arises due to stimulation or stimulus by the teacher in
response to something that has been learned. The student's response during the learning process
is generally related to the student's activities in the classroom. Both affect students' learning
outcomes. Arini and Lovisa [6] shows that student response will be high if teachers use
interesting learning media based on the surrounding environment. Student response will be
high when applying the appropriate learning model [7]. The student's response followed the
treatment given by the teacher to the student during the learning process.




Natural Sciences is one of the subjects studied in school. There is a sharing of learning
media and learning strategies to teach natural science. One such learning strategy is natural
science learning with ethno-STEM. Learning that makes local wisdom a model in
understanding natural science concepts integrated into the stem (Scientific, Technology,
Engineering, Mathematics) integrated curriculum. Reffiane [8] explained the application of
Ethno-STEM approach to students that is done comprehensively can be implemented properly
through the online learning process. Natural science learning with ethno-STEM can not only
be done offline, but online is also carried out properly.

Observation results at SMP Muhammadiyah 5 Tulangan Sidoarjo, showed that ethno-
STEM learning has been applied and obtained good results judging from student learning
outcomes. In the learning process, teachers are based on project-based learning models that are
integrated ethno-STEM, namely local wisdom Sidoarjo and STEM curriculum on respiratory
system materials in humans. Students are given modeling on the geographical location of
sidoarjo communities divided into communities living in pond areas, industrial areas, and rice
tields. Students are given activities to create the design of human breathing apparatus with the
aim to be able to answer whether the lung capacity of the community will be the same or what.
With these student-based activities, learning becomes fun, learning is done offline and online
due to the impact of the covid-19 pandemic.

Priyani and Nawawi [9], Ethno-STEM learning assisted by simple digital microscopes
can improve students' Process Science Skills. Sumarni and Kadarwati, [10] project-based
learning integrated with ethno-STEM can improve high-level thinking skills. Thus it can be
stated that natural science learning with ethno-STEM can affect natural science learning
outcomes. Students' activities and responses influence IPA learning outcomes. Muchtadi, et al
[11] student learning activities contribute to student learning outcomes and student responses
contribute to student learning outcomes after genius learning is applied. Rahmalia [12], student
responses have a significant relationship with cognitive learning outcomes.

Factors that influence learning outcomes according to Slameto [13], are generally
grouped into internal factors and external factors. The internal factors in question are factors
that come from within the learners that include physiological (physical) and psychological
factors. External factors are factors that come from outside the student, namely school, family,
and community factors. Purwanto expained, these school factors can be divided into
curriculum, teacher, facilities and facilities, and administration or management [ 14]. Natural
science learning based Ethno-STEM is carried out well in the classroom because there is
curriculum support, teachers, facilities and facilities, as well as administras / management
education. Student activity and response is one of the factors that arise from within learners,
namely psychological factors. Psychological factors that influence learning outcomes include
intelligence, attention, interest, talent, motives, maturity, and readiness. Student activities in
learning are included in the form of readiness, while the student's response is included in the
form of attention. This research will uncover the relationship between student activity, student
response, and students' cognitive learning outcomes in natural science based ethno-STEM in
secondary school.

METHOD

This type of research uses quantitative research type correlation, which is expose facto
research that uncovers facts that have occurred. Fraenkel & Wallen [15] explained that "In
associational research, the relationship among two or more variables are studied without any
attempt to influence them." From the statement is that correlation or correlational research is
an attempt is made to find out if there is a connection between ariables from one to another.
The variables in the study include student activity as variable X, student response as variable
X2, and cognitive learning outcomes as variable Y. Population and sample researchare students
of class VIII at SMP Muhammadiyah 5 Tulangan Sidoarjo, as many as 30 students. Research
instruments use student activity questionnaires, student response questionnaires, and
documentation of students' cognitive learning outcomes. Questionnaire uses the Likert scale




which is then converted to the numbers 0-100. Data retrieval techniques use questionnaires of
students' perceptions of activity and responses in ethno-STEM-based learning and evaluation
documentation in the form of value of students' cognitive learning outcomes, namely analytical
thinking skills. Questionnaires on student activity perception and response are given to students
who have undertaken learning based ethno-STEM. Data analysis techniques use inferential
statistics through SPSS-assisted product moment correlation tests, with the prerequisite of
normal and homogeneous distributed samples.

RESULTS AND DISCUSSION

The results showed an interpretation of student activity, cognitive learning outcomes, and
student response on a scale of 0-100. The following are presented data on student activity (X1),
student response (X2), and student cognitive learning outcomes (Y):

Table 1. Student Activity Scores in Natural Science Learning based Ethno-STEM

Score Range Percentage (%) Number of Students

65-69 16.7
70-74 233
75-79 16.7
80-84 300
85-89 100
90-94 0.3

Based on Table 1, it is obtained that the highest score for student activity is 80-84.
Aspects observed in student activity include understanding learning objectives, ethno-STEM
strategies, project-based learning, and active learning. Student activity is said to be good, this
is in accordance with Wibowo [16], learning is said to be successful and quality if all or at least
most (75%) students are actively involved in the learning process. The student activity score is
based on the following indicators:

Table 2. Student Activities Based on Student Perceptions

Meeting to
1 2 — Koef. .
Aspect . Koef. . Koof R P R (%) Information
C  R(%) ¢ (%)
Understand the 7969 9623 7604  90.12 7787 93.18 R
purpose of learning
Understanding ethno- -5 0y 9957 8438 10000 79.60 9529 R
STEM strategies
Understand * project- s 00 9957 7202 8642 7396 88.50 R
based learning
Active in learning 7969 9623 8021 9506 7995 87.65 R

Based on Table 2, it is obtained that the aspect of understanding ethno-STEM strategies
is highest among other aspects. According to Parasamya and Wahyuni [17], the activities of
teachers and students are said to be good when they get results of at least 75%. Conversely, if
the results obtained below 75%, then teachers and students' activities are said to be less or bad.
The results of Yanni [18], the application of STEM education-based TAPPS strategies in
learning process activities train students to play an active and skilled role in solving problems
in pairs in one group by first drawing up settlement steps and increasing students' mastery of
learning materials.

Table 3. Student Response Scores in Natural Science Learning based Ethno-STEM




Score Range

Persentage (%) Number of Student

75-78 13.3
79-82 333
83-86 16.7
87-90 30.0
91-94 03
95-98 03

Based on Table 3, student response indicators include student responses regarding
learning devices used, ethno-STEM strategies, increased analytical thinking, problem-solving
processes, active teachers in learning, students active in learning, and increasing self-
confidence. According to Hermawan et al [19], students' response is good if it is in the range
of 61-80%. In studies that have been done student responses can be categorized as good because
they are between 75-98. The student's response is based on the following indicators:

Table 4. Student Response Based on Indicators

Number  Indicator Statement Response
1 Learning There is syllabus. Yes, 100%
devices used
There is lesson plan. Yes, 85%
The existence of teaching materials either in  Yes. 90%
the form of ppt, pdf, or video.
The learning device used... New, 100%

The learning device used...

Easy, 100%

2 Ethno-STEM  Natural science learning based Ethno- New, 100%
Strategy STEM.
Learn natural science with local wisdom Fun, 75%
Sidoarjo.
3 An increase What analytical thinking skills are? Understand,
in analytical 50%
thinking skills
Analytical thinking skills are increasing. Increase, 75%
4 There is a What is the ability to solve the problem? Understand,
problem- 75%
solving
process Students understand the problem-solving Yes,75%
process.
5 The teacheris The teacher guides students in completing Very  Agree,
active during  the project 75%
learning.
The teacher answers the student's questions Very  Agree,
when asked questions / provides feedback 80%
6 Students are present in the learning. Be present,

100%




Number  Indicator Statement Response

Students are Students are active in discussion and project Very  Active,

active during  completion 85%
learning.
7 Increases self- Students are increasingly confident in Very Agree
confidence learning. 75%
Students are able to communicate well. Very  Agree,
75%

Based on Table 4, that the student's response to ethno-STEM learning is quite positive,
this is evidenced by an average of 75% of students giving a positive response to learning
activities. This is like the results of Aninda, et al [20], Most students give positive responses to
project-based learning models, they feel happy, satisfied and increase motivation in learning.
Muthmainah [21], student response to STEM approaches obtained that 86.36% of students
agreed to the application of STEM approaches to comparative materials, particularly making
floor plans.

The student's learning outcomes measured were cognitive learning outcomes. These
cognitive learning outcomes use cognitive problems that measure analytical thinking, which
refers to bloom taxonomy level 4 or C4. According to Sartika [22], analytical skills as a high
level of cognitive ability will be possessed by students if previously students had the ability to
know, understand, and apply. Here are presented students' cognitive learning outcomes in
learning based ethno-STEM:

Table 5. Students’ Cognitive Learning Outcomes in Natural Science Learning based Ethno-

STEM
Score Range Persentage (%) Number of Student Information
65-69 100 Not Complete
70-74 233 Complete
75-79 26.7 Complete
80-84 300 Complete
85-89 100 Complete

Based on Table 5, 10% of students are unfinished in cognitive learning outcomes.
However, classically, students' cognitive learning outcomes can be said to be complete.
According to Mulyasa [23], the completion of learning outcomes classically when at least 85%
of all students get a minimum score. This is in accordance with the results of Herak [24], the
average learning outcome of learners increased by 34.16 with STEM models from 54 .52 to
88.68. Nasrah [25], classically 83.87% met the minimum completion criteria and 16.13% did
not achieve minimum completion.

Indicators of cognitive learning outcomes are that students are able to think analysis that
is distinguishing, organizing, and attributing. The following will be presented students'
cognitive learning outcomes based on indicators:

Table 6. Students' Cognitive Learning Outcomes Based on Analytical Thinking Indicators

Indicator N-gain Information
Differentiating  0.62 Moderate




Organizing 0.64 Moderate
Atributting 0.46 Moderate

Based on table 4, it was obtained that cognitive learning outcomes based on indicators
thinking analysis had moderate improvement scores across all indicators. The results of this
improvement can be categorized well in the achievement of student learning outcomes. The
results of Sartika, et al [26], the average value of analytical thinking skills can be said to
increase with a high category of 78.9 from 51.68 with the average indicator attributing the
lowest among other indicators and actually down in its post-test value. This is because
attributing is the ability to label something, a label is given if one is able to understand accurate
and relevant phenomena and information. The results also showed that the indicator attributes
the lowest in other indicators, but still has the same moderate improvement category.

If the correlation test of the three variables, namely student activity (X1), student response
(X2), and student cognitive learning outcomes (Y), will be obtained the following results:

Table 7. Correlation between Student Activity (X1) and Student Cognitive Learning
Outcomes (Y)

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 .045° 002 -.034 5291

a. Predictors: (Constant), student’s activities

Based on Tabel 7, correlation values range from -1.00 to 1.00. The magnitude of the
correlation between student activity variables and student cognitive learning outcomes is 0.045
indicates that the correlation between student activity and student cognitive learning outcomes
is very small (weak). The value of activity contribution to student cognitive learning outcomes
by 0.2%, meaning that the contribution of student activity to cognitive learning outcomes is
relatively small. Thus it can be said that student activity is not the only variable that also affects
students' cognitive learning outcomes. This low correlation also indicates that there are other
variables that also affect students' cognitive learning outcomes. Nuraini, et al [27], there is an
influence between student learning activities and student outcomes on chemistry subjects.
Harahap [28], there is a significant relationship between motivation and student learning
activities to students' cognitive learning outcomes with STAD-type cooperative learning in
ecosystem materials.

Table 8. Correlation Between Student Response and Student Cognitive Learning Outcomes

Adjusted R Std. Error of
Model R R Square Square the Estimate

1 094* 009 -027 5.273

a. Predictors: (Constant), Student’s Response

Based on Tabel 8, correlation values range from -1.00 to 1.00. The magnitude of the
correlation between student response variables and students' cognitive learning outcomes is
0.094 indicates that the correlation between student response and student cognitive learning
outcomes is very small (weak). The contribution value of student response to student cognitive
learning outcomes by 0.9% means that the contribution of student response to student cognitive
learning outcomes is quite small. Thus it can be stated that student responses and cognitive
learning outcomes are not related to each other. This is evidenced by weak correlation test
results and hypothesis test results for which there is no relationship between the two variables.




The results of the Rahmalia [12], showed there was a relationship between students' response
to parental religious guidance at home and students' cognitive learning outcomes in Islamic
subjects. This is likely due to the positive student response that helps build student reasoning
so that students learn better.

Table 9. Correlation of Student Activity (X1) and Student Response (X2) with Student
Cognitive Learning Outcomes

Adjusted R
Model R R Square Square Std. Error of the Estimate
1 099* 010 - 064 5.367

a. Predictors: (Constant), student’s activities and student’s response

Based on Table 9, correlation values range from -1.00 to 1.00. The magnitude of the
correlation between student activity variables and student response with student cognitive
learning outcomes is 0.099, suggesting that the correlation between student activity and student
response with student cognitive learning outcomes is very small (weak). The contribution value
of student activity and student response to large results by 1%, is quite small. Thus it can be
stated that the 2 variables given, namely student activity and student response are not variables
that also affect students' cognitive learning outcomes, although the results state that student
activity is good category and positive student response to learning and cognitive learning
outcomes that achieve completion. However, the results of Muchtadi, et al [11], there is a
meaningful relationship between learning activities and student responses to student learning
outcomes. The results showed both variables, namely activity and response contributed to
learning outcomes.

CONCLUSION

Based on the results of research and discussion, it can be concluded in the implementation
of natural science learning based ethno-STEM: 1) there is an activity relationship to students'
cognitive learning outcomes with a contribution of 0.2%, 2) there is a response relationship to
student cognitive learning outcomes with a contribution of 0.9%, and 3) there is a relationship
of activity and response to student cognitive learning outcomes with a contribution of 1%.
There are allegations that other variables also affect students' cognitive learning outcomes,
these variables need to be revealed through further

RECOMMENDATION

Research only uncovers a large relationship between students' activity, response, and
cognitive learning outcomes in natural science learning based ethno-STEM. The relationship
of the three can be non-permanent due to the process of retrieving data at the time of the covid-
19 pandemic with all limitations. Further research is expected to uncover variables that
contribute to students' cognitive learning outcomes, of course with the wider population.
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