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Abstract

Geo-Inquiry-based Community Service Learning is a learning model designed to increase higher-order thinking
skills through a scientific process by carrying out community service activities. To carry out this learning, it is
necessary to assess self-directed learning and environmental problem-solving ability. This article aims to develop
a web-based self-assessment and environmental problem-solving ability test to accommodate geo inquiry
community service activities. The self-regulated learning instrument refers to the self-directed learning indicator
from Shen et al, while the environmental problem-solving ability instrument refers to the Sanjaya indicator. The
instrument was validated by learning and material experts. Furthermore, the test results produce a score of validity
and reliability. The results showed that the test was successfully developed with the self-directed learning test
having a validity score of 0.547 — 0,967 and a reliability of 0.547. The environmental problem-solving ability test
obtained a validity value 0of 0.517 — 0,870 and a reliability value of 0.867. Based on the results of the development,
the test instrument is ready to be used to assess elf directed learning and environmental problem-solving ability.
The test has also been able to support Geo-Inquiry based Community Service Learning model
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1. INTRODUCTION

Geo inquiry based community service learning aims at interacting, interpreting and analyzing
spatial and environmental patterns with implementing inquiry learning models integrating with
community services. Geography teacher plays a role in facilitating this learning. What is
prepared by the teacher are teaching materials, learning media, and locations that support
inquiry learning activities based on community service [1]. However, one thing that must be
developed by the teacher is related to evaluation and reflection materials. The purpose of the
evaluation is to determine the achievement of learning outcomes [2].

The focus of learning outcomes in world universities now leads to developing students' self-
directed learning. This ability is related to the ability to learn throughout life. Especially in the
demanding digital era that makes information dissemination easily throughout the world.
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Making the information is not limited by space and time. Therefore, the process of forming
students to become independent learners is the main focus of researchers in today's world [3].

Learning success is not measured by cognitive and skills alone but can be measured by attitude.
One of the attitude competencies that is least paid attention to is independent learning, even
though this competency is very important. Independent learning is an aspect for success in
learning and increasing achievement [4]. here are several indicators that can be seen if a person
has high self-directed learning, including being able to think critically, creatively and
innovatively, and has a level of problem solving by thinking deeply [5], [6].

Problem solving abilities are also a focus in research activities around the world. This ability
gives students sensitivity to environmental conditions and skills in providing applicable
solutions to learning. Various studies examine the importance of problem solving learning in
the field of Education by developing models, mobile-based learning technologies in
environmental learning, and ecological approaches to learning to overcome environmental
degradation in the 21st century, which are carried out at various levels of Education [7]-[10].
His article aims to develop an evaluation tool to measure self-directed learning and problem
solving abilities to support geo inquiry based community service learning.

2. METHOD

This research was implemented on the younger generation with two variables being tested,
namely self-directed learning and environmental problem solving abilities. For the basis of the
answers of self-learning ability, problem-solving ability, we developed a test instrument to test
self-learning ability and problem-solving ability. This research was divided into three stages to
produce a web-based assessment tool to test self-directed learning and problem solving
abilities.

2.1 Developing a Conceptual Framework

The stages are determining definitions, the conceptual framework that underlies the assessment
instrument for independent learning and environmental problem-solving abilities, the features
of the independent learning tests and tests for environmental problem-solving abilities by
studying the theories and ideas of the variable instruments developed.

2.2 Develop SDLI and EPSI Online Assessment Systems

This phase 2 stage makes innovations that are designed and developed in research. An expert
validation study was conducted over two rounds. Two experts namely learning experts in
tertiary institutions and environmental education experts were invited to participate in the
instrument evaluation assessment. Each expert was asked to assess each SDLI and EPSI item
according to their expertise and research experience regarding the item being assessed. The
expert assesses suitability (question items can measure SDL and EPS in the younger
generation), representativeness (items express precisely the core concepts of SDL and PSI),
understanding (items reveal the ease of interpretation of SDLI and EPSI) and explicit (SDLI
and EPSI items clearly describe and easy to understand). The expert's assessment uses a 4-
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point Likert scale (1= irrelevant and should be deleted; 2= seems relevant; 3= relevant but
needs a little revision; and 4= very relevant, precise and clear to measure SDL and EPS). ltems
with a mean score > 3.0 were retained. Items with a score < 3.0 are deleted. The decision for
revision is made based on expert opinion.

2.3 Testing Instrument Factors

The structure of the instrument that has been validated is then tested with the validity and
reliability of the instrument. This is to assess the structure of the instrument and the consistency
of the instrument. Two scientific fields, namely natural sciences and social sciences (third,
fifth, and seventh years) participated in this study. A total of 48 students with regular lectures
were recruited to be involved in research. The students who were involved did not see gender
and other demographic backgrounds. However, this study was dominated by female students
(80% female). The age range of students involved is 19-23 years. Validity and reliability test
using statistical analysis with SPSS 23 for Windows software.

3. RESULTS AND DISCUSSION
3.1 Developing a Conceptual Framework

In the first stage of the SDLI and EPSI development activities, the researchers conducted a
content review of the various SDLI and EPSI instruments. SDLI refers to the measurement
instrument from Shen et al. [11] [12] and EPSI refer to the measurement instruments from [10]
he selection of SDLI and EPSI instruments is due to the characteristics of students in Indonesia.
The SDLI indicators are learning motivation, planning, self-monitoring, and intrapersonal
communication. The indicators from EPSI are formulating the problem, formulating
hypotheses, collecting data, testing the hypotheses, providing problem solving
recommendations.

3.2 Develop SDLI and EPSI Online Assessment Systems

Phase II begins with compiling the SDLI and EPSI instruments. We developed a website that
contains student self-directed learning tests and environmental problem solving
https://ruangbelajarmandiri.com/. The website that we provide contains teaching materials and
case studies as material for discussion and learning materials to provide initial cases as a
stimulus for student self-directed learning. This website requires a student identification
number and account registration to be able to access it.
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Figure 1: Web-Based Self-Assessment and Environmental Problem-Solving Test

At SDLI we compiled an initial instrument of 30 items. After the Delphi study which was
conducted in two rounds, the instrument became 28 items. In the first round, 2 question items
were deleted on 4 indicators because they have the same meaning as other question items. An
expert recommended modifying the research items on self-monitoring indicators on the
grounds that the sentences on the questionnaire were too difficult for students to understand.
Then the advice from experts in the second round shows that it is necessary to add question
items related to the ability to communicate with others, on the grounds that the ability to
communicate with others is an important skill to be able to support independent learning.

In EPSI, 20 items were arranged as instruments. After conducting the Delphi study, the
instrument consisted of 15 items with five indicators. In the first round the instrument is
reduced to 5 items. This is due to the meaning of bias and the combination of several questions
because they are not in accordance with the indicators to be reviewed. In the second round, the
expert suggested that the instrument should be equipped with cases that lead to contextual
problems that occur in the environment. For this reason, the expert suggests the case of "flood
problems in Aceh Tamiang District". The results of the revision of expert advice were then
tested for validity and reliability.

3.3 Testing Instrument Factors

SDLI on 28 items were tested with validity and reliability tests. In SDLI, there are 20 valid
instruments with a range of 0.547 — 0.967. The results of the reliability test produce reliable
instruments with cronbach's alpha values > r table (0.547 > 0.2845)
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EPSI a number of 15 items tested. The final results show that 5 items were omitted because
they were invalid so that the final round of the test produced 10 test items. The results of the
validity test show the validity of the items with a range of 0.517 - 0.870. The reliability score
indicates the reliability of the test items with Cronbach's alpha values > r table (0.867 > 0.2845).
The detailed results of the validity and reliability calculations can be seen in Table 1.

Table 1: Validity Result for SDLI and EPSI

SDLI Validity EPSI Validity
Learning Motivation (LM) 1 0,640 | Formulating the Problem (FP) 0,572
LM 2 0,785 | Formulating Hypotheses (FH) 1 0,870
LM 3 0,831 | FH 2 0,677
LM 4 0,656 | FH 3 0,780
LM 5 0,922 | Collecting Data (CD) 0,738
LM 6 0,547 | Testing the Hypotheses (TH) 1 0,703
Planing and Implementing (PI) 1 0,934 | TH 2 0,677
PI 2 0,949 | TH 3 0,730
Providing Problem Solving
PL3 0,750 Recommendation (PPSR) 1 0,565
PI 4 0,949 | PPSR 2 0,517
PL 5 0,839
PI 6 0,640
Self-Monitoring (SM) 1 0,804
SM 2 0,813
SM 3 0,771
SM 4 0,740
Interpersonal Communication (IC) 1 0,967
IC 2 0,600
IC 3 0,640
IC 4 0,670

The results show that the SDLI and EPSI items have been declared valid and reliable. This
instrument is then integrated on the website with test items that are integrated into student
independent learning activities. The case studies given are in accordance with the advice of the
learning and material expert validators namely on the material "Annual floods of Aceh Tamiang
Regency". The selection of themes is based on contextual problems that occur around students.
Students are free to access the website and study independently with a student account that can
be accessed with a student identification number.

3.4 Discussion

The result shown in the literature study, developing SDLI and EPSI resulted in mixed findings.
This is because SDLI and EPSI were developed using several development phases to produce
an exploratory analysis. SDLI and EPSI were developed according to student characteristics
and validated based on 30 students with different academic levels and fields of study. The
samples used for validity and reliability trials are unique because they take from different
scientific fields and different academic levels. As research from [13], [14], states that the
scientific field determines the achievement and entry of students in certain majors. The sample
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for the development of measuring instruments according to [15] is considered to take academic
and scientific level variables. SDLI was also tested for validity and reliability for the validity
of the measurement tool [16]. Therefore the SDLI and EPSI in this study seem to have a more
suitable generalization and validity than measurements for the level of learning in tertiary
institutions.

The SDLI developed in the research is expected to help students understand their independent
learning. Measuring SDLI is suitable for adult learning such as the student level [17], [18]. By
knowing their SDL, students can apply appropriate learning strategies [19]. Likewise, lecturers,
through the results of student SDL assessments, can make decisions regarding appropriate
learning strategies [20]. For example, the results of a literature study that has been conducted,
reveal that the application of problem-based learning can increase self-directed learning [4],
[21]. In the results of other literature studies, it reveals that inquiry learning can increase
learning motivation which is part of the indicators of self-directed learning [22]. Futhermore,
research from [18] describes that it is necessary to increase self-directed learning through the
implementation of an independent learning curriculum.

On the other hand, EPSI which was developed from previous research [10] is a refinement of
the instrument that has been developed. EPSI answers contextual problems and is developed
based on case studies of environmental problems that occur in students. Through the
presentation of dynamic problems in accordance with the context of real time events, it will
increase the attractiveness of students to solve problems [23]. Another interesting literature
review for developing SDLI and EPSI is the link between environmental problem-solving skills
and independent learning. Research from [24] states that presenting solutions to environmental
problems will increase self-directed learning. Presentation of contextual problems can give
students a stimulus and motivation to solve problems [25]. Other literature studies also reveal
that by knowing students' environmental problem-solving abilities, they can provide new ideas
to lecturers regarding strategic innovations that can improve problem-solving abilities. For
example research [6] describes through problem solving learning strategies assisted by the use
of technology can improve problem solving abilities and independent learning.

This instrument is applied to an integrated website to support student independent learning.
SDLI and EPSI which are integrated with the website can help students to self-reflect on
independent learning and problem-solving skills. As research from [26], [27] revealed that
websites can organize and record learning outcomes well. This recording is holistic and
relevant to students so it is hoped that it can help students develop independent learning and
environmental problem-solving skills. On the other hand, using the website makes it easier for
students to carry assessment instruments easily [27].

Independent learning and environmental problem-solving skills require students who are
skilled at finding information from various sources. The ability to find sources of information
includes the ability to find sources of information from the internet. The development of
website-based SDLI and EPSI supports the idea that making instruments in online assessments
is an important component of efforts to increase student independence in learning and solving
environmental problems. Previous studies stated that through website-based assessments,
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instruments can be quickly evaluated and return immediate results [27], [28]. The online
assessment system plays an important role in helping students get scores and get automatic
recommendations.

4. CONCLUSION

Development of SDLI and EPSI is carried out based on research. Development produces
evaluation instruments for higher education students. The characteristics of the instrument suit
the needs of students and are compatible with online learning. An evaluation tool developed
using the WordPress platform designed as e-learning which is popularly used in higher
education learning. Website-based SDLI and EPSI can be used freely by students and provide
easy access so that students.
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