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ABSTRACT

Learning has indisputably been hampered throughout the Coronavirus 2019 pandemic, as perceived in
undesirable observed phenomena such as students’ ennui, learning loss, poor engagement, poor problem
analysis skill, and inability to properly provide solutions to various predicaments. In view of this, the present
study aimed to examine the effect of the Reading, ldentification, Analysis, and Self-reflection (RIAS)
learning model implemented in online learning to improve students' problem-solving skills. It was quasi-
experimental research with a pretest and posttest control group design involving 60 undergraduate students
in a general biology course. They were divided into two groups each of which consisted of 30 students, as
the control and experimental class. The control class harnessed the lecture method while the experimental
one executed the RIAS model. To collect the data, this study used an essay test consisting of 20 items with
a reliability level of 0.886, and the figures were later scrutinized by means of descriptive and ANCOVA
analysis. The results revealed that the RIAS model with reading, identification, analysis, and self-reflection
techniques had a considerable impact on problem-solving skills, as evidenced by the mean score difference
of 33.06 (low) and 66.33 (very high) between the lecturing and RIAS groups. The findings recommend that
educators should simulate the RIAS model before online learning so that the learning activities can run as
planned and that students can be more focused on the discussions of the learning topics. A further study
could improve the quality of student activities at each stage of learning and develop teaching materials to
support the RIAS learning model for a more qualified teaching-learning process and outcome.
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INTRODUCTION

Learning is an activity of teaching and learning for teachers and learners with the aim to
facilitate learners to develop their cognitive, affective, and psychomotor skills. The eventual goal
of learning is for students to be able to overcome problems that occur in their daily lives
(Kurnianto & Haryani, 2020; Makhrus & Hidayatullah, 2021). Difficulties in everyday life,
however, are certainly unpredictable, therefore hands-on and useful skills are needed in the
current era.

Currently, the world has entered the industrial revolution 5.0 era marked by the internet of
think, cloud computing, and cognitive computing. Other skills that must be mastered in the 5.0
revolution era, consequently, include data literacy and human literacy (Demir et al., 2019; Ellitan,
2020). These three challenges would be easily handled to meet human needs provided that humans
have problem excellent solving skills. These skills can be defined as a set of competencies that
can be used by a person to solve problems and make decisions as to the best solution. Problem-
solving skills involve one's knowledge in connecting long-standing information with the new one
in solving problems (Sari et al., 2020; Nirwana et al., 2021).

Skills in resolving problems are imperative for students to cultivate because they will
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contribute to their motivation and a better cognitive level (Astuti et al., 2021). People who are
unable to understand problems will not be able to find out and use the appropriate strategy for
coping with problems they face (Arikan & Unal, 2015). Problem-solving skills, hence, should be
trained to students throughout the learning process in order to create superior human resources
who can solve any confronting challenges.

Currently, education has changed due to the Coronavirus 2019. It transforms face-to-face
classrooms into online learning via virtual such as Zoom Meeting, Google Meeting, and learning
management systems (LMS). These learning aids can properly function only if they are directed
by lecturers and students to achieve their learning objectives. Based on a survey conducted by the
authors on students at one of the universities in Indonesia with 303 participating students, it was
found that most students perceive learning loss during the online learning process. It indicated
that 75.9 % of the students were tired of learning; 67.3 % felt learning loss, and 61.1% underwent
disoriented skills. Based on this preliminary study, students were bored with online learning, feel
lost in learning, and feel lost in learning skills. This is supported by similar investigations that
revealed that learning in the pandemic era partakes no progress for learners who employed the
study-from-home learning scheme (Engzell et al., 2021; Kisno et al., 2021). Besides, students'
solving skills were possibly at the low level as seen on the observations in the learning process,
that students were passive, less capable to analyze problems, and are less qualified in providing
solutions to a problem given by the lecturer.

To respond to this, learning innovation is needed, especially during online learning to avoid
students' boredom and to develop the students' skills in solving daily problems. Currently, online
learning has been carried out by lecturing through Zoom meetings, and techniques that require
students to be active were also not carried out properly. Hence, this situation likely makes students
feel that they have lost the skills needed. One of the learning innovations that is expected to
improve student activities is the RIAS learning model which consists of the main steps of Reading,
Identification, Analysis, and Self Reflection (Muhlisin et al., 2020). It is consistent with the
constructivism theory that learners construct and create their knowledge according to what they
have learned (Bhattacharjee, 2015; Bada & Olusegun, 2015; Fernando & Marikar, 2017). It also
facilitates activities for the creation of a solution to problems being learned. The learning activity
in this model is started from reading that can be conducted before the learning or the online
learning is started; hence, discussion activities in the step of identification, analysis, and self-
reflection conducted during the online learning could attract learners’ interest, improve learners’
activities, and enhance problem-solving.

This research is deemed important since it is an alternative for online science learning
during the pandemic for activating students to learn and develop problem-solving skills through
learning. As suggested, learning experiences that activate students during the learning process can
improve problem-solving skills (Shien & Chang, 2014), and there is a relationship between
problem-solving skills and learning objectives to be achieved properly as the learning outcome.
Assuming that someone can solve problems, students' cognitive knowledge will be linked to
thinking activities. They can decide the best solution to solve problems (Becker & Park, 2011;
Surya et al., 2017; Suparno et al., 2018). Reflecting on the emerging challenges and the benefits
of the aforementioned model, therefore, this investigation aimed to examine the effect of the RIAS
learning model in online learning through Zoom meetings to improve problem-solving skills. The
essential findings of the study are expected to provide considerations for teachers and lecturers to
use the RIAS learning model learning framework (reading, identification, analysis, and self-
reflection) through Zoom meetings as an alternative to science learning to improve problem-
solving skills to reduce learning loss.

METHOD

Design

This research was carried out in the Science Education Study Program in the General
Biology Course with the topics of (1) microorganisms and their role in life; (2) the role of plants
in life; (3) imbalance factors in the ecosystem; (4) structure, function, and process as well as
abnormalities/diseases that occur in organ systems of living things; and (5) factors affecting
metabolic processes in living things. The objectives of these topics require students to identify
and solve problems faced in daily life. Conducted in 14 meetings in one cycle from March 2021
to August 2021, the class could cover all topics whether in the control or experiment group, since
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this research employed a quasi-experimental design with a pre-test and post-test control group
design with a total of 60 students. The research design can be seen in Table 1.

Table 1. Quasi experiment with pre-test post-test control group design
Pre-test Treatment Pos-test
Pre-test scores RIAS Model in Online Learning* Post-test score
Pre-test scores Lecturing model in online learning Post-test score
Note: *The online learning referred to in this study is teaching and learning activities using Zoom meetings

Learning activities conducted in both classes had the same duration of 100 minutes for each
meeting. While learning activities with the lecturing model in online learning comprise three
phases, namely introduction, core activities, and closing. Table 2 presents the detailed stages,
duration for each phase, and examples of activities implemented in the class.

Table 2. Learning stages of the lecturing model

No Phase Activity Duration
(In minute)
1. Introduction Lecturer checked the students’ attendance 10
2. Core e Students presented their topic in groups 40
Activities e  Students listened as the lecturer explained the materials 40
using PowerPointslides

e Students asked questions 5
3.  Closing The students and lecturer concluded what they learned 5

Based on Table 2, the learning process in the control group was conducted via the lecturing
method with groups alternately made presentations based on the agreed schedule via Zoom
meetings. The learning process, however, was more about the lecturer’s explanation compared to
students’ activities. Next, the learning steps of the RIAS Model applied in the online learning can
be seen in Table 3.

Table 3. Learning steps of RIAS model in the online class

No Phase Step Example of Activity Duration
(In
minute)
1.  Reading Students read Before the class, students read some -
information related to  information from the internet related to the
the topic being concept of photosynthesis in plants.
studied At the beginning of the class, students re- 15
read the materials.
2. ldentification Students in groups Students identified via group discussions 35
identify phenomena various kinds of problems that occur in
or problems found in  photosynthesis in the breakout room of
the material they zoom meetings.
have read
3. Analysis Students in groups Students analyzed via group discussions the 40
analyze and provide  factors that affect photosynthesis
several options to accompanied by arguments based on valid
solve the problem data and references. Students also suggested
solutions to cope with problems in
photosynthesis.
4.  Self- Students conduct Students evaluated individually various 10
reflection self-evaluation solutions from group discussion results to

individually
regarding the solution
as a priority choice in
solving problems

choose the most appropriate solution to
overcome problems in photosynthesis.
Furthermore, students convey the results of
their evaluations to all students so that
conclusions can be drawn classically.
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Table 3 indicates that the learning process was conducted online via zoom meetings using
RIAS learning model steps has the same duration as the previous learning model. The learning
activities facilitate students to be active in learning to identify problems and solve them in groups.
Through these activities, students are expected to acquire skills needed in everyday life.

Sampling

The subjects in this study were 60 students who took General Biology courses at Science
Education Study Program, Universitas Tidar. They were divided into two classes consisting of 30
students for each. The control class applied the lecturing method in online learning, while the
experimental class applied the RIAS Model. All classes were done synchronously.

Instrument

The instrument used in this research was an essay test with 20 questions. Each question
employed 1-4 assessment rubrics resulting in a maximum score of 80 and a minimum score of
20. The scores would be a basis for creating interval ranges for the determination of score
categories, namely criteria of 20 — 35 is low, 36 — 50 is fair, 51 — 65 is a high category, and 66 —
80 is a very high category. This test was used in pretest and posttest in both RIAS Model and
lecturing model in the online learning. An essay test was used to measure problem-solving skills
in which each question was integrated with problem skill indicators consisting of problem
identification, problem analysis, solution identification, solution evaluation, and defending the
solution (Zubaidah, 2018; Mubhlisin et al., 2020). Based on the result of the Pearson Correlation
Product moment validity test, and the help of SPSS 23, all questions were deemed valid with a
0.886 reliability score. The rubric was used to measure students’ problem-solving skills according
to the results of the learning previously conducted. The problem-solving skills rubric can be seen

in Table 4.

Table 4. Assessment rubric in measuring problem solving skills

Problem Solving Score
Skill Indicators 4 3 2 1

Problem The answer can clearly ~ The answer can The answer can The answer is

identification describe the problem describe the basics  explain some having trouble in
and relate it with of the problem problems but have identifying and
conditions supported with some trouble in explaining parts
with some data supporting data and  understanding all parts  of the problem

information of the problems

Problem analysis ~ The answer can identify ~ The answer can The answer can The answer

key issues, set priorities, identify and describe the main shows that the

Solution
identification

Solution

evaluation

Defending the
solution

and see unwritten
implications. The
answer shows complex
ideas from multiple
perspectives

The answer has at least
4 viable solutions and
describes them clearly

The answer can
evaluate and analyze all
possible solution
options

before deciding on the
most feasible solution
The answer can analyze
all solutions and choose
the one that shows the
understanding of the
problem and the
solution

understand the
main problem, but
the rationale
assessment has not
been developed yet
The answer offers
two or three
reasonable
solutions

The answer can
make a reasonable
judgment about the
choice of solutions
and take one that
makes sense

The answer can
evaluate solutions
and choose one
that seems feasible

problem but is
unclear. The answer is
unable to look at the
problem wisely and
objectively

The answer explains
one or two possible
solutions

The answer can
compare the options
and choose one to use

The answer can give a
simple explanation for
one reasonable choice

writer needs help
in understanding
problems and
drawing simple
conclusions

The answer
cannot give any
solution

The questions
may be
answered, but it
may not be a
good choice.

The answer
cannot explain a
solution. It was
just thought
randomly

Sources: Modified from Zubaidah (2018) & Muhlisin et al. (2020)
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Before this essay test was used, it was preliminarily tested on 20 students who had taken a
General Biology course to determine the validity and reliability of the items. The validity of the
questions used the Pearson Correlation product-moment validity test and SPSS 23, gaining a
validity value of 0.886. It means that the test questions are declared valid. Furthermore, the
questions were tested for reliability with Cronbach's Alpha test of 0.886>0.60, meaning that the
guestions were declared reliable to measure problem-solving skills.

The implementation of the RIAS model class in online learning was evaluated as
supporting data that the influence of problem-solving skills is the result of good implementation
of the learning process activities. The measurement of the learning implementation used an
observation instrument assessed by two observers in the learning steps that were consistent with
the planned learning process. Aspects observed in the implementation of learning include 1) the
introduction that can be seen from providing motivation and arousing students' curiosity about
the studied material; 2) reading steps; 3) problem identification step; 4) problem analysis step; 5)
self-evaluation step; and 6) steps to conclude and provide reinforcement to the implemented
learning process. Scores used to assess each activity consisted of 0 (not implemented), 1 (poor),
2 (fair), (good), and 4 (very good) (Ismirawati et al., 2015).

Research procedure

The research procedure consists of several steps, i.e., 1) surveys related to learning
activities and student responses in learning; 2) review of references; 3) determining the trial
subject and research design; 4) instrument development and instrument test; 5) treatment of the
test subject; 6) data collection and analysis; and 7) conclusion and recommendation (Sugiyono,
2017).

Data analysis

The data in this study were analyzed through the ANCOVA test with the pretest as a
covariate (Zubaidah et al., 2018) carried out as a requirement for the ANCOVA test by testing the
normality and homogeneity of the data through the SPSS 23 program. The results of the normality
and homogeneity tests were concluded to be normally distributed and homogeneous. Detailed
results can be seen in Table 5.

Table 5. Normality and Homogeneity Test Results

Test df P-value Criteria Conclusion
Test of Normality 60 0.304 P>0.05 Normal
Test of Homogeneity of Variances 60 0.724 P>0.05 Homogeneous

Based on Table 5, the normality test for the pre-test in the experimental class and the control
class gained a p-value of 0.304>0.05 which can be concluded that the data is normally distributed.
Furthermore, the data were tested for homogeneity with a p-value of 0.724 >0.05 which proved
that the data were homogeneous.

FINDING AND DISCUSSION

Finding

The research aimed to examine the effect of the RIAS learning model implemented in
online classes through Zoom meetings in improving learners’ problem-solving skills. The data
were collected from pretest and posttest essay questions administered to students applying both
the RIAS model and lecturing method. Responses to essay questions were used as data to test the
effect of the implementation of the learning model in online learning. Overall, the mean score for
problem-solving skills can be seen in Figure 2.

The values obtained were grouped according to the category intervals, namely value of 20
—35is Low category, 36 — 50 is Fair category, 51 — 65 is High category, and 66 — 80 is Very High
category. Based on Figure 2 it is obtained that the mean score of the pre-test in the lecturing model
and that of the RIAS model shows no significant difference in which both are low, 33.10 and
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33.56 consecutively. On the other hand, the mean score of the post-test indicates a significant
difference between the control and experiment class as seen from the comparison of the mean
score of 33.06 (Low) and 66.33 (Very High). Furthermore, the results of problem-solving skills
were grouped based on indicators of problem identification, problem analysis, identification of
solutions, evaluation of solutions, and defending solutions. In detail, the improvement of problem-
solving skills for each indicator can be seen in Table 6.

80
20 66.33

(o))
o O

33.56 33.06

SR

Lecturing model  Lecturing model RIAS model pre-test RIAS model post-
pre-test post-test test

Mean Score
P N W B~ O
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Figure 2. Mean Score of Problem-Solving Skills

Table 6. Recapitulation of problem-solving skills' improvement of each indicator

Problem Solving Lecturing model in RIAS Model in online
Skills Indicators online learning Improvement learning Imorovement
Mean Mean P Mean score Mean P
Value Value
score of  score of of pre-tests  score of
pre-tests  post-tests post-tests
Identification of
Problem 1.42 1.44 0.02 1.42 2.72 1.30
Problem analysis 1.37 1.37 0.00 1.37 2.63 1.26
Identify solutions 1.29 1.30 0.01 1.28 2.64 1.36
Solution 1.29 1.34 0.05 1.29 2.66 1.37
evaluation
Defending 1.24 1.27 0.03 1.24 2.60 1.36
solution
Mean 0.02 1.33

Table 6 displays that the increase of mean score in the RIAS Model in online learning
(0.02) is higher than that in the lecturing model in online learning (1.33). It can be concluded that
the implementation of the RIAS model in online learning is relatively more effective for
improving problem skills than the lecturing model in online learning. Furthermore, data on the
implementation of the RIAS model in online learning were gathered as evaluated by using an
observation instrument by two observers. The results of such observation are presented in Table
7.

Table 7 demonstrate that the implementation of each step of the RIAS model learning in
online learning is in the Very Good category. It indicates that all learning steps in the class of
RIAS model in online learning from the beginning of learning to the end of learning can activate
students to achieve predetermined learning goals. Referring to the observers’ findings, however,
the learning activities at the beginning of learning using the RIAS model faced obstacles, namely
inappropriate time for the specified activities and a lack of discussion focus on the determined
topics. Moreover, to see the effect of the implementation of the learning model, the ANCOVA
test was carried out with the pretest as a covariate. ANCOVA test results can be seen in Table 8.
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Table 7. Recapitulation of the mean score of the learning process implementation on the
RIAS model in online learning

No Aspect Mean
1. Introduction: motivating students and arousing students' curiosity 4.00
about the study material
2.  Reading step 4.00
3. Problem identification step 3.50
4.  Problem analysis step 3.50
5.  Self-evaluation step 4.00
6. Concluding learning and reinforcing the implemented learning 4.00
process

Table 8. ANCOVA test results of the learning model implementation

Source Type 11l Sum of df Mean F Sig.
Squares Square

Corrected Model 16112.2882 2 8056.144  230.226 0.000
Intercept 1113.825 1 1113.825 31.831 0.000
Pre-test 7.471 1 7.471 0.214 0.646
Learning Model 16108.081 1 16108.081  460.332 0.000
Error 1994.562 57 34.992

Total 167807.000 60

Corrected Total 18106.850 59

From the results of the ANCOVA test in Table 8 information that the source of the
learning model p is smaller than o 0.05 (p < 0.05) with sig. 0,000 was gained. It indicates that
there are differences in problem-solving skills between students who studied with the RIAS model
in online learning and those with online lecturing. Therefore, it can be concluded that there is an
effect of the RIAS model in online learning on students' problem-solving skills.

Discussion

The results of the analysis show that the implementation of the RIAS model in online
learning has a higher influence than that of the lecturing model in online learning on students’
problem-solving skills. This, however, can be influenced by several factors. The improvement of
problem-solving skills in the RIAS model in online learning can be induced by the learning
process that facilitates students to be able to construct knowledge used in solving problems. This
is in line with the idea that learning which facilitates students in constructing knowledge can
improve problem-solving (Wu & Wang, 2012; Ozden & Yenice, 2020; llma et al., 2020).

In the Student activities in constructing knowledge as the basis for problem-solving were
carried out by students at the reading stage. Reading activities have the advantage for students to
seek a variety of knowledge from various learning sources, and this can increase students'
curiosity about the study material being studied. Reading activities mean that students are in a
critical thinking process so that students can understand the content of the reading, and identify
the main ideas (Samani et al., 2019; Setiawati & Corebima, 2017; Mokhtari et al., 2018). A
reading technique that is often used by students to understand a reading or find important
information is underlining or circling the information in the text to help them to remember the
information (Kiiciikoglu, 2013; Solak & Altay, 2014). This is supported by research that applies
reading activities in learning to improve problem-solving skills (Ozsoy et al., 2015; Nicolas &
Emata, 2018).

The knowledge or information that has been built by students is then used as a basis for
carrying out problem identification in accordance with the materials studied by students. Problem
identification activities were carried out in heterogeneous groups by describing the problem and
relating it with conditions accompanied by some supporting data based on valid information. In
problem identification activities, the students were facilitated to think based on data and evidence
(Oliveras et al., 2013; Setiawati & Corebima, 2017). This is supported by research that states that
problem identification activities are one of the skills in the scientific method that can improve
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problem-solving skills (Mukhopadhyay, 2013; Reddy & Panacharoensawad, 2017; Batlolona et
al., 2018).

The description of the problem accompanied by valid data and information was then used
by students to carry out problem analysis activities. In this activity, students identified major
problems and understand complex ideas from multiple perspectives. This activity facilitates
students to practice understanding the main problem to improve problem-solving (Prahani et al.,
2020); (Astuti et al., 2021). The ability to understand the main problem and to express ideas from
various points of view is used to provide several solutions and to set priorities in solving the
problem. This is in accordance with research which supports the idea to set priority solutions
(Apriyani et al., 2019; Hidayati & Wagiran, 2020; Cho & Kim, 2020).

Besides, heterogeneous group activities facilitated in learning activities at the stage of
problem identification and analysis facilitated active students to exchange ideas and solve
problems together. Group discussion activities are able to straddle students who are less active to
become active so that there is an even distribution of understanding among group members
(Rachmawati, 2018; Muhlisin et al., 2020). Group problem-solving activities, therefore, can
improve group solving skills (Hagemann & Kluge, 2017; Anggraini & Amin Fauzi, 2017).

The final step of the RIAS learning model that facilitates students to improve problem-
solving skills is independent evaluation activity. Independent evaluation activities focus on a
priority choice solution in solving problems. This activity means that students think
comprehensively starting from data, identification, analysis, and the advantages and
disadvantages of the solutions that have been set. Evaluating the advantages and disadvantages
of a solution can improve problem-solving skills (Klegeris et al., 2013; Cheng et al., 2018).
Previous investigations shos that students who can evaluate predetermined solutions are able to
improve problem-solving skills (Sivaci, 2017; Sudirman et al., 2017).

In general, the learning process was carried out well according to the results presented in
Table 7. The obstacle found in the research that has been carried out includes that student were
not accustomed to conducting group discussion activities in online learning via Zoom meetings.
It takes more time because they had to go in and out of the provided room for online learning and
it took more time. The solution to overcome this was emphasizing the main discussion and
providing direction about the agreed time in the lesson plan to be carried out properly.

CONCLUSION

The research to examine the influence of the RIAS learning model in online learning has
been proven capable to improve students’ problem-solving skills. BESIDES, the learning process
in the RIAS model in online learning could be well implemented and activate students’ learning
activities. As the scientific contribution, the results of this study confirm that problem-solving
skills can be improved through a learning process that facilitates the scientific process of
identifying problems, analyzing problems, and providing solutions. Practically, this research is an
alternative learning innovation during the pandemic with a framework in compliance with steps
of reading, problem identification, problem analysis, and self-reflection. Further research could
improve the quality of student activities for each step of learning and develop teaching materials
that implement the RIAS learning model for the implementation of the learning process to become
more qualified. The findings of the present study also recommend that educators should give
simulation of the RIAS model before online learning and train students to focus more on the
discussion topics so that learning activities can run within the specified time.
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