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ARTICLEINFO ABSTRACT

Article history This study aims to determine the effect of various types of blended
Received: 15 June 2025 learning (station rotation, lab rotation, and pedati) on
Revised: 18 August 2025 collaboration skills. The research design used a quasi-
Accepted: 26 September 2025 experimental approach. The population in this study included all
Keywords: eighth-grade students at SMP Negeri 2 Sengkang, with the
Lab Rotation research sample consisting of classes VIIL.1, VIIL.2, VIIL.3, and
Pedati VIII.4. In the implementation, the experimental classes were
Station Rotation taught using station rotation, lab rotation, and pedati types of
STAD blended learning, while the control classes were taught using

STAD. The research instrument used a collaboration skills
observation sheet based on five indicators: Responsibility,
Respect, Contribution, Organize Work, and Work as a Whole Team.
Data collection was conducted by an observer before and after the
treatment. Data analysis techniques used Ancova with a
significance level of 0.05. The results of the study indicate that
there is an effect of blended learning types station rotation, lab
rotation, and pedati on collaboration skills. Based on the LSD
(Least Significant Difference) post-hoc test, the station rotation
type of blended learning showed the highest average in
collaboration skills compared to the other types. The findings of
this study indicate that blended learning can be applied in
classroom learning to support the development of students'
collaborative skills in facing educational challenges in the digital
era.
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INTRODUCTION

Education is a lifelong process that aims to create behavioral changes in the desired direction and
develop individual talents, attitudes, and cognitive, affective, and psychomotor domains as a whole to
be valuable in social life (Danso, 2018; Eryilmaz, 2021). Education is a process of fostering and
developing knowledge, skills, values, and mental, social, and personal aspects of individuals through
various models, which ultimately enables the achievement of sustainable development (Almuhaimeed,
2022; Su et al,, 2022; Tutar & Serpil, 2024). Education is an important component in enhancing long
term competitiveness, social stability, and human, economic, social and technological development, the
results of which will be optimal if properly utilized and financed (Kopriili et al., 2022; Oladele et al,,
2019). The educational process is based on three main components, namely teachers, students and the
environment (Yiiksel et al., 2023). The ultimate goal of education is to form individuals who are
independent, adaptive, communicative, concerned about social values, and able to access and utilize
technology and learning resources effectively (Gokyer & Cirit, 2018). The 21st century, characterized by
technological advances and global connectedness, demands a shift in education towards a student-
centered approach to equip individuals with relevant skills to cope with new learning methods
(Cetingdz, 2023; Soylemez, 2023; Sihawong & Phusee-orn, 2023). The European Union recognizes eight
key competencies for 21st century skills, one of which is collaboration skills (Cantas et al., 2024). The
21st century is not enough for students to only have basic competencies such as reading and writing,
but also need to master social skills by interacting well with others (Barkley et al., 2014).

However, empirical facts in the field show low collaboration skills (Hidayati et al., 2023; Le et al.,
2018). The weak collaboration skills of students at school are shown by the low ability to work in groups,
the lack of mutual respect for differences in opinion, as well as closed attitudes and not accommodating
each other (Nahar et al,, 2022). This is reinforced by (Le et al., 2018) who stated that students' lack of
understanding of the collaborative learning process, as well as inability to accept different points of
view, provide explanations, give and receive help, and negotiate, are the main obstacles in the
effectiveness of group work. In addition, there is a free-riding phenomenon where when collaborating
on group tasks, some friends contribute the most, while others work less, and some do not even try hard
when completing their own tasks. A similar phenomenon was found by (Firman et al., 2023) where
during group learning only one student explained while other students did not work. Collaboration
between group members is still low, characterized by students who do not want to be burdened by the
responsibilities of other students, besides that there are still some students who are less active and
contribute less during class discussion activities. This condition further indicates the weak collaboration
skills of students in learning. A number of studies illustrate that many children and young people are
not good at building and maintaining relationships with their peers (Ghavifekr, 2020; Tikkanen et al,,
2024) This phenomenon is reinforced by the statement of (Hidayati et al., 2023; Hartina et al.,, 2022)
which states that collaboration skills are one of several skills that are still relatively poorly mastered in
Indonesia.

Low collaboration skills are caused by various factors, one of which is not optimal teaching
methods used by teachers (Le et al., 2018; Loughlin & Lindberg-Sand, 2023; Mu’arifah et al., 2023).
Teachers still present material to students using the teacher-centered lecture method, making it less
likely for students to work together and collaborate in learning activities (Nurmayasari et al., 2022). The
lack of human resources in schools, including teachers who still use conventional approaches and rarely
apply group work such as discussions, causes low student collaboration skills (Hamdani & Wardani,
2019; Khoiriyah et al.,, 2024). Thus, it can be said that one of the main causes of student failure is poor
teaching. The traditional lecture teaching method is called passive because information is delivered
orally to students and students are not actively involved at all. The result of passive teaching makes
students passive learners (Diepreye & Odukoya, 2019). Passive learning activities involve a lack of
observable physical activity (Sailer et al., 2021). As a solution to this problem, blended learning can be
used as a learning alternative to help improve student interaction (Bouilheres et al.,, 2020; Dakhi et al.,
2020).Blended learning is an online and offline style of learning that combines virtual learning and face-
to-face learning in the classroom (Sun et al., 2024), where this learning system is implemented with time
blocks (Adnan et al.,, 2016), not only as a hybrid teaching approach but as a strategic approach that
utilizes online and face-to-face (Alkursheh, 2024). One of the e-learning platforms that has evolved
in accordance with the development of information and communication technology is the Learning
Management System (Vieyra & Gonzalez, 2023). LMSis used to enhance all three modes of delivery which
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include face-to-face, online, and blended learning (Turnbull et al, 2023). The ubiquity of LMS has
facilitated the distance of teaching and learning process with all three delivery models (Brown et al,,
2021). Discussion forums, chat rooms, and messaging allow students to interact with peers, fostering a
sense of community, active engagement, teamwork, and knowledge sharing among students (Mphahlele
etal, 2023). It gives more space for both teachers and students to strengthen learning (Bradley, 2021).
The implementation of blended learning based on a learning management system improves students’
collaboration skills by changing peer-to-peer interaction to be more collaborative, providing a sense of
responsibility in learning, and increasing accessibility and interaction through a combination of face-to-
face and online learning (Bersamin et al., 2024; Ellis et al., 2016; Salcedo, 2022). Globally, various studies
have shown that digital learning technologies can have a positive impact on student learning
engagement (Jamaluddin et al., 2025).

Blended learning has various types that can be applied in the learning process, such as station
rotation, lab rotation, and pedati types (Adiwisastra et al., 2020; Kémiir et al., 2023; Andika et al,, 2025).
To improve the quality of classroom learning and ensure that students are given the right support for
their learning, it is important to understand how to effectively combine face-to-face and online learning.
However, it is important to realize that each type of blended learning has its own set of advantages and
disadvantages (Komiir et al., 2023). Research on blended learning has been conducted in various
educational contexts. However, most existing studies only highlight one type of blended learning
separately, such as station rotation or lab rotation, without making direct comparisons between
different types. The novelty of this study lies in its attempt to directly compare three types of blended
learning (station rotation, lab rotation, and pedati) in relation to improving students' collaboration
skills. This comparative approach has not been widely used, so it is expected to provide new insights
into the effectiveness of each type in the context of 21st-century learning. The urgency of this research
is based on the low level of collaboration skills among students in Indonesia (Hidayati et al., 2023; Nahar
et al,, 2022). In fact, collaboration skills are one of the key competencies of the 21st century that are
highly needed in both the world of education and the world of work. Therefore, a learning model that is
able to facilitate students to interact, work together, and build knowledge collectively is needed. Blended
learning based on LMS with its various types is believed to be a solution to this problem. Therefore, this
study focuses on how the three types of blended learning affect students' collaboration skills. The
research question in this study is whether there is an effect of learning management system- assisted
blended learning on the collaboration skills of eighth-grade students at SMP Negeri 2 Sengkang.

METHODS
Research Design

This research is a true experimental research with the independent variable is blended learning,
while the dependent variable is collaboration skills. In its implementation, this research used a pretest-
posttest control group design (Campbell et al, 1963). The description of this research design is
presented in Table 1.

Table 1.

Research Design

Group Initial Treatment Final
Experiment [ 04 X1 0,
Experiment I 03 X, 0,
Experiment III Og X3 Og
Control 0, - Og
Keterangan:

X1: Blended Learning Station Rotation Type

X,: Blended Learning Lab Rotation Type

X3: Blended Learning Pedati Type

- :Student Team Achievement Division (STAD)
04: Initial Value of Experimental Class |

0,: Final Grade of Experimental Class I

O3: Initial Value of Experimental Class Il

04: Final Grade of Experimental Class II
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Os: Initial Value of Experimental Class III
Os: Final Grade of Experimental Class III
0-: Initial Value of control class
Og: Final Grade of control class

Population and Samples

The population in this study was all VIII-grade students of SMP Negeri 2 Sengkang, which
amounted to 227 students and was divided into 7 classes. The research sample was selected using a
simple random sampling technique, so that 128 students were obtained from 4 classes, where class
VIIL.1 was the control class that applied student team achievement division learning, and VIIL2, VIIL3,
and VIIL.4 as the experimental class respectively applied blended learning type station rotation, lab
rotation, and pedati. Each class has 32 students each. The population and sample of this study can be
seen in Table 2.

Table 2.
Population and Sample
Class Number of Students
VIIIL.1 32
VIIIL.2 32
VIIL.3 32
Population VIIL4 32
VIIL5 32
VIII.6 32
VIIL.7 32
Total 227
VIIIL.1 32
Sample VIIIL.2 32
VIIL.3 32
VIII.4 32
Total 128
Instrument

The data in this study are student collaboration skills data collected using an observation sheet
instrument filled in by the observer before treatment and after treatment. The research parameter used
is collaboration skills with five indicators, namely Responsibility, Respect, Contribution, Organize Work,
and Work as a Whole Team (Hidayati et al., 2023). To ensure clarity and validity, the instrument was
tested by two academic experts who provided feedback and input. The type of validity used is content
validity (expert judgment). The results of the questionnaire validity are presented in Table 3.

Table 3.

Validity of collaboration skills observation sheet

Assesment Aspect Assessment Score Category
Format 5.00 Very valid
Contents / Collaboration Indicators 4.60 Very valid
Languange 4.25 Very valid
Average 4.61 Very valid
Procedure

The research procedure begins with (1) the preparation stage, including literature review,
formulation of problems and hypotheses, preparation of research instruments, and learning tools such
as designing an LMS that will be used by students during the learning process, as well as validation of
instruments and learning tools by 2 expert lecturers. (2) Implementation stage, including: a) conducting
initial observations to assess collaboration skills in experimental and control classes before the
intervention, b) providing interventions in each class, where the experimental class is given the
treatment of blended learning type station rotation, lab rotation, and pedati, and the control class is
given the treatment of student team achievement division. c) Every meeting was observed in both
groups to measure how collaboration skills improved after the intervention was applied to determine
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the impact of the treatment given. (3) The final stage involves analyzing the research data and drawing

conclusions. The research procedure can be seen in Figure 1.

Literature Review
¥
Problem Fc@
¥
Hypothesis

\

@f Research Instruments by@

Y
Expert Validation of Research Instruments

Data Collection (Initial Observation Sheet)

Data Collection (Final Observation Sheet)

Data Analysis (Descriptive)

Research Results

Figure 1. Research Procedure

Data Analysis (Inferential)

As an illustration, the steps of each type of blended learning used in the implementation of this
research can be seen in Figure 2 below, which uses station rotation. The learning steps in blended
learning type station rotation consist of 3 stations, including: (1) Online Instruction, where students
explore (read, listen, observe) all learning online, either through LMS or other online features. (2)
Collaborative activities and stations where students collaborate and discuss directly with their
groupmates to work on worksheets that have been given by the teacher related to learning materials.
(3) Teacher Lead Instructions, which is the stage of strengthening learning material by the teacher, and
students can ask the teacher if there are things that are not understood. Then the learning ends with
giving a quiz in the form of multiple-choice tests that are done online on the LMS platform.

V"

Q! Q! Q! Online Teacher-led . (010 .‘
instruction instruction
. ju gu) @
0 00
] |

Collaborative
O activities and
stations

QI Online learning . Offline learning 0 Teacher 0 Paraprofessional

Figure 2. Blended Learning Station Rotation Type (Staker & Horn, 2012)
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The learning steps of the second type of blended learning, the lab rotation type, can be seen in
Figure 3. The learning steps in the lab rotation model are executed by: (1) students spend a part of their
learning in the room for online learning. In this process, students can work flexibly at their own pace,
spending as much time as they need to understand the material. A teacher can also group students into
several small groups. At this stage, the activities include online exploration of materials either through
the LMS or through other online features, followed by online discussion of questions posed by the
teacher through the LMS platform, and ending with assignments on the LMS, a feature to access
assignments online. (2) Then, after the learning in the online room has been completed, students can
rotate to classroom learning with the guidance of the teacher. On this occasion, students who have
learned the basic material in online learning can deepen their understanding and ask questions related
to complicated concepts during face-to-face learning. Furthermore, the learning is ended by giving a
quiz in the form of multiple-choice tests that are done online in the LMS platform.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

S

Direct instruction
math/science

)

Direct instruction
literacy/social studies

888888 m/{m/ ju/ (| ym/ {m
000000 CHCH CNCNEREN
o000 |MALALANN
(1 O O
Direct instruction Learning lab

literacy/social studies reading/math

Q! Online learning O Offline learning

0 Teacher
Figure 3. Blended Learning Lab Rotation Type (Staker & Horn, 2012)

O Paraprofessional

Then the learning steps of the third type, namely Blended Learning Pedati Type, can be seen in
Figure 4. The learning steps in the pedati type of blended learning consist of: (1) Learning, carried out
offline, where students learn the material either through textbooks and hear the teacher's explanation.
(2) Deepening, carried out online, where students do activities through online discussion forums on the
LMS. (3) Applying where students do the tasks given by the teacher offline. (4) Evaluate learning, which
ends with giving a quiz in the form of a multiple-choice test, which is done online on the LMS platform.

|

* Melalui materi * Melalui aktivitas

digital (teks, forum diksusi
audio, video, online,
animasi,
simulasi /
games)
[ SVNIN
ASINKRONOUS ASINKRONOUS
MANDIRI KOLABORATIF
* Kuis dan tes * Melalui
obyektif online. penugasan

online.

Figure 4. Blended Learning Pedati Type (Chaeruman, 2018)
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To support the implementation of blended learning, a learning management system (LMS) is
utilized as the main media in implementing online-based learning. Through the LMS, students can
explore materials, discuss online, submit assignments, and take part in learning evaluations. The
following figure presents the LMS used in station rotation, lab rotation, and pedati type blended
learning.

v T Moodle X  + = a X

< c 25 guruinovatif.my.id/biology/?redirect=0 & g Q W &,

a8 @ Th Dashboard h Moodle

a
@ 0 C
4
Welcome To
Cur Classroom
Ke taman bunga memetik melati, Harum semerbak di pagi hari.
selamat datang di situs ini, Tempat iimu dan pengetahuan bersemi
Available courses
TIPE STATION ROTATION TIPE LAB ROTATION TIPE PEDATI BIOGRAFI PENELITI
=l = = .
Figure 5. Learning Management System
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@ 0 O -
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[ pn— TIPE STATION ROTATION @-
R sadges Dashboard  Mycourses SR
¥ Competencies
Borades
Your progress
PENDAHULUAN
( pashboard
A site home Deskripsi Umum Tipe Station Rotation e]
E catendar Deskripsi Umum Materi Pembelajaran o
Announcements
My courses
Drrivate files
PERTEMUAN 1 (MAKANAN)
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& npsensi o
craTP o
I8 stasiun i Exsplorasi (Online) o
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Stasiun Ii: Teacher Lead Instruction (Offline) o
@ sahan Ajar Penunjang Lainnya o
W/} Quiz (online) (m]
PERTEMUAN 2 (ORGAN DAN FUNGSI SISTEM PENCERNAAN) v

Figure 6. Learning Management System Menu
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Data Analysis Techniques

Data analysis techniques were performed through prerequisite tests that included normality
and homogeneity tests with a significance value above 0.05 to ensure that the data met statistical
assumptions. Normality was tested using Kolmogorov-Smirnov, while homogeneity was tested using
Levene's Test. All of these prerequisite analyses were processed using SPSS version 27 so that the
results obtained were more objective and accurate. After the data were found to be normally distributed
and homogeneous, hypothesis testing was conducted using the ANCOVA (Analysis of Covariance) test
with a significance level above 0.05 to test the differences among various types of blended learning. If
the ANCOVA result shows that there is a difference among various types of blended learning, then a
further test is conducted using LSD (Least Significant Difference) to identify the type of blended learning
that has the most influence on collaboration skills. The results of normality and homogeneity tests can
be seen in Tables 4 and 5.

Table 4.

Kolmogorov-Smirnov Normality Test

Collaboration Control Class Experiment Class Description
Skills STAD Station Rotation Lab Rotation Pedati

Initial .118 127 .200 125 Normal
Final .200 .200 192 .200 Normal
Table 5.

Levene's Homogeneity Test

Collaboration Skills Sig. Description

Initial .638 Homogeneous

Final 139 Homogeneous

Based on Table 4, the Kolmogorov-Smirnov normality test results show that all data, both before and after
treatment, have a significance value > 0.05. Thus, the data is normally distributed. After the normality test, the
homogeneity test was conducted using the Levene method to check the similarity of variance between groups.
Then, Table 5 shows the results of Levene's homogeneity test, indicating that all data, both before and after
treatment, have a significance value > 0.05, meaning that the data have homogeneous variance.

RESULTS AND DISCUSSION

The research data were obtained from the observation of the initial and final collaboration skills of
the experimental and control groups. Table 6 presents a recapitulation of the results in descriptive
statistics. The results in Table 6 show that station rotation blended learning had the highest effect on
students' collaboration skills compared to other types. This can be seen from the final average score of
the station rotation group, which was 84.01, higher than STAD (77.94), lab rotation (81.24), and pedati
(81.97). The maximum score achieved by students in station rotation also reached 90.00, indicating
optimal collaboration in this group. This finding is in line with Vygotsky's theory of social
constructivism, which emphasizes the importance of social interaction in constructing knowledge.
Previous research by Akinoso et al. (2020; Harb, 2019) confirmed that station rotation is effective in
encouraging collaboration among students because it provides them with more opportunities to engage
in various learning activities through interaction with their peers.

Table 6.

Descriptive Analysis of Collaboration Skills

Collaboration Descriptive Control Class S Experiment Class

Skills STAD . Lab Rotation Pedati

Rotation

N 32.00 32.00 32.00 32.00
Max 64.00 64.00 66.00 64.00

Initial Min 44.00 42.00 42.00 46.00
Mean 56.06 56.25 55.56 56.68
SD 5.43 5.44 5.96 4.83

Final N 32.00 32.00 32.00 32.00
Max 85.33 90.00 88.00 90.00
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Control Class Experiment Class

Collaboration Descriptive Station
Skills STAD . Lab Rotation Pedati
Rotation
Min 69.33 75.33 70.66 70.66
Mean 77.94 84.01 81.24 81.97
SD 4.97 3.47 5.04 5.27

Table 7 shows that the results of the Ancova test on learning type with the value of F =12.075 with
sig value of 0.001 <0.05 (significance value is less than 0.05), then HO is rejected and H1 is accepted.
Thus, it can be concluded that there is a difference among the 4 types of learning in the collaboration
skills score of students in class VIII of SMP Negeri 2 Sengkang.

Table 7.

Ancova Test

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1411.3632 4 352.841 21.774 .001
Intercept 3488.105 1 3488.105 215.250 .001
Before Treatment 800.095 1 800.095 49.374 .001
Learning Type 586.999 3 195.666 12.075 .001
Error 1993.201 123 16.205

Total 849366.838 128

Corrected Total 3404.564 127

If there is a difference in the results of Ancova analysis on collaboration skills, the analysis is
continued with the LSD (Least Significant Difference) test to determine the learning model that has the
most influence on students' collaboration skills. The results of further testing with the LSD test with a
significant level of 0.05 can be seen in Table 8.

Table 8.
Least Significant Difference (LSD) Test Results
Variables Class Mean Difference Sig. Testing Description
Co'llaboratlon Statloln Rotation and Lab 2 449" 017 Sig< 0,05 Significant
Skills Rotation
Station Rotati d
ation Rotation af 2.246* 027 Sig < 0,05 Significant
Pedati
Lab Rotation and Pedati -0,202 .841 Sig > 0,05 Not Significant
Station Rotation and 5.985* 001 Sig < 0,05 Significant
STAD
Lab Rotation and STAD 3.536* .001 Sig < 0,05 Significant
Pedati and STAD 3.739* .001 Sig < 0,05 Significant

Table 8 LSD test results show that all comparisons have significance values below 0.05, namely in
blended learning of station rotation with lab rotation (0.017), station rotation with pedati (0.027), station
rotation with STAD (0.001), lab rotation with STAD (0.001), and pedati with STAD (0.001), except for the
comparison between BL lab rotation and BL pedati, which has a significance value of 0.841 > 0.05. This indicates
that there is no significant difference between BL lab rotation and BL pedati, meaning that these two types have
no significant effect on students' collaboration skills. Meanwhile, all other comparisons have significance values
less than 0.05, indicating that the types compared have a significant effect on collaboration skills. Furthermore,
to determine which type of blended learning is more effective in improving collaboration skills, we can refer to
the estimated marginal means. The further test results for the collaboration skills variable are presented in Table
9.

Table 9 shows the average difference between the different types of blended learning applied in
this study on students' collaboration skills. The station rotation type obtained the highest score (83.96),
indicating that the station rotation type is significantly more effective in improving collaboration skills.
While the pedati type (81.72) and lab rotation (81.51) fall into the same group, meaning that these two

d 10.21009/biosferjpb.56615 Adnan et al E-ISSN: 2614-3984 43


https://doi.org/10.21009/biosferjpb.56615
https://issn.brin.go.id/terbit/detail/1180433305

types are not significantly different from each other in improving collaboration skills, although both are
still superior compared to STAD. The STAD type with an average (77.98) indicates that it is less effective
in developing collaboration skills when compared to the other blended learning types. Station rotation
has a special activity called collaborative activities and stations that can stimulate collaboration among
students (Staker & Horn, 2012). This finding is in line with previous research that implementing station
rotation learning is effective in encouraging collaboration among students through group discussions
and collaborative projects. This approach enhances peer interaction while optimally developing
teamwork skills (Harb, 2019; Yukhymenko et al., 2024). Blended learning of the cart and lab rotation
types has similar effects on collaboration skills. This is due to the similarity in the learning structure of
both types, particularly in the second rotation. In the cart type, the “explore” phase, and the lab rotation
type, the “discussion” phase, both adapt learning through online discussion forums. Both types provide
equal opportunities for students to discuss topics posted by teachers in the LMS forum. Research by
Damayanti & Nuzuli (2023) supports this finding by showing that online discussion forums positively
contribute to increased student interaction and encourage more structured and in-depth collaboration.
STAD does not utilize online platforms, so all learning takes place offline. This condition makes the
development of collaboration skills less optimal compared to other blended learning types that use
technology. Research by Protsiv et al. (2016) states that technology-assisted learning approaches can
enhance collaboration.

Table 9.

Corrected Average Value

Type Mean
Blended Learning Station Rotation Type 83.962
Blended Learning Pedati Type 81.72b
Blended Learning Lab Rotation Type 81.51b
Student Team Achievement Division (STAD) 77.98¢

Station rotation type shows an influence on collaboration skills because it allows students to
interact and work together in groups in a structured manner. One of the main aspects of station rotation
is student collaboration (Yukhymenko et al., 2024). This finding is in line with the ideas of Fulbeck et al.
(2020), who emphasized that one of the criteria for this type is that the class must be divided into groups.
In the station rotation type, there is 1 station called "collaborative activities and stations" where
students will participate collaboratively and work together in completing tasks in a group. In accordance
with the view of Fazal & Bryant (2019), the application of station rotation in blended learning includes
teaching in small groups in the form of collaborative learning. Station rotation type changes the way
students learn to collaborate more with peers. Station rotation blended learning allows teachers to work
with smaller groups of students (Akinoso et al., 2020). With this type, students can complete their
learning activities at the same time and speed, according to the teacher’s direction and schedule (Kémiir
et al, 2023). According to Harb (2019) station rotation is a lesson for successful collaborative
development. It has the potential to help teachers implement a student-centered approach with a wide
range of adjustments, supervision, and flexible peer collaboration, even with large class sizes.

The type of lab rotation in its application applies focused group discussions (Alim et al., 2023).
Lab rotation fosters a culture of intellectual curiosity, openness to new ideas, and the ability to
collaborate across boundaries (Bryson et al.,, 2024). This approach encourages collaborative discussion
(Pitso-Mbili et al., 2023) literature supports the idea that lab rotation blended learning has significant
potential by combining online resources and collaborative learning activities, thus creating an engaging
and interactive learning environment that meets a variety of student needs and preferences (Almarzugqi
et al,, 2024). Students who apply this type tend to contribute higher-perceptive ideas during class
discussions (Cruz, 2019). Blended learning type of lab rotation allows each student to work on skills
that suit their needs (Kazakoff et al., 2018). The use of the lab rotation model makes students more
focused on learning activities because there are teachers who monitor each activity. The class becomes
more conducive because activities are carried out together, which causes the learning process to run
more optimally (Ambarli et al., 2020). This model is suitable for use in learning because it has great
potential to train good skills in students (Dewi et al.,, 2023).

The Pedati type assembles a learning flow, one of which is asynchronous. This learning flow allows
interaction between students, including collaborative asynchrony in the form of discussion forums and
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online assignments that are assembled in such a way as to become an interactive, interesting learning
object, and produce the best possible learning experience. Collaborative asynchrony is learning that
occurs in a collaborative situation (involving more than one person), between learners and other
learners facilitated by discussion forums, mailing lists, assignments, and others (Chaeruman, 2018). In
the third stage of Pedati activities, namely “Application,” student activity increased through
collaboration skills or group work in completing tasks (Handayani, 2022). Meanwhile, according to
Jultri, (2020), in the second stage, namely "Deepening,” students can understand the material both
independently and collaboratively. If exploring the material is done collaboratively, then students and
their peers can use online discussion media.

Based on the description above, it can be stated that the application of various types of blended
learning influences student collaboration. According to Okaz, (2015), blending technology with face-to-
face instruction can stimulate learning and provide a more collaborative learning experience. This
opinion is in line with (Protsiv et al,, 2016), who state that technology-assisted teaching approaches, such
as blended learning, can stimulate collaboration. It offers a combination of various patterns of social
interaction (Medina, 2018). Computer technology and the internet have a huge influence on the
effectiveness of education. Students can quickly solve problems, make decisions, interact with each
other and work together (Adnan, 2015). Biology learning strives to form students who can contribute
to developing science and technology (Adnan et al.,, 2021). Therefore, integrating technology into
teaching methods is an effective way to inspire the current generation to attend classes and stay
engaged. Using online collaboration platforms can create a dynamic learning environment connected
with tech-savvy students (Sekhar & Goud, 2024). Learning through collaboration is important in the
learning process as it involves multiple groups and teams of learners working together to solve multiple
problems. Thus, collaboration becomes a vital and important skill for students to thrive in the 21st
century (Riaz & Din, 2023).Blended learning continues to grow in popularity with the aim of simplifying
and enhancing learning, supporting collaboration, creativity, and equipping the skills needed to live in
an increasingly digital world (McGuinness & Fulton, 2019). The limitations of this study lie in the devices
used by the students, particularly mobile phones with varying specifications, which led to differences in
their experiences accessing the LMS.

CONCLUSION

Blended learning of station rotation, lab rotation, and pedati types affect students' collaboration
skills. Among the three types, station rotation blended learning proved to be the most effective in
influencing collaboration skills, followed by pedati type, then lab rotation type. This shows thatlearning
that involves moving between stations, with one special station, namely collaborative activities and
stations, can provide more opportunities for students to interact, discuss, and work together with their
group mates to complete the task. Thus, the implementation of station rotation blended learning can
be a recommended learning type to improve students' collaboration skills during learning.
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