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The aim of the research is examining how the Station Rotation model and
self efficacy in their abilities affect their critical thinking and literacy skills in
primary schools. The Station Rotation model allows students to engage in
various learning activities across different stations. Self-efficacy, the belief in
one’s abilities to achieve tasks, both are examined for their influence on edu-
cational outcomes. The study engaged 203 students with ages ranging from
10 to 11 years from 5 schools in Malang City, Indonesia. The research was
facilitated online via Zoom Meeting: the experimental group was exposed to
the Station Rotation model, while the control group underwent traditional teach-
ing. The participants were chosen through cluster random sampling based on
geographic locations. The study employed a quasi-experimental structure with
both pre-test and post-test control group configurations. Instruments used
included 30 self-efficacy queries, 5 critical thinking assessments, and 20 lit-
eracy evaluations. Reading scores were further examined using the SMOG
formula. The gathered data underwent manual multivariate examination using
Hahs-Vaughn’s formula. Key findings indicated: 1) the Station Rotation model
significantly boosted students’ critical thinking (sig=0,000) and literacy abilities
(sig=0,002); 2) varying self-efficacy levels notably impacted learning results
in critical thinking (sig=0,044) and literacy (sig=0,046); and 3) no discernible
correlation existed between the teaching models and self-efficacy regarding
critical thinking (sig=0,691) and literacy abilities (sig=0,262). This methodol-
ogy provides insights for educators, emphasizing its suitability for online use,
especially during resource-limited times like pandemics.

Keywords: station rotation model; self-efficacy; critical thinking; literacy skill;
quasi-experimental design.
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Llenb nccneposaHna — M3y4nTb, Kak MOAenb poTauum cTaHumin 1 camoad-
PeKTMBHOCTb BAUSAIOT HA KPUTUHECKOE MbILLMEHVE U HaBbIKM FPaMOTHOCTU B
HavanbHoW LKone. Mogens poTauum CTaHuMIn NO3BOMAET y4allMMCS BbIMO-
HATb pasnuyHble y4ebHble OeiCTBUA Ha pa3Hbix cTaHumax. CamoadhekTus-
HOCTb, BEpa B CBOW CMOCOBGHOCTW BbIMOMHATL 3afjadn — oba 3TUX acrnekra
VCCNeayTca Ha npeameT UX BAUSHUA Ha obpasoBaTefibHble pesynbraThbl.
B nccnepoBanum yyacteoBanm 203 y4awumxcsa B Bodpacte oT 10 go 11 net
13 5 wkon ropoga ManaHr, NHpoHesus. VccneposaHne NpoBOAUAOCH OH-
narH Yepes Zoom Meeting: aKkcrnepuMmeHTanbHasa rpynna padortana no mMoge-
nn poTauun CTaHUMA, B TO BPeMS Kak KOHTPOmbHas rpynna 3aHumanach no
TpaaVLMOHHON MEeTOAMKE. YHaCTHUKM 6blnn BbiGpaHbl METOAOM KnacTepHOM
Cry4anHon BbIBOPKM Ha OCHOBE reorpadmyeckoro pacronoxeHus. Viccnepgo-
BaHWe MCNonb30Basio KBa3u3KCrNepuUMEHTanbHY0 CTPYKTYpY C KOHdUrypa-
LmMen KOHTPOMbHOW rpynnbl C NPeATECTOM W MOCTTECTOM. Vcnonb3oBaHHbIe
VMHCTPYMEHTbI BKMo4anu 30 3anpocoB Ha CaMO3PEKTUBHOCTb, 5 OLEHOK
KPUTUHECKOrO MbILLeHns 1 20 OLEeHOK rpamOTHOCTU. YPOBHW YTEHWUA [O-
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NMOMHUTENBHO MpOoaHanu3npoBanu ¢ ucrnosnb3osaHnem dopmynsi SMOG. Co-
6paHHble JaHHble NMOABEPINIUCE MaHyaslbHOMY MHOrOBapWUaHTHOMY aHanuay
C ucnonb3oBaHnem opmynbl Xac-BoH. OcHOBHble pedynbTaTbl Mokasanwu:
1) Mofene poTauuy CTaHUMIA 3HAYUTENBHO YNyHLLIMAA KPUTUHECKOE MbiLfe-
Hue y4yamxcs (sig=0,000) n cnoco6HOCTU K rpamMoTHOCTH (sig=0,002); 2) pas-
NNYHbIE YPOBHWU CaMO3(EKTVBHOCTU 3aMETHO MOBMUANM Ha pesynbraThbl
06y4eHUsA KPUTUHECKOMY MbiLLIeHUO (sig=0,044) n rpamoTHocTH (sig=0,046);
3) Mmexay metogamm o6yyeHnsi 1 caMoaPPEKTUBHOCTLIO B OTHOLLEHUN KPUTU-
4YeCcKoro MbilneHus (sig=0,691) n cnocobHOCTU K rpaMoTHOCTH (Sig=0,262) He
6bIN10 06HAPYXXEHO 3aMETHOW Koppensaumn. 3Ta MeToaonorns npefocTasnaet
LieHHble naev ANA neparoros, NoAYEpPKMBAs €e MPUrofgHOCTb AN OHMawviH-
NPUMeHeHUs, 0COGEHHO B YCNOBUSAX OrPaHUYEHHbIX PECYPCOB, HaNpuMmep, Bo
BpeMsi NaHOeMUN.

Knro4eBble croBa: Mofenb poTauuy CTaHUmii; caMoadPeKTUBHOCTb; KPUTH-
4ECKOe MbILLIIEHWE; HABbIKW MPAMOTHOCTU; KBA3U3KCMEPUMEHTASbHbIN An3aiiH.

®duHaHcupoBaHue. ViccnenosaHue npoduHaHcMpoBaHo MUHUCTEPCTBOM 06pa3oBaHus, KynbTypbl,
ncenenoBaHnin n TexHonornn Pecny6nukn IHOoHe3us B pamkax nporpaMMbl FpaHToOB Ha guccepra-
LMOHHbIe uccnepoBanus, ykas Ne 033/E5/PG.02.00/2022.

BnarogapHocTU. ABTOp BblpaXaeT UCKPEHHIOW 6n1arofapHoCTb YUpeXxaeHuio 3a ero nocTosiHHoe

noowpeHne N HeM3MeHHyo NoALEepPXKY.

Ona uutatbl: Oktapuanto M.J1., Xugaat A., logyp A., JacHa W.B. 3y4eHne ponn camoapek-
TUBHOCTM B pOTaLun CTaHUMIA: pa3BuUTMe HaBbIKOB KPUTUYECKOTO MbILLIIEHNS U FPaMOTHOCTU Cpe-
OV yYalmMxcst Ha4anbHOM LKonbl // cuxonormnyeckas Hayka n obpasosaHue. 2024. Tom 29. Ne 1.
C. 160—181. DOI: https://doi.org/10.17759/pse.2024290310

Introduction

Literacy skill is a crucial component in pro-
cessing information. All knowledge and intel-
ligence can be obtained from oral or written
forms. To effectively acquire knowledge through
writing, one must possess literacy skill, spe-
cifically in reading comprehension. This reading
comprehension skill can help students under-
stand most information easily. The outcomes
of this comprehension can enhance the ana-
lytical reasoning abilities among learners. Such
reasoning ability encompasses the capacity to
partake actively in contemplative and indepen-
dent thought. Understanding terms like literacy
skills, critical thinking, and self-efficacy is crucial
because they lay the foundation for students
not only to absorb information but also to ana-
lyze, evaluate, and apply it in real-life situations.
These skills are critical in preparing students
for the challenges of the 21st century, where
the ability to think independently and adapt to
change is key to success. Individuals who can
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think critically generally can trust themselves to
solve problems. In other words, individuals who
can think critically are individuals who can make
decisions and formulate their opinions indepen-
dently [11; 21].

The connection between literacy comprehen-
sion and analytical reasoning abilities has been
extensively explored in various academic studies.
Herman [16] in his research argues that reading
comprehension involves more than just recount-
ing the content of a text; it requires a process of
thoughtful engagement. This process is where
critical thinking skills come into play. For instance,
a student might read a passage about a histori-
cal event and simply list the facts mentioned,
without considering the wider context or implica-
tions of these facts. In contrast, a student who
engages in a thoughtful process while reading
would analyze the information, consider differ-
ent perspectives, and draw connections to other
events or ideas. Research has shown that when
individuals engage in critical reading, their critical
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thinking skills also improve, suggesting a close
relationship between the two [7; 30]. Reading is
fundamentally a process of learning through con-
structing meaning. An example of this in primary
school students might involve a teacher present-
ing a short passage about animals living in the
jungle. The teacher could then ask the students
to identify the main idea, make connections and
inferences, and evaluate the author’s credibility.
By participating in these activities, students are
not just passively reading; they are actively con-
structing meaning from the text and developing
their reading comprehension skills.

The ability to think critically and read com-
prehensively is closely linked to the concept of
self-efficacy in individuals. The term self-efficacy
in this research is specifically defined as an indi-
vidual’s belief in their capacity to execute behav-
iors necessary to produce specific performance
attainments, reflecting confidence in the ability to
exert control over one’s own motivation, behav-
ior, and social environment. Self-efficacy plays a
significant role in cognitive development and is
a key factor in academic outcomes for students
[37]. This relationship is further supported by
research conducted by Olivier [29] which sug-
gests that the level of academic goals set by
students can influence their academic perfor-
mance. In other words, a student’s confidence
in tackling problems contributes significantly to
their success in developing critical thinking and
literacy skills. Essentially, when students believe
in their capabilities, they are more likely to en-
gage deeply with reading materials, apply criti-
cal thinking skills, and achieve higher levels of
understanding and academic performance. This
highlights the importance of nurturing self-effica-
cy in educational settings to enhance students’
literacy and critical thinking abilities.

According to the National Education Associa-
tion [31], to be competitive in 21st-century learn-
ing, students must develop proficiency in four key
areas: creativity, collaboration, communication,
and critical thinking. Specifically focusing on criti-
cal thinking skills, students are expected to have
the ability to navigate complex challenges they
encounter daily. This involves identifying prob-
lems and applying logical reasoning and analysis
to find solutions for unforeseen dilemmas [27].

The development of these critical thinking skills
is not confined to specific subjects or situations;
rather, they should be integrated into all aspects
of education. This means that students should be
encouraged to practice and apply these skills in
every lesson, whether working in groups or indi-
vidually. The emphasis is on making the ability to
interpret and analyze information a familiar and
integral part of their learning process, ensuring
they are well-equipped for the challenges of the
21st century [18; 44].

The presence of technology in the world
of education makes a positive contribution to
learning; learning becomes more interactive
[38]. One of the biggest impacts in the world of
education is the emergence of a new paradigm
in learning without boundaries of distance and
time. With the presence of technology in learn-
ing today, educators can use online learning as
an effective educational mode [12; 36].

Several studies have shed light on teaching
challenges at the primary school level in Indo-
nesia. A preliminary study conducted in 2021
focused on grade 5 teachers in primary schools
across three cities in East Java Province, In-
donesia — Malang, Gresik, and Mojokerto.
This study found that many teachers still relied
heavily on a teacher-focused learning model
[28]. While this approach may still be relevant
for teaching basic concepts to students in lower
grades, its continual use across all levels of pri-
mary school has been linked to lower student
learning outcomes, as indicated by achievement
value indicators [2; 33]. Furthermore, research
by Sarwanto [39] highlights that some fifth-grade
students, particularly in science, struggle to un-
derstand information presented in teacher-led
sessions. These studies collectively suggest
that current teaching methods in Indonesia’s
primary schools may not adequately support the
development of students’ critical thinking and
literacy skills. Addressing this issue requires the
adoption of a learning model that is both flex-
ible and user-friendly, one that can effectively
enhance students’ critical thinking and literacy
capabilities. This shift in teaching approach is
essential for fostering more engaged, thoughtful,
and literate students who are better equipped for
academic success.
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If we consider the results of collaborative
research conducted by the Indonesian Govern-
ment and a private survey institute [25], Indone-
sia’s digital literacy index score currently stands
at 3,49, placing it at a medium level. This indi-
cates that the Indonesian population is gener-
ally prepared for the integration of technology in
learning, whether in a blended format (combin-
ing traditional face-to-face teaching with online
methods) or through fully online courses. This
medium-level score suggests that while there is
a substantial degree of readiness and capabil-
ity among Indonesians to engage with digital
learning platforms, there may still be areas that
require further development to fully leverage the
potential of technology in education. This readi-
ness is crucial for the effective implementation
of technological tools and methods in the learn-
ing process, aligning with global trends towards
more digitalized and accessible education.

Addressing the current educational chal-
lenges and accommodating different learning
styles necessitate a learning model that effec-
tively combines group work and individual ac-
tivities. The Station Rotation model presents a
viable solution for this need. In this educational
approach, the primary activity centers around
'learning checkpoints'. The Station Rotation
model involves various stages, including teach-
er-led direct instruction, group-based collabora-
tive activities, and elements of online learning
[10]. In practice, the model starts with each stu-
dent listening to material explanations from the
teacher. Subsequently, students are divided into
several groups, corresponding to the number
of stations or checkpoints prepared. Typically,
there are three or more stations. The activities
at these stations vary, including both group and
individual tasks, with at least one station dedi-
cated to online learning [49]. Students rotate
through each station according to the teacher’s
guidance, ensuring that all groups experience
every station [17]. Over time, the Station Ro-
tation model, originally designed for blended
learning, has undergone adaptations to suit fully
online learning environments. This study utilizes
the syntax of the Station Rotation learning model
in its online version, as developed by Julie Ma-
son [23] and Catlin Tucker [47]. The flexibility of
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this modified model allows for its implementation
in both blended (offline and online) formats and
exclusively in online settings. With these adapta-
tions, the model caters to a range of learning en-
vironments and preferences, offering a dynamic
and versatile approach to modern education.

Several studies have highlighted the benefits
of using the Station Rotation model in educational
settings. This model contributes significantly to
creating a dynamic and engaging atmosphere for
both teachers and students in each lesson [6; 40].
Its structure, which includes learning in groups,
individually, and through various activities, en-
hances the effectiveness of teachers, particularly
in large class settings [48]. However, while ac-
knowledging the positive aspects of this learning
model, it's also important for educators to con-
sider the facilities and infrastructure required. For
instance, classroom size is a crucial factor; there
needs to be sufficient space to allow students to
move comfortably during the rotation stages. This
requirement is especially relevant in traditional,
in-person learning environments where physical
space can be a constraint. Nonetheless, many of
these challenges can be mitigated with the ad-
vancement of information technology. The evolu-
tion of digital tools and platforms enables more
flexibility in how the Station Rotation model can
be implemented, particularly in settings where
physical space is limited. For example, online and
blended learning formats can accommodate the
Station Rotation model without the need for large
physical spaces, thereby broadening its appli-
cability and effectiveness in various educational
contexts. This adaptability is key in ensuring that
the Station Rotation model remains a viable and
effective approach in modern, diverse educa-
tional landscapes.

Based on the information provided, this
research explores how ‘self-efficacy’ and the
‘Station Rotation model’ interact to influence
students’ critical thinking and literacy skills, pos-
iting that higher levels of self-efficacy among
students can significantly enhance the effective-
ness of the Station Rotation model in developing
these essential skills. Integrating teaching mod-
els with digital tools like Zoom Meeting in this
context offers the potential for a more effective
and efficient approach to conducting learning
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activities. The practical significance of this study
lies in its potential to inform educational strate-
gies, providing evidence-based insights into
how enhancing students’ self-efficacy can lead
to better academic outcomes in critical thinking
and literacy through the implementation of the
Station Rotation model. To gain a deeper under-
standing of the research conducted, examining
the accompanying concept map image (Fig. 1)
is recommended. This image visually represents

the research, highlighting the main concepts and
ideas, and illustrating the connections between
them. A concept map serves as a valuable tool
for quickly grasping the essence of the research,
making it easier to comprehend the relationships
among various elements of the study. This ap-
proach can be instrumental in enhancing your
understanding of how the Station Rotation mod-
el impacts critical thinking and literacy skills in
the context of modern educational methods.

Education plays a role in
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Method

This study employed a quasi-experimental
nonequivalent control group design, dividing the
sample into two groups: the experimental group,
which utilized the station rotation model, and the
control group, which followed the conventional
model. Both groups underwent pre-testing, but
only the experimental group received the model
intervention. Following the intervention, both
groups were subjected to a post-test. The ex-
periment's design was a factorial one. A factorial
design was chosen because this study also took
into account other independent variables, often
referred to in research as moderating variables,
with self-efficacy being one such variable. The
factorial processing unit used was a 2x2 factori-
al. The design used for this research is depicted
in the subsequent Fig. 2.

Participants

For this study, samples were gathered from
five primary schools in Malang City, Indonesia,
using a cluster random sampling method. In this
approach, schools were grouped based on their
respective sub-districts. This method enabled

Mode Learning

Iwbdel Stafion rofafion

Corsrentional Ivibdel

High

Lowr

Self-Efficacy

the research team to select five schools, each
representing one of the five districts in Malang
City. From each selected school, an experimen-
tal class and a control class were then randomly
chosen. The study involved a total of 203 fifth-
grade students. These participants ranged in
age from 10 to 11 years, typical for fifth-grade
primary school students, and included both male
and female genders. This diverse sample provid-
ed a comprehensive overview of the fifth-grade
student population in Malang City, allowing for
a more accurate and representative analysis of
the effects of the Station Rotation model on stu-
dents’ critical thinking and literacy skills.

Instruments

In this study, three research instruments
were developed to measure self-efficacy, criti-
cal thinking skills, and reading comprehension
literacy skills. The self-efficacy instrument was
adapted from the research of Simon Cassidy
and Peter Eachus. This instrument was spe-
cifically chosen to accurately measure the self-
efficacy levels of the participants in the context
of the study. For assessing critical thinking skills,
an instrument comprising five essay-type ques-

Feading
Corprehension
Literary Skills

Critical Thinking Skills

Fig. 2. 2 x 2 Factorial Design Scheme
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tions was used. Each of these questions was
designed to correspond to one of the five vari-
ables of critical thinking skills being measured.
This approach allowed for a detailed evaluation
of the students’ abilities in various aspects of
critical thinking. The instrument for evaluating
reading comprehension literacy skills consisted
of 20 multiple-choice questions. These ques-
tions were based on text readings that were cali-
brated using the Simple Measure of Gobbledy-
gook (SMOG) formula, developed by Harry Mc
Laughlin [24]. The texts used were specifically
chosen to match the reading level of fifth-grade
primary school students, ensuring the appropri-
ateness and relevance of the assessment. The
detailed representation of each indicator for the
variables measured is outlined in Table 1. This
table provides a clear breakdown of how each
aspect of self-efficacy, critical thinking, and lit-
eracy skills was quantitatively assessed in the
study, offering a comprehensive overview of the
research instruments used.

Table 1
The Representation of Each Indicator of the
Variables
Variable Indicators
Self-Efficacy Low
5] High
Critical Thinking Basic.Clarification
Skill Bases.for.a.Decision
(13]

Inference.
Advance.Clarification
Auxiliary (additional) Abilities
Literal
Reorganization
Inferential Understanding
Evaluation Understanding
Appreciation

Reading Compre-
hension Literacy
Skill [43]

Data Collection

In this study, the Station Rotation learn-
ing model was implemented, with a particular
emphasis on incorporating online components.
Zoom meetings were chosen as the primary
digital platform for their advantageous break-
out room functionality. This feature of Zoom is

especially useful in the context of the Station
Rotation model, as it facilitates the division of
students into different groups for various activi-
ties. The breakout room functionality allowed
the students to be assigned to different ‘posts’
or ‘stations’ within the virtual environment. This
setup is crucial for the success of the Sta-
tion Rotation model, as it mimics the physical
movement between stations in a traditional
classroom setting. Additionally, the flexibility
for students to freely select and move between
rooms in Zoom further enhanced the interactive
and dynamic nature of the learning process.
The duration of the study was three months,
allowing for a comprehensive implementation
and evaluation of the Station Rotation model
in an online format. This time frame provided
sufficient opportunity to observe and analyze
the effectiveness of the model in enhancing
students’ critical thinking and literacy skills,
as well as their engagement and participation
in the learning process. The use of Zoom and
its breakout room feature thus played a pivotal
role in facilitating an innovative and effective
online learning environment.

Learners participating in the experimental
and control groups, which used the station rota-
tion and traditional learning models respectively,
completed a post-test. This post-test aimed to
assess the students’ critical thinking abilities re-
lated to the subject of animal and human move-
ment organs. They responded to questions set
by the teacher, which were designed based on
critical thinking skill indicators.

Data were collected using 3 instruments,
modified for the level of primary school students,
including self-efficacy, pretest and posttest in-
struments (Critical Thinking Skill, Reading Com-
prehension Literacy Skill), which had been previ-
ously validated by two Ph.D. experts in Teacher
Primary Education. These pretest and posttest
instruments were re-validated by randomly test-
ing 50 grade VI students (N=50) in five desig-
nated schools (10 random students each school
with the same grade). Validity is measured using
the Pearson Correlation, whereas reliability is
calculated using the Cronbach’s Alpha formula.
The average score validity of the critical think-
ing skill instrument was 0,723, and the average
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score validity of the reading comprehension lit-
eracy skill instrument was 0,682. The value was
high, so it could be said that the instrument was
valid. The reliability of the critical thinking skill
instrument was 0,771, and the reliability of the
reading comprehension literacy skill instrument
was 0,940. Therefore, it could be said that the
instrument was reliable. The detailed represen-
tation of each score for the variables measured
is outlined in Table 2.

After verifying validity and reliability, empiri-
cal data for the experimental group and control
group was successfully collected. The tradi-
tional model used in this research is the typical
teaching method employed by teachers during
instruction. Consequently, the researchers did

not provide any special treatment to the control
group. Before starting the research, measure-
ments were taken of the level of self-efficacy of
all samples in the two groups. To quantify the
degree of student self-efficacy, the self-efficacy
questionnaire developed by Simon Cassidy
and Peter Eachus was exemplified. The stu-
dents’ self-efficacy scores were then divided
into two categories: high and low. The pre and
post-test instruments given to students were
based on tests of critical thinking and reading
comprehension literacy skills. The duration of
data collection for this research spanned over
a period of three months, concluding with the
gathering of post-test data at the end of the
learning phase.

Table 2
Validity and Reliability Scores of Pretest and Posttest Instruments
Variable Question (Pe:rcs%r: c\:lzlrlgllgion) (2-tSaIiSI’ed) (csrﬁﬁfa?ﬁs"fil','fﬁ(a)
Critical Thinking Skill 1 0.726 0.000 0.771
2 0.697 0.000
3 0.699 0.000
4 0.781 0.000
5 0.711 0.000
Literacy Skill 1 0.630 0.000 0.754
2 0.647 0.000
3 0.536 0.000
4 0.590 0.000
5 0.538 0.000
6 0.730 0.000
7 0.691 0.000
8 0.620 0.000
9 0.676 0.000
10 0.731 0.000
11 0.536 0.000
12 0.628 0.000
13 0.630 0.000
14 0.624 0.000
15 0.801 0.000
16 0.677 0.000
17 0.329 0.020
18 0.730 0.000
19 0.508 0.000
20 0.654 0.000
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Data Analysis

Preliminary tests were conducted on the
data obtained from the study. These prerequi-
site tests included normality and homogeneity
tests. Given that the sample size of the study
was more than 30, the Kolmogorov-Smirnov test
was employed to assess the normality of the
data. This test is commonly used in statistics
to determine whether a sample comes from a
specific distribution, in this case, to check if the
data were normally distributed. The homogene-
ity of the data was tested using Levene's test
method. This test is used to assess the equal-
ity of variances for a variable calculated for two
or more groups. It's a crucial step in ensuring
that the data meet the assumptions necessary
for certain types of statistical tests. Both the nor-
mality and homogeneity tests were conducted
using a significance level of 5% (0,05). This is
a standard threshold in statistical testing, where
a result below this level indicates that the result
is statistically significant, while a result above it
suggests that it's not.

After completing these preliminary tests, the
study proceeded to hypothesis testing. The hy-
pothesis was tested using Multivariate Analysis
of Variance (MANOVA), following the formula
described by Hahs-Vaughn [15]. MANOVA is a
statistical test that is used to compare multivari-
ate population means, and it’s particularly useful
in studies where multiple dependent variables

are involved. This method was chosen to effec-
tively analyze the complex data set of this study,
which included multiple variables related to the
effectiveness of the Station Rotation model in
education. The MANOVA analysis process is
assisted using IBM SPSS v.25.

Results

This study evaluated the effectiveness of the
Station Rotation model, enhanced with digital
tools like Zoom, on improving students’ critical
thinking and literacy skills. Over a three-month
period, learners engaged in a structured online
environment, allowing for dynamic interaction
and participation. The following findings present
a comprehensive analysis of the impact of this
instructional model on critical thinking abilities,
literacy skills, and student self-efficacy. To gain
deeper insights into the influence of this learning
model, the subsequent table 3 provides a sum-
mary of data including mean, standard deviation,
and the number of students in each group. This
table aids in the clearer interpretation of research
outcomes, visualizing differences between
groups, and illustrating how significantly the Sta-
tion Rotation model, coupled with the use of digi-
tal tools, enhances student learning outcomes.

The study meticulously conducted a mul-
tivariate analysis on the collected data, post-
validation of key assumptions such as normality
and homogeneity. The assessment of normal

Table 3
Descriptive Statistics (N=203)

Dependent Variable Model Self Efficacy Mean Std. Deviation N
Critical Thinking Skill | Experiment Low 0.560 0.221 45
High 0.632 0.209 60
Total 0.601 0.216 105

Control Low 0.412 0.194 41

High 0.460 0.208 57

Total 0.439 0.203 98

Literacy Skill Experiment Low 0.610 0.244 45
High 0.640 0.248 60
Total 0.627 0.245 105

Control Low 0.464 0.242 41

High 0.572 0.240 57

Total 0.527 0.246 98
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distribution for students’ N-Gain scores in critical
thinking and reading comprehension literacy, in-
fluenced by the learning model was executed via
the Kolmogorov-Smirnov test. In this context, the
experimental group registered a normality score
of 0,147 in literacy. While the control group ex-
hibited a score of 0,200. Concurrently, in criti-
cal thinking, both groups demonstrated a score
of 0,200. Given that these figures surpass the
threshold value of 0,05, it was inferred that the
N-Gain scores reflecting students’ critical think-
ing and literacy aptitudes, as influenced by the
learning model, adhered to a normal distribution.
Furthermore, the outcomes of the homogeneity
tests underscored a consistent pattern across
the groups, with literacy skills showing a sig-
nificance level of 0.983 and critical thinking skills
presenting a level of 0,636, thereby confirming
homogeneity in the data set.

The normality and homogeneity of data
based on students’ self-efficacy levels, were
rigorously evaluated using N-Gain scores for
critical thinking and reading comprehension
literacy skills. The Kolmogorov-Smirnov test
revealed that for critical thinking, scores at low
and high self-efficacy levels were 0,089 and
0,200 respectively, while literacy skills consis-
tently showed a score of 0,200 across both self-
efficacy levels, indicating a normal distribution of
data. Additionally, the homogeneity tests yielded
values of 0,721 for critical thinking and 0,568 for
literacy skills, confirming the homogeneity of the
research data in relation to self-efficacy.

In this study, Multivariate Analysis of Vari-
ance (MANOVA) was employed to assess the
impact of the instructional model and self-effi-
cacy on two cognitive abilities: critical thinking
skills and reading comprehension literacy skills.

The results obtained indicate that the instruc-
tional model adopted exerts a highly significant
influence on both cognitive skills, with F values
of 29,040 for critical thinking skills with a sig-
nificance of 0,000 and 9,567 for reading com-
prehension literacy skills with a significance of
0,002. This denotes that the instructional model
being tested has a strong and significant effect
on enhancing both critical thinking and reading
comprehension literacy skills.

Furthermore, self-efficacy perceived by the
subjects also showed statistical significance
in influencing both cognitive variables, with F-
values of 4,099 for critical thinking skills with
a significance of 0,044 and F-values of 4,035
for reading comprehension literacy skills with a
significance of 0,046. This suggests that indi-
viduals’ beliefs in their capabilities to learn and
complete tasks related to critical thinking and
reading comprehension are positively associ-
ated with improvements in these skills.

However, when the interaction between
the instructional model and self-efficacy was
analyzed, the results did not show statistical
significance in affecting critical thinking skills
(F=0,158, p=0,691) nor reading comprehension
literacy skills (F=1,264, p=0,262). This indicates
that there is insufficient evidence to assert that
self-efficacy moderates the influence of the
instructional model on the cognitive skills mea-
sured in this study. The detail of each value of
the variables is as follows Table 4. For a detailed
examination of the study’s outcomes on partici-
pants’ abilities, refer to Fig. 3, which presents the
estimated marginal means for (a) critical think-
ing and (b) literacy skills. This figure illustrating
the comparative analysis of these essential edu-
cational metrics throughout our research period.

Table 4

Tests of Between-Subjects Effects (N=203)

Source Dependent Variable F Sig. Partial Eta Squared
Model Critical Thinking Skill 29.040 0.000 0.127
Reading Comprehension Literacy Skill 9.567 0.002 0.046
Self-Efficacy Critical Thinking Skill 4.099 0.044 0.020
Reading Comprehension Literacy Skill 4.035 0.046 0.020
Model * Self-Efficacy | Critical Thinking Skill 0.158 0.691 0.001
Reading Comprehension Literacy Skill 1.264 0.262 0.006
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Fig. 3. Estimated Marginal Means for (a) Critical Thinking and (b) Literacy Skills

the learning outcomes of critical thinking skills

Comparison of Critical Thinking and literacy skills of students who were taught
and Literacy Ability in the Station using the Station Rotation learning model com-

Rotation Learning Model

pared to those taught using the conventional

and Conventional Learning Model model. The results of the comparison of the
Based on the results of the analysis using values between the experimental and control
multivariate analysis, there were differences in  groups showed that the learning outcomes us-
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ing the Station Rotation model were higher than
those using the conventional model.

The Station Rotation learning model is a
unique learning model that can be implemented
flexibly, in both blended and fully online learning
environments [23; 47]. One of the characteristics
of this learning model is the combination of prob-
lem-solving activities carried out both in groups
and individually. This model also provides many
benefits. Previous research revealed that learning
using the Station Rotation learning model allows
students to learn knowledge in their own way,
according to their characteristics [19; 26]. These
results were based on activities that required stu-
dents to study in groups and individually.

In building and advancing students’ literacy
and critical thinking abilities, the Station Rotation
model can be considered a favorable model.
This statement can also be inferred from the re-
sults of research when the educational achieve-
ments that have been carried out have a higher
posttest average value than students who learn
using conventional models. The findings of this
investigation align with the study conducted by
Lithoxoidou [20] who suggests that technology-
based learning can affect students' critical think-
ing ability. Studies by Budhyani [4] and Topping
[46] also agree that the blended learning model
gives students greater participatory discus-
sion than the conventional model. By creating
student discussion activities, it can affect think-
ing ability, both in the realm of primary school
and even up to the college education level [41].
Similar research on the use of cooperative learn-
ing models on literacy ability from Christina [9]
also confirmed that students who use the Sta-
tion Rotation model get more information and
knowledge than students who learn only by the
conventional model.

Comparison of Critical Thinking

and Literacy Ability on Self-Efficacy Level

This study obtained the results of the multi-
variate analysis which stated that there were dif-
ferences in the results of critical thinking ability
and reading comprehension literacy ability be-
tween students with high and low efficacy levels.
Learning was carried out by all students who
possessed critical thinking and literacy ability
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both with high and low degrees of self-efficacy;
they all got the same portion in their learning.
Students worked in a group with various char-
acteristics (heterogeneous). Students who had
high self-efficacy helped and motivated students
with low self-efficacy [32; 50], so good interac-
tion between group members was constructed
in group work.

The benefit was added by a learning char-
acteristic that was carried out by mixing various
group and individual activities in one lesson. After
students practiced doing group activities by dis-
cussing with each other, they then tried to solve
the problems individually at different stations.
This kind of pattern fostered students’ confidence
in getting used to solving problems both in groups
and individually [34]. These results are per the re-
search conducted by Fitriyana [14] which shows
that it is easier for students to understand the ma-
terial using technology-minded learning so that
students' self-efficacy becomes better.

Self-efficacy not only gives an idea of the
ability they have but also provides an idea to deal
with and solve existing problems [3; 51]. Refer-
ring to this statement, it is implied that a person's
level of self-efficacy can determine his success
in solving the problems at hand. This success
arises because of the ability of the individual
based on the knowledge that he has previously
obtained. In an ongoing learning situation, the
self-efficacy variable greatly affects the learning
outcomes of each individual. The findings of this
investigation align with the research undertaken
by Rahdar [35] which confirms that students
possessing high self-efficacy will give an ef-
fort that exceeds other levels of self-efficacy in
solving problems. So, students with high levels
of self-efficacy have higher learning outcomes
than students with low levels of efficacy.

The results of this study are also relevant
to the research conducted by Syarifah [45]
which concludes that the self-efficacy variable
with one's critical thinking ability has a positive
influence. This is because self-efficacy has a
role in providing one's critical thinking ability.
Individuals who have self-efficacy tend to see
various problems as a challenge that needs to
be solved [3; 22]. A person's critical thinking abil-
ity will emerge if he has good literacy ability as
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well. This literacy ability is needed by someone
to explore various information as a provision to
construct a solution by thinking deeply. The re-
sults of this self-efficacy study with literacy abil-
ity are in line with research from Cho [8] which
shows that the activity of constructing a piece
of information obtained to solve the problem, if
it is not followed by good self-efficacy, then the
projected solution cannot be conveyed properly.

Interaction between Station Rotation

Learning Model and Self-Efficacy

in Critical Thinking and Literacy Ability

The study results showed that there was
no interaction between the learning model and
self-efficacy in critical thinking and literacy abil-
ity. The learning model referred to in this result
is the applied model or treatment given to stu-
dents. The self-efficacy variable is a component
that affects the ability of students to complete
their learning. All the variables involved have no
interaction with either the critical thinking or lit-
eracy ability variables. The results were as such
because the independent variables and modera-
tor variables did not have a direct relationship in
influencing critical thinking and literacy ability as
the dependent variables. When observed from
the learning that was done, both students with
high and low self-efficacy had an equal portion
in carrying out learning. This statement was evi-
denced by the pattern of group distribution that
was selected randomly or heterogeneously. In
one group, there were not only students with a
certain level of self-efficacy, but both levels of
self-efficacy mixed together.

Focusing on learning in groups with het-
erogeneous members makes students more
participative with each other to solve the prob-

lems given [1]. With this group division, students
who have high self-efficacy indirectly help and
encourage students who have low self-efficacy,
facilitating seamless learning engagement.
Group learning is expected to be able to encour-
age students to foster student engagement with
peers, aligning the outcomes of this research
with the learning theory proposed by Vygotsky,
which states that group learning is directed as
a cognitive apprenticeship to gain knowledge
through interaction with more expert and more
experienced colleagues [42].

Conclusion

This study revealed that there were differ-
ences in the results of students’ critical thinking
(sig=0,000) and literacy ability (sig=0,000) in
the experimental and control groups. The next
results that there were differences in the results
of critical thinking ability (sig=0,046) and literacy
ability (sig=0,046) in students who had low and
high levels of self-efficacy because they were in
group learning. Another finding was that there
was no interaction between learning models with
different levels of self-efficacy in critical thinking
(sig=0,659) and literacy (sig=0,262) ability. The
results of this study have implications espe-
cially for educators so as not to worry about the
limitations of the learning model. Students can
help each other according to each individual’s
learning style. The limitation of this study is that
learning in both research groups utilizes tech-
nology (online) and uses only grade 5 primary
school samples. Thus, the suggestion for fur-
ther research is to combine the station rotation
model with other learning media to design more
effective online and offline learning with different
sample variants.

Appendix 1

Self-Efficacy Instrument, English Version

Instructions

This observation sheet is used to understand the user’s confidence in their ability to use informa-
tion technology. Read each question carefully. Place a check mark (V) on the value that you feel
most accurately reflects your feelings. The choice of values are as follows:

1 = Strongly Disagree
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2 = Disagree
3 = Agree
4 = Strongly Agree
i Score
No Question
1/12|3|4
1 |1 can overcome many difficulties when using a computer
2 |Ifind it very easy to use a computer
3 |l am very unsure about my ability to use a computer
4 | I feel difficulties in using computer applications
5 |l am very interested in learning new applications on the computer
6 || enjoy using a computer
7 |1 do not encounter problems when running Windows applications on the computer
8 | Using a computer makes me happy to do tasks
9 [l am very confident in my ability to use a computer
10 | Learning to use a computer makes me think critically
11 | I have difficulties using the computer applications | want
12 | Sometimes | feel very confused using a computer
13 || prefer to learn without using a computer
14 | For me, all the computer applications | have used are very difficult
15 | Sometimes | lack confidence using a computer near my friends
16 | When using a computer, | am afraid that a virus might attack my computer
17 | It seems | have difficulties when trying to use a computer
18 | Using a computer is very difficult for me
19 | Using a computer is an activity | rarely enjoy
20 | A computer is a great tool for learning
21 |l am very happy to complete tasks using a computer
22 || feel incapable of using a computer
23 || consider myself an expert in using a computer
24 |1 am anxious that | might press the wrong button and damage the computer when using it
25 | I am confident | can use the menus and icons on the computer well
26 || feel that learning ends too quickly when using a computer
27 |1 am very confident | can complete tasks easily using a computer
28 || prefer to ask others for help to complete tasks using a computer
29 | The menus and icons in the computer confuse me
30 || cannot use a computer without the help of others
Total Score
Appendix 2

Reading Comprehension Literacy Skills Instrument, English Version

Instructions
Before you answer, make sure you understand what is being asked. Take your time to read text
and each question and each possible answer. For each question, there is only one correct or most
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appropriate answer. Even if more than one answer seems correct, choose the one that best answers

the question.

Indicators

Questions

Answer
Key

Literal

The character who feels back pain and aches is...
Sinta
Heru
Judy
Juna

B

Literal

The correct position of the elbow angle when sitting is to form an angle...

90 degrees
40 degrees
130 degrees
150 degrees

Literal

The part of the body that functions to maintain body stability is...

. Foot

. Hand

. Backbone
. Neck

Literal

The parts of Mr Heru’s body that don’t feel pain are...

. Back
. Shoulder
. Foot
. Neck

Reorganization

. The following are the consequences of improper sitting, namely...
. Back pain

. The body becomes weak

. Body feels light

. Eyes become tired

Reorganization

a
b
c
d
2
a
b
c
d
3
a
b
c
d
4.
a
b
c
d
5
a
b
c
d
6
A
C

E.
F

1.
. Pay attention to the following things!

. The head position should be parallel to the body

B.

D

Elbows form an 80 degree angle

. Shoulders relaxed
. Knees should be at hip level

Back straight without support
Knees should be perpendicular

which is the correct way to sit, namely...

A,

B,C
A F,D
E,D,B

.A,C,D

Reorganization

. The following are activities to do while sitting, namely...
. Playing soccer

. Working using a laptop

. Mountain climbing

Hoe

Reorganization

olaoopNlaoow

. Which of the following options describes an ergonomic sitting posture,

based on the text?

a.
b.

Head tilted forward, shoulders tense, and arms away from the body.
Keep your head straight with your body, shoulders relaxed, arms at

your sides, and elbows forming a 90 to 120 degree angle.
c. Sit without leaning your back, with your thighs not parallel to the chair, and
your knees higher than your hips.
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d. The back and shoulders are arched forward, with the head turned to the
side when working

Inferential Understand-
ing

9. The activity that caused Mr Heru to feel back pain was...
a. Very hard work

b. Often spends his working time sitting

c. Likes drinking water

d. Exercise often

Inferential Understand-
ing

10. The following are the wrong activities when sitting, namely...
a. Use an ergonomic chair

b. Twisting your back when picking up items

c. Sit with your knees at hip level

d. Stretch your body when you are tired

Inferential Understand-
ing

11. In paragraph 7, what is meant by the word « This « is...
a. Ergonomic chair selection

b. Rotate the body in one unit

c. Drink water

d. Small walk

Inferential Understand-
ing

12. What are the consequences of not drinking enough water in terms of
back pain and soreness based on the story?

a. Water helps maintain electrolyte balance which reduces the risk of back
pain.

b. Lack of hydration can cause muscles and bones to become dry,
increasing the risk of pain.

¢. Water helps in reducing body weight which indirectly reduces the burden
on the spine.

d. Drinking enough water can reduce mental fatigue which is often
associated with back pain

Evaluation Understand-
ing

13. The correct sitting position can be useful for maintaining the health of
our spine. Here are other activities that we can do to ease the work of the
spine, namely...

a. Take a small walk after sitting for a long time

b. Drink at least 3 glasses of water per day

c. Drinking fizzy drinks

d. Use a hard backrest

Evaluation Understand-
ing

14. According to the story, why does improper sitting posture cause pain
and soreness?

a. Because it causes too much movement while working.

b. Because it causes the muscles to work harder and puts pressure
on the spine.

c. Because it causes mental fatigue which affects physical condition.

d. Because it causes blood circulation to become less smooth

Evaluation Understand-
ing

15. What important steps should a person take to avoid pain and soreness
besides improving their sitting posture?

a. Avoid drinking water while working to reduce the need to move.

b. Sit all day without moving to maintain posture.

c. Do regular exercise and maintain body hydration by drinking enough
water.

d. Use a pillow as back support when sitting

Evaluation Understand-
ing

16. Why is it important to choose the right table and chair model for work?
a. To add to the aesthetics and beauty of the work space.

b. In order to accommodate more work equipment.

c. To ensure comfort and support an ergonomic sitting posture.

d. To make it easier to clean and maintain office furniture
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Appreciation

17. Based on the reading «Correct and Healthy Sitting Posture», if you
don’t drink water as recommended then the possibility of what will happen
is...

a. Excessive thirst

b. Tired

c. Bones and muscles become dry

d. Back pain

C

Appreciation

18. Things that must be done so that bones and muscles function optimally
are...

a. Drink 6 glasses of water per day

b. Exercise every day

c. Do muscle stretches

d. Rotate the body in one unit

Appreciation

19. Based on the reading «Correct and Healthy Sitting Posture», the
most appropriate activity for workers who often work in front of a laptop is...
a. Adjust the correct sitting position

b. Drink more

c. Small walk

d. Stand

Appreciation

20. What is the main message the author wants to convey through this
story?

a. The importance of regular exercise in daily life.

b. Dangers of work involving heavy physical activity.

c¢. The need to drink enough water for healthy bones and muscles.

d. The importance of practicing an ergonomic sitting posture to

prevent back pain and aches

Appendix 3

Critical Thinking Skills Instrument, English Version

Instructions
Before you answer, make sure you understand what is being asked. Read the question carefully
and make sure you understand what is required. Then answer clearly!

Indicators

Questions

Answer Key

Basic Clarifica-
tion

In your opinion, is it possible for us

to feel back pain and soreness when
receiving lessons in class? Explain your
opinion!

Maybe.

Because of our daily activities, we always sit for a
long time in class.

But if there is a group activity it may not hurt at all

Bases for a Based on the reading «Correct and Maybe.

Decision Healthy Sitting Posture», is it possible Because our activities every day are always sitting
that we can feel back pain and soreness | for a long time. so our muscles work harder
when receiving lessons in class?

Inference Name 3 ways we can do so that we Exercise every day.
don’t feel back and muscle pain! Don't sit for long periods of time

Drink at least 6 glasses of water per day

Do muscle stretches

Adopt an ergonomic sitting posture
Advance What can someone do if they have back | Immediately stand up for a small walk
Clarification pain? Explain your opinion! Stretch
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Change the chair you are using to an ergonomic

chair

Go to the doctor
Auxiliary With today’s technology, there are many | With current technological advances, humans
(additional) activities that can be done just sitting. so | must continue to exercise and be active. A person
Abilities it is very easy to do the job. However, may do work sitting, but not for long periods of

this makes someone lazy to move. so time. Then it must be balanced by drinking 6
that many people’s bodies feel sick and | glasses of water per day
sore. What do you think about this?

Critical Thinking Skill Assessment Rubric

Criteria Score
Complete, correct answers, accompanied by examples and explanations of logical answers 4
The answer is correct and there is an explanation of the answer 3
Correct answer without explanation of the answer 2
Wrong answer and no reason, right answer and no reason 1
The answer is none 0
Appendix 4

Reading Text That has been Measured Using the SMOG Calculation, English Version

Correct and Healthy Sitting Posture

Sinta was surprised by Mr. Heru, who often experienced back pain and aches, even though Mr. (1)
Heru never engaged in heavy labor. He usually worked while sitting down.
In the afternoon, Mr. Heru fell ill once more. 2)

“Mrs. Sinta, my back frequently aches and hurts. When | sit in a chair, | feel uncomfortable. It's
not just my back, but also my shoulders and neck that often ache. Maybe my sitting posture isn’t
correct, huh?» said Mr. Heru. This kind of pain is also common among many office staff.

Sitting improperly can lead your muscles to overexert themselves. Take, for example, the act of (3)
sitting. Working on a laptop with poor posture, or making calls by holding the cell phone between
the ear and shoulder, can lead to discomfort. This is what likely caused the pain in Mr. Heru’s case.

The spine is a crucial part of the body that functions to maintain stability. Given that most of our (4)
activities involve sitting, it becomes essential to understand the correct sitting posture to protect our

spine.

The correct sitting posture is one that is ergonomic. When sitting, your head should be aligned (5)
straight with your body. Your shoulders ought to be relaxed, with arms resting at your sides. Keep

your elbows close to your body, bent at an angle between 90 to 120 degrees. Your back should be
well-supported in an upright position. Ensure that your thighs and pelvis are perpendicular to the

chair. Finally, your knees should be level with your hips.

Even with good sitting posture, it's important not to sit for extended periods. We should make an (6)
effort to be active, taking frequent short walks. Engaging in exercise can also help in strengthening
muscles and preventing them from becoming weak or stiff.

When reaching for something behind us, avoid twisting the back. Instead, rotate the entire body in (7)
one smooth motion. Additionally, the water in our body helps protect our bones, so it’s vital to stay
hydrated. Drinking at least six glasses of water per day can prevent our muscles and bones from

drying out, allowing them to remain fully functional. Another key factor is selecting the right model

of table and chairs. By adhering to these guidelines, we can avoid pain and soreness even when

sitting for prolonged periods.
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Calculating the readability level of text based on the SMOG formula (In Indonesian Version)

Number of Sentences: 34 Sentences

which has 3 syllables: 6 words (Standard score for class 5 = 3-6 words)
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