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Abstract

Despite the widespread assumption that collaboration promotes higher-order thinking

in elementary social studies, classroom evidence suggests its cognitive contribution

is inconsistent. This study examines the structural roles of social studies conceptual
understanding in predicting collaboration skills and learning outcomes among Grade V
students. Using a quantitative explanatory design, data were collected from 200 students
through questionnaires and essay-based assessments and analyzed using Partial Least
Squares Structural Equation Modeling (PLS-SEM). The findings show that conceptual
understanding is not a homogeneous construct. Content Knowledge, Conceptual Integration,
and Conceptual Application emerge as the strongest predictors of both collaboration skills
and learning outcomes. In contrast, Collaboration Skill does not directly influence learning
outcomes, while Social Case Analysis remains structurally peripheral. These results suggest
that collaboration functions as a supportive pedagogical context rather than a direct
cognitive mechanism, highlighting the central role of conceptual coherence in elementary
social studies learning.

Keywords: Collaboration skills; Conceptual understanding; Elementary education; Social
studies learning; Structural equation modeling

Social studies education at the Within this pedagogical framework,
elementary level is fundamentally oriented conceptual understanding and collaboration
toward developing students’ understanding skills are frequently positioned as core
of social realities, reasoning abilities, and competencies that are assumed to reinforce
meaningful social interaction. one another and contribute directly to
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learning outcomes (Aldig & Arseven,

2017; Harren et al., 2021). Consequently,
contemporary curricula and instructional
practices emphasize group work, discussion-
based learning, and case-oriented activities as
central strategies for promoting meaningful
learning in social studies classrooms.

However, empirical evidence from
elementary education contexts indicates that
the relationship between collaboration and
cognitive learning outcomes is neither linear
nor consistent. A growing body of classroom-
based research suggests that collaborative
activities at the elementary level often remain
procedural, emphasizing task distribution,
compliance with instructions, and surface-
level interaction rather than sustained
conceptual dialogue, argumentation, or
knowledge integration (Mayasari et al., 2024;
Putra et al., 2022; Vidergor, 2021). Under
these conditions, social participation does
not necessarily translate into deep or durable
conceptual engagement, particularly among
learners who are still developing higher-order
cognitive capacities.

At the same time, studies on
elementary social studies learning
consistently report persistent challenges
related to students’ conceptual depth and
higher-order thinking, even in instructional
environments that actively promote
collaboration. These recurring patterns raise
a fundamental theoretical question regarding
the primary drivers of learning in elementary
social studies classrooms (Schindler &
Bakker, 2020; Wibowo et al., 2024). If
collaboration does not reliably function as a
cognitive mechanism that enhances learning
outcomes, it becomes necessary to reconsider
which dimensions of students’ conceptual
understanding serve as the principal
foundations of learning at this developmental
stage.

Conceptual understanding in social
studies is inherently multidimensional.

It encompasses not only mastery of core
disciplinary concepts, but also the capacity
to integrate concepts across topics, apply
conceptual knowledge to problem situations,
and analyze simple social cases encountered
in everyday contexts (Glassman et al.,

2023; Koh et al., 2015). Nevertheless,

much of the existing literature continues to
treat conceptual understanding as a unitary
construct or implicitly assumes that its
constituent dimensions contribute equally

to collaboration and learning outcomes.
Such assumptions risk oversimplifying the
cognitive architecture of elementary learners
and obscuring the differentiated roles that
specific conceptual dimensions may play
within the learning process (Chusni et al.,
2022).

Addressing this theoretical ambiguity
requires an analytical approach capable
of examining the internal structure of
conceptual understanding alongside its
relationships with collaboration skills and
learning outcomes. In this respect, Structural
Equation Modeling (SEM) is relevant not
merely as a statistical technique, but as a tool
for conceptual evaluation and theoretical
refinement. Prior research has demonstrated
that SEM can be used to examine the
structural coherence of learning constructs,
distinguish between central and peripheral
dimensions, and interpret non-significant
relationships as theoretically informative
rather than as indicators of model failure
(Hendrawan et al. 2025°). Within this
perspective, SEM provides a rigorous
means of testing normative assumptions that
are often taken for granted in educational
discourse.

Guided by this analytical orientation,
the present study does not assume that
collaboration automatically functions as
a strong cognitive mediator in elementary
social studies learning. Instead, collaboration
is treated as an empirical construct whose
structural role must be examined in relation
to differentiated dimensions of conceptual
understanding and learning outcomes. By
applying SEM, this study moves beyond
surface-level associations to investigate
how specific conceptual dimensions operate
structurally within the learning system of
Grade V students.

Moreover, this approach enables a
parsimonious refinement of social studies
conceptual understanding based on empirical
evidence. By comparing the relative strength
and significance of structural paths among
conceptual dimensions, collaboration skills,
and learning outcomes, the study seeks
to identify which dimensions function as
foundational cognitive drivers and which
remain developmentally emergent or
structurally peripheral. Such refinement is
particularly critical in elementary education,
where theoretical models and instructional
designs must be aligned with students’
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developmental readiness rather than with
generalized assumptions about twenty-first-
century skills.

Accordingly, the purpose of this
study is to examine the structural roles of
social studies conceptual understanding
dimensions in predicting collaboration skills
and learning outcomes among Grade V
elementary students. By integrating empirical
patterns observed in elementary classrooms
with a theory-driven SEM framework, this
study aims to contribute to a more realistic
and developmentally sensitive understanding
of how social studies learning operates at
the elementary level, while also providing
a conceptual basis for future research and
instructional design (Hendrawan et al. 2025%).

Methods

This study adopted a quantitative
explanatory design to investigate how
different dimensions of social studies
conceptual understanding structurally
relate to students’ collaboration skills and
learning outcomes in elementary classrooms.
Rather than treating statistical modeling
as a purely technical procedure, this study
positions Partial Least Squares Structural
Equation Modeling (PLS-SEM) as an
analytical framework for examining the
internal structure and relative importance of
conceptual dimensions within a theoretically
specified learning system. In this context,
PLS-SEM is particularly appropriate because
the study does not assume a fully established
theoretical model, but instead seeks to
evaluate and refine the structural roles of
multiple interrelated constructs based on
empirical data (Marliana et al., 2023).

The selection of PLS-SEM is
therefore grounded not only in its technical
advantages, such as its ability to handle
complex models with multiple latent
constructs and its tolerance for non-normal
data distributions, but more importantly in
its capacity to support predictive-oriented
analysis and theory development in
educational research contexts. In elementary
social studies learning, where conceptual
understanding is inherently multidimensional
and developmentally uneven, PLS-SEM
provides a suitable approach for identifying
which dimensions function as core predictors
and which remain structurally peripheral
(Hidayat et al., 2024). This makes the

method particularly useful for researchers
and practitioners seeking to move beyond
generalized assumptions about learning
processes toward more empirically grounded
and developmentally sensitive models.

Data analysis was conducted
using SmartPLS version 4, which enables
the estimation of both measurement and
structural models within a unified analytical
framework. The software facilitates non-
parametric bootstrapping procedures to
assess the stability and statistical significance
of path estimates, allowing for a robust
evaluation of the relationships among
conceptual dimensions, collaboration
skills, and learning outcomes. Through this
procedure, the analysis does not merely test
hypothesized relationships but also examines
the relative strength and coherence of each
construct within the overall model, thereby
contributing to the refinement of conceptual
understanding in elementary social studies
learning.

The study was guided by two
research questions that reflect both predictive
and conceptual objectives. The first research
question examines which dimensions of
social studies conceptual understanding most
strongly predict students’ collaboration skills
and learning outcomes. This is addressed
through the analysis of direct structural paths,
with emphasis on the magnitude, direction,
and statistical significance of the estimated
coefficients. The second research question
focuses on how social studies conceptual
understanding can be theoretically refined
into a more parsimonious structure based
on the dominant dimensions identified.

This is addressed through an integrative
interpretation of structural path significance,
coefficients of determination (R-square), and
the systematic evaluation of both significant
and non-significant relationships. In this
way, the methodological approach extends
beyond model testing to support data-driven
conceptual refinement, contributing to a
more precise and developmentally grounded
understanding of learning in elementary
social studies contexts.

Instruments and Operationalization of
Constructs

Data were collected using structured
instruments designed to measure all latent
constructs specified in the PLS-SEM
model, with each construct operationalized
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in direct alignment with the indicators
presented in Table 1. Social studies
conceptual understanding was specified

as a multidimensional reflective construct
comprising four interrelated dimensions,
each corresponding to a distinct level of
students’ cognitive engagement as measured
through multiple Likert-scale items.

Social Studies Content Knowledge
was operationalized through indicators
capturing students’ mastery of core
social studies concepts, including facts,
principles, and basic ideas related to social
life, citizenship, and community contexts.
Conceptual Integration was measured
through items assessing students’ ability to
connect and integrate social studies concepts
across different topics and real-life social
situations. Conceptual Application was
defined based on students’ ability to apply
social studies concepts to problem-solving
and decision-making situations. Social Case
Analysis was measured through indicators
reflecting students’ ability to analyze simple
social issues, identify problems, consider
multiple perspectives, and propose basic
solutions in everyday contexts.

Collaboration Skill was
operationalized as a reflective construct
consisting of four dimensions aligned with
observable classroom behaviors. Interaction

and Communication captured students’
ability to communicate ideas, listen to peers,
and engage effectively during learning
activities. Interpersonal Participation
reflected students’ ability to cooperate,
respect others’ opinions, and contribute to
group tasks. Engagement measured students’
active participation and responsibility in
collaborative learning processes. Social
Initiative represented students’ initiative

in supporting peers, encouraging group
cohesion, and contributing to shared
understanding during collaboration.

All collaboration-related constructs
were measured using Likert-scale items
ranging from 1 to 5, consistent with the
scale specifications presented in Table 1.
Learning outcomes were operationalized as
students’ achievement in social studies and
were assessed through structured essay-based
tasks. These assessments were designed to
measure students’ conceptual understanding,
reasoning processes, and ability to articulate
arguments based on social studies concepts,
in accordance with the Grade V curriculum.

Detailed information regarding
construct definitions, indicators, item
distribution, and measurement scales is
provided in Table 1, ensuring transparency
and consistency between the theoretical
constructs and their empirical measurement.
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Table 1.
Definition of Construct Variable Testing
Number  Scale
Variable Indicator Code of Items Type Description
Social
Studies Social
Conceptual ~ Studies Students’ mastery of core social studies concepts,
Understand ~ Content X1 1- Likert 1- facts, and principles related to social life,
ing Knowledge X1 8 8 5 citizenship, and community contexts.
Students’ ability to connect and integrate social
Conceptual X2 1- Likert 1- studies concepts across topics, themes, and real-life
Integration X2 8 8 5 social situations.
Students’ ability to apply social studies concepts to
Conceptual X3 1- Likert 1- problem-solving and decision-making in contextual
Application X3 8 8 5 and everyday situations.
Students’ ability to analyze simple social issues and
Social Case X4 1- Likert 1- cases by identifying problems, considering
Analysis X4 8 8 5 perspectives, and proposing basic solutions.
Interaction
and Students’ ability to communicate ideas, listen to
Collaborati Communicat CTRI- Likert 1- peers, and interact effectively during group learning
on Skill ion CTRS 5 5 activities.
Interpersona
1 IK1- Likert 1- Students’ ability to cooperate, respect others’
Cooperation  IK5 5 5 opinions, and contribute fairly to group tasks.
Participatory PKI1-— Likert 1- Students’ active participation and responsibility in
Engagement PKS5 5 5 collaborative learning processes.
Students’ initiative to support peers, encourage
Social SI1- Likert 1- group cohesion, and build shared understanding
Initiative SIS 5 5 during collaboration.
Social Students’ learning outcomes in social studies
Studies Essay- measured through structured essay questions
Essay-Based based assessing conceptual understanding, reasoning, and
Learning Learning BK1- assessme  the ability to articulate arguments based on social
Result Outcome BKI10 10 nt studies concepts.

Data Analysis Procedure

Data analysis was conducted using
Partial Least Squares Structural Equation
Modeling (PLS-SEM) with SmartPLS
version 4, following a systematic two-stage
procedure consisting of measurement model
evaluation and structural model evaluation
(Lopez-Costa et al., 2025; Visnovska
et al., 2025). This staged approach was
adopted to ensure that the adequacy of the
measurement model was established before
the interpretation of structural relationships,
thereby strengthening the validity and
interpretability of the model.

In the first stage, the measurement
model was evaluated to assess the reliability
and validity of all constructs. Indicator
reliability was examined through outer
loadings to determine the extent to which
each indicator contributed meaningfully to
its respective construct. Internal consistency

reliability was assessed using Composite
Reliability and Cronbach’s Alpha to ensure
the coherence of indicators within each
construct. Convergent validity was evaluated
using the Average Variance Extracted (AVE),
reflecting the degree to which a construct
explains the variance of its indicators.
Discriminant validity was assessed using

the Fornell-Larcker criterion to confirm

that each construct was empirically

distinct from other constructs in the model.
These evaluation criteria were applied in
combination to provide a robust assessment
of construct quality, particularly given the
multidimensional and developmentally
sensitive nature of the constructs examined in
this study.

Following the establishment of
measurement adequacy, the second stage
focused on the evaluation of the structural
model. Structural relationships were
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estimated using the PLS algorithm, and their
statistical significance was assessed through
non-parametric bootstrapping with 5000
resamples. This procedure was employed

to obtain stable standard errors and robust
significance estimates without relying on
distributional assumptions.

The evaluation of the structural model
focused on the magnitude and direction of
path coefficients, as well as their statistical
significance based on bootstrapping results.
In addition, the explanatory power of the
model was assessed using R-square and
adjusted R-square values for all endogenous
constructs, indicating the proportion of
variance in collaboration skills and learning
outcomes explained by the model.

Importantly, the analysis was
not limited to confirming hypothesized
relationships. The interpretation of results
systematically considered patterns of both
significant and non-significant relationships
to identify structurally dominant and
peripheral dimensions within the model.
Through this approach, PLS-SEM is
positioned not only as a predictive analytical
technique but also as a means of theory
refinement, enabling the development of a
more parsimonious and empirically grounded

Figure 1.
Construct Collaboration

Conceptual
Integration

Conceptual
Application

Sacial Case
Analysis

As illustrated in the structural model
(Figure 1), the four dimensions of social
studies conceptual understanding exhibit
clearly differentiated predictive roles. With

conceptual structure of social studies learning
in elementary education contexts.

Result

RQ1 Which dimensions of social studies
conceptual understanding most strongly
predict students’ collaboration skills and
learning outcomes in elementary social
studies learning?

To address RQ1, this study examined
the relative predictive strength of each
dimension of social studies conceptual
understanding in explaining students’
collaboration skills and learning outcomes
within elementary social studies learning.
Rather than assuming that all conceptual
dimensions contribute equally, the analysis
was designed to identify which dimensions
function as dominant predictors, either
directly or indirectly, within the proposed
structural model. This approach allows
for a differentiated understanding of
how conceptual knowledge operates in
elementary classrooms, distinguishing
between dimensions that primarily support
collaborative engagement and those that
directly contribute to individual learning
performance.

respect to collaboration skills, Social Studies
Content Knowledge, Conceptual Integration,
and Conceptual Application demonstrate
significant positive effects, indicating that
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students’ mastery of core content, their
ability to connect concepts across topics,
and their capacity to apply concepts to
problem situations constitute important
foundations for collaborative engagement.
Among these dimensions, Social Studies
Content Knowledge emerges as the strongest
predictor of collaboration skills, suggesting
that shared conceptual grounding is essential
for effective interaction in group learning
contexts. In contrast, Social Case Analysis
does not significantly predict collaboration
skills, indicating that analytical engagement
with social cases has not yet translated into
collaborative competence at the Grade V
level.

A comparable pattern is observed for
learning outcomes. Social Studies Content
Knowledge, Conceptual Integration, and
Conceptual Application exert direct and
significant effects on learning outcomes,
underscoring their central role in supporting
individual cognitive achievement in social
studies. Collaboration Skill does not
demonstrate a significant direct effect on
learning outcomes, and Social Case Analysis
again shows no significant contribution.
Taken together, these findings indicate

that learning outcomes in elementary
social studies are primarily driven by
direct conceptual processing rather than
by collaborative mediation, with Social
Studies Content Knowledge representing
the most dominant and consistent predictor
across both collaboration skills and learning
outcomes.

To ensure that these structural
relationships are interpreted on the
basis of adequately specified and
empirically sound constructs, the analysis
subsequently proceeded to an evaluation
of the measurement model. This step was
undertaken to examine the reliability and
validity of each latent construct prior to
drawing substantive conclusions from the
structural paths. The assessment focused
on indicator loadings, internal consistency
reliability, convergent validity, and
discriminant validity to verify that each
construct accurately represented its intended
theoretical dimension. The results of this
construct-level evaluation provide the
empirical foundation for interpreting the
structural findings and are summarized in the
interpretation of the outer model, presented
in Table 2.

Table 2.
Interpretation of the Outer Model
Indicator Loading AVE CR Cronbach’s Alpha
Learning Result 0,29 0,802 0,727
BK1 0,535
BK2 0,493
BK3 0,517
BK4 0,6
BKS5 0,453
BK6 0,537
BK7 0,476
BK8 0,589
BK9 0,545
BK10 0,615
Collaboration Skill 0,118 0,627 0,492
CTR1 0,409
CTR2 0,442
CTR3 0,444
CTR4 0,51
CTR5 0,344
IK1 0,456
IK2 0,295
IK3 0,151
IK4 0,272

IK5 0,268
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Table 2 (continued).
Interpretation of the Outer Model

Indicator Loading AVE CR Cronbach’s Alpha
PK1 0,181

PK2 0,107

PK3 -0,036

PK4 -0,368

PK5 0,004

SI1 0,418

SI12 0,392

SI3 0,31

Si4 0,412

SIS 0,434

Social Studies Content Knowledge 0,347 0,809 0,732
X1 1 0,661

X1 2 0,616

X1 3 0,528

X1 4 0,501

X1 5 0,609

X1 6 0,557

X1 7 0,628

X1 8 0,598

Conceptual Integration 0,385 0,831 0,772
X2 1 0,677

X2 2 0,387

X2 3 0,663

X2 4 0,633

X2 5 0,668

X2 6 0,606

X2 7 0,636

X2 8 0,642

Conceptual Application 0,353 0,81 0,753
X3 1 0,708

X3 2 0,461

X3 3 0,622

X3 4 0,417

X3 5 0,564

X3 6 0,656

X3 7 0,659

X3 8 0,605

Social Case

Analysis 0,155 0,011 -0,284
X4 1 -0,048

X4 2 -0,333

X4 3 0,067

X4 4 -0,567

X4 5 0,547

X4 6 0,609

X4 7 -0,253

X4 8 0,257
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The evaluation of the measurement
model reveals clear differences in construct
quality across the latent variables. Social
Studies Content Knowledge, Conceptual
Integration, and Conceptual Application
demonstrate acceptable levels of internal
consistency and convergent validity. Social
Studies Content Knowledge records an
Average Variance Extracted (AVE) of
0.347, a Composite Reliability of 0.809,
and a Cronbach’s Alpha of 0.732, with
indicator loadings ranging from 0.501
to 0.661, indicating stable measurement
of foundational conceptual mastery.
Conceptual Integration shows an AVE of
0.385, Composite Reliability of 0.831, and
Cronbach’s Alpha of 0.772, supported by
predominantly moderate to strong indicator
loadings between 0.606 and 0.677, despite
the presence of one lower-loading indicator
(0.387). Similarly, Conceptual Application
yields an AVE of 0.353, Composite
Reliability of 0.810, and Cronbach’s Alpha
of 0.753, with its strongest indicator loading
at 0.708 and the majority of indicators
exceeding 0.560. Taken together, these
results confirm that the three core conceptual
dimensions are measured with sufficient
reliability and consistency to support
subsequent structural interpretation.

In contrast, Collaboration Skill and
Social Case Analysis exhibit substantially
weaker measurement properties.
Collaboration Skill records a very low
AVE of 0.118, a Composite Reliability of
0.627, and a Cronbach’s Alpha of 0.492,
with indicator loadings largely below 0.450
and several indicators falling below 0.300,
including IK3 (0.151) and PK2 (0.107).

Social Case Analysis demonstrates the
weakest construct quality, with an AVE

of only 0.155, a Composite Reliability of
0.011, and a negative Cronbach’s Alpha
(—0.284), accompanied by multiple negative
or near-zero indicator loadings, such as
X4 4 (—0.567) and X4 2 (—0.333). These
numerical patterns indicate that higher-
order analytical engagement with social
cases has not yet coalesced into a coherent
latent construct among Grade V students.
Importantly, this weak measurement
performance aligns with the structural
results, in which Social Case Analysis does
not significantly predict either collaboration
skills or learning outcomes. This convergence
reinforces the conclusion that elementary
social studies learning is currently driven
by foundational and applied conceptual
dimensions rather than by advanced case-
based analytical reasoning.

Following the evaluation of indicator
reliability and convergent validity, the
analysis proceeded to an assessment of
discriminant validity to ensure that each
latent construct was empirically distinct
within the model. Discriminant validity
was examined using the Fornell-Larcker
criterion, which compares the square root
of the Average Variance Extracted for each
construct with its correlations with other
constructs. This step was essential for
confirming that the conceptual dimensions of
social studies understanding, collaboration
skills, and learning outcomes represent
related yet non-overlapping constructs,
thereby supporting the interpretability of the
structural relationships.

Table 3.
Discriminant Validity
Social Social Studies
Collabora Conceptual  Conceptual Learnin Case Content
Construct tion Skill  Application  Integration g Result Analysis Knowledge
Collaboration
Skill 0.344
Conceptual
Application 0.330 0.594
Conceptual
Integration 0.277 0.023 0.620
Learning Result 0.352 0.227 0.364 0.539
Social Case
Analysis -0.008 0.005 0.151 0.254 0.394
Social Studies
Content
Knowledge 0.482 -0.020 0.017 0.407 0.013 0.589
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After establishing adequate
discriminant validity, the explanatory power
of the structural model was evaluated using
the coefficient of determination (R-square)
for each endogenous construct. The R-square
values indicate the proportion of variance
in collaboration skills and learning results
explained by the conceptual dimensions

specified in the model. This evaluation
provides an empirical basis for assessing
the overall predictive capacity of the model
and for interpreting the relative contribution
of social studies conceptual understanding
to collaborative engagement and learning
outcomes in Grade V social studies learning.

Table 4.

R-Square
Construct R-Square R-Square Adjusted Interpretation
Collaboration Skill 0.419 0.407 Moderate
Learning Result 0.384 0.368 Moderate

The results of the discriminant
validity assessment based on the Fornell—-
Larcker criterion indicate that the constructs
in the model are empirically distinguishable.
As shown in the table, the square roots of
the Average Variance Extracted, represented
by the diagonal values, exceed the
corresponding inter-construct correlations
for each latent variable. Specifically,
Collaboration Skill shows a square root
of AVE of 0.344, which is higher than its
correlations with Conceptual Application
(0.330), Conceptual Integration (0.277),
Learning Result (0.352), and Social Case
Analysis (—0.008), although its correlation
with Learning Result is relatively close.
Conceptual Application (0.594), Conceptual
Integration (0.620), Learning Result (0.539),
Social Case Analysis (0.394), and Social
Studies Content Knowledge (0.589) each
demonstrate diagonal values that are clearly
greater than their respective correlations
with other constructs, confirming that
each construct captures a unique aspect of
students’ learning processes and conceptual
understanding in social studies.

The explanatory power of the
structural model, as indicated by the
R-square values, can be classified as
moderate for both endogenous constructs.
Collaboration Skill yields an R-square value
0f 0.419 and an adjusted R-square of 0.407,
indicating that approximately 41.9 percent of
the variance in students’ collaboration skills
is explained by the dimensions of social
studies conceptual understanding included in
the model. Similarly, Learning Result records
an R-square value of 0.384 with an adjusted

R-square of 0.368, suggesting that 38.4
percent of the variance in learning outcomes
is accounted for by the combined effects of
conceptual dimensions and collaboration
skill. These values demonstrate that the
model possesses adequate explanatory
capacity in the context of elementary social
studies learning, while also indicating

that a substantial proportion of variance
remains influenced by factors beyond the
current model, which is consistent with the
multifaceted nature of learning processes at
the Grade V level.

RQ 2 Based on the dominant
dimensions identified, how can social
studies conceptual understanding be
theoretically refined into a parsimonious
conceptual structure that optimally supports
collaboration skills and learning outcomes?

Building on the dominant conceptual
dimensions identified in the preceding
analyses, the second research question
extends the investigation by examining how
these dimensions are structurally related to
collaboration skills and learning outcomes
in elementary social studies learning.
Rather than conceptualizing social studies
understanding as a collection of independent
components, this stage of analysis adopts
a parsimonious structural perspective that
emphasizes the significance, direction,
and relative strength of the relationships
among the core constructs. Through the
examination of structural path coefficients,
this analysis clarifies how foundational
conceptual mastery supports collaborative
engagement, how integration and application
contribute to learning outcomes, and where
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structural relationships fail to materialize

as theoretically expected. In doing so, the
analysis positions structural path significance
as critical empirical evidence for refining a

coherent model of social studies conceptual
understanding that is grounded in both
cognitive development and classroom
realities.

Table 5.
Structural Path Significance

Original

Sample T-
Structural Path (D) Statistics  P-Values  Interpretation
Collaboration Skill — Learning Result -0.009 0.088 0.930 Not Significant
Conceptual Application — Collaboration Skill 0.334 4.243 0.000 Significant
Conceptual Application — Learning Result 0.230 3.053 0.002 Significant
Conceptual Integration — Collaboration Skill 0.269 2.493 0.013 Significant
Conceptual Integration — Learning Result 0.324 5.133 0.000 Significant
Social Case Analysis — Collaboration Skill -0.057 0.551 0.582 Not Significant
Social Case Analysis — Learning Result 0.199 0.943 0.346 Not Significant
Social Studies Content Knowledge — Collaboration Skill 0.485 5.879 0.000 Significant
Social Studies Content Knowledge — Learning Result 0.408 5.758 0.000 Significant

The structural path analysis provides
clear empirical grounds for refining social
studies conceptual understanding into a
parsimonious structural configuration.
Among the four conceptual dimensions,
Social Studies Content Knowledge emerges
as the most structurally central construct,
demonstrating the strongest and most
consistent effects on both collaboration
skills (B = 0.485, T =5.879, p <0.001)
and learning outcomes (B = 0.408, T =
5.758, p <0.001). These findings indicate
that mastery of foundational social
studies concepts functions as the primary
cognitive infrastructure supporting both
social interaction and individual academic
achievement. Conceptual Integration also
exerts significant effects on collaboration
skills (B =0.269, T=2.493, p=0.013) and
learning outcomes (p =0.324, T=5.133,p
< 0.001), suggesting that students’ ability to
connect concepts across topics contributes
meaningfully to both collaborative
engagement and cognitive performance.
Similarly, Conceptual Application
demonstrates significant predictive effects on
collaboration skills (B =0.334, T =4.243, p
< 0.001) and learning outcomes (3 = 0.230,
T =3.053, p = 0.002), reinforcing the role
of applied understanding as a functional
bridge between conceptual knowledge and
classroom practice. Collectively, these results
identify Social Studies Content Knowledge,

Conceptual Integration, and Conceptual
Application as the empirically dominant
dimensions that constitute the core of a
parsimonious conceptual structure.

In contrast, Social Case Analysis
does not exhibit statistically significant
effects on either collaboration skills (B =
—0.057, T=0.551, p = 0.582) or learning
outcomes (B =0.199, T = 0.943, p = 0.346),
indicating that analytical engagement with
social cases has not yet functioned as an
effective structural driver at the Grade V
level. Moreover, Collaboration Skill does not
significantly predict learning outcomes (3
=—-0.009, T=0.088, p = 0.930), providing
robust evidence that collaborative processes
do not operate as a direct cognitive mediator
in this context. From a conceptual refinement
perspective, these non-significant paths
are theoretically informative rather than
problematic. They suggest that advanced
analytical reasoning and collaborative
interaction remain developmentally or
instructionally underutilized and therefore
should not be positioned as core structural
components of conceptual understanding at
the elementary level. Accordingly, the results
support a parsimonious refinement in which
social studies conceptual understanding
is structurally anchored in foundational
knowledge, conceptual integration, and
applied understanding, while Social Case
Analysis and collaboration function as
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peripheral or emergent dimensions that
require stronger pedagogical mediation to

Figure 2.
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The bootstrapping-based structural
visualization in Figure X provides strong
numerical evidence for refining social
studies conceptual understanding into
a parsimonious structure. The figure
clearly shows that Social Studies Content
Knowledge constitutes the most structurally
dominant construct, with strong and stable
effects on both Collaboration Skill ( =
0.485, T =5.879) and Learning Result
(B=0.408, T =5.758). These values are
substantially higher than those of other
constructs, confirming that foundational
conceptual mastery functions as the primary
cognitive infrastructure in elementary social
studies learning. Conceptual Integration also
demonstrates consistent structural relevance,
predicting Collaboration Skill (B =0.269, T
= 2.493) and Learning Result (§ =0.324, T =
5.133), while Conceptual Application shows
significant effects on both Collaboration Skill
(B=0.334, T=4.243) and Learning Result
(B=0.230, T =3.053). The concentration of
statistically significant paths with T-statistics
exceeding the critical threshold of 1.96
visually and numerically confirms that these

three dimensions form the empirical core of
conceptual understanding in the proposed
model.

In contrast, the figure exposes
the structural marginality of both Social
Case Analysis and Collaboration Skill as
central mechanisms. Social Case Analysis
shows non-significant and unstable paths
to Collaboration Skill (3 =—-0.057, T =
0.551) and Learning Result (3 =0.199, T =
0.943), with T-values far below acceptable
significance levels. More critically, despite
receiving strong inputs from multiple
conceptual dimensions, Collaboration
Skill does not exert a meaningful effect on
Learning Result (B =—0.009, T = 0.088),
indicating the absence of a mediating
cognitive function. This numerical
asymmetry demonstrates that collaboration
operates as a supportive learning context
rather than a direct driver of individual
cognitive outcomes assessed through
essay-based measures. Taken together, the
convergence of low [ coefficients and non-
significant T-values in the lower segment
of the figure provides compelling empirical
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justification for a parsimonious refinement
of social studies conceptual understanding,
in which Content Knowledge, Conceptual
Integration, and Conceptual Application
constitute the structural core, while Social
Case Analysis and collaboration remain
peripheral and developmentally constrained
dimensions requiring stronger pedagogical
scaffolding.

Discussion

Main Findings

This study offers a data-driven
reconsideration of how social studies
conceptual understanding operates in
elementary classrooms, particularly in
relation to collaboration skills and learning
outcomes. Addressing RQ1, the findings
demonstrate that social studies conceptual
understanding does not function as a
uniform or monolithic construct. Instead,
its dimensions exhibit clearly differentiated
predictive roles. Empirically, the structural
model indicates that Social Studies Content
Knowledge, Conceptual Integration, and
Conceptual Application consistently emerge
as the most influential dimensions within
the learning system. Social Studies Content
Knowledge functions as the most structurally
central dimension, exerting strong and
stable effects on both Collaboration Skill
(B=0.485,T=5.879,p <0.001) and
learning outcomes (p = 0.408, T =5.758, p
< 0.001). Conceptual Integration (f = 0.269
to collaboration and § = 0.324 to learning
outcomes) and Conceptual Application (3
= 0.334 to collaboration and § = 0.230 to
learning outcomes) further reinforce the
centrality of coherent conceptual processing.
Taken together, these patterns indicate that, at
the Grade V level, students’ learning remains
predominantly driven by direct engagement
with conceptual content rather than by
indirect or socially mediated mechanisms.

At the same time, the findings reveal
a critical structural limitation that warrants
theoretical reflection. Although Collaboration
Skill is significantly predicted by multiple
conceptual dimensions, it does not exert a
significant effect on learning outcomes (3
=—0.009, T = 0.088). This result directly
challenges instructional discourses that
position collaboration as a primary cognitive
driver of learning outcomes in elementary
education. In the present study, learning

outcomes were assessed through essay-based
measures that require individual conceptual
articulation, reasoning, and integration.
Within this assessment context, collaborative
interaction appears to function primarily as

a supportive pedagogical condition rather
than as a direct mechanism for cognitive
consolidation. This interpretation is further
supported by the moderate explanatory
power of the model, with R-square values

0f 0.419 for Collaboration Skill and 0.384
for learning outcomes, indicating that while
conceptual understanding accounts for a
meaningful proportion of variance, learning
outcomes remain influenced by additional
cognitive, instructional, and contextual
factors beyond the current framework.

A particularly salient issue emerges
from the consistently weak performance
of Social Case Analysis. Structurally, this
dimension does not demonstrate significant
effects on either Collaboration Skill (B =
—0.057, T=0.551) or learning outcomes (3
=0.199, T =0.943). At the measurement
level, Social Case Analysis exhibits very
low convergent validity (AVE = 0.155) and
unstable reliability (Cronbach’s Alpha =
—0.284), with several indicators displaying
negative or near-zero loadings. Rather than
interpreting this pattern as a methodological
deficiency, the convergence of weak
measurement properties and non-significant
structural effects suggests a substantive
developmental and instructional constraint.
Analytical engagement with social cases
represents a form of higher-order reasoning
that may exceed the typical cognitive
readiness of Grade V students, particularly
in the absence of sustained scaffolding and
alignment between instructional practices and
assessment demands. From this perspective,
the limited role of Social Case Analysis
reflects not a failure of the model, but a
realistic depiction of the current boundaries
of conceptual engagement in elementary
social studies classrooms.

Addressing RQ2, the convergence
of structural path significance, explanatory
power, and measurement quality provides
a strong empirical basis for refining social
studies conceptual understanding into a
parsimonious conceptual structure. The
findings support a model in which conceptual
understanding is anchored primarily in
foundational knowledge, conceptual
integration, and applied understanding.
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These three dimensions form a coherent
cognitive pathway that directly supports
learning outcomes while simultaneously
shaping collaboration as a contextual
learning process. Importantly, the results
caution against an inflated conceptualization
of collaboration as a central cognitive
mediator. Although collaboration skills are
shaped by conceptual understanding, their
lack of a direct effect on learning outcomes
indicates that collaboration functions more
appropriately as an enabling condition than
as a cognitive engine within the current
instructional and assessment context
(Akihary et al., 2023; Olanipekun, 2024;
Schindler & Bakker, 2020).

This structural asymmetry carries
important theoretical implications. It
suggests that collaboration in elementary
social studies learning may serve primarily
as a social and pedagogical affordance that
facilitates engagement, participation, and
shared meaning-making, without necessarily
translating into measurable individual
cognitive gains, particularly when learning
outcomes are assessed through individual
essay-based tasks (Do et al., 2021; Schifer
et al., 2024). Such tasks privilege conceptual
coherence and individual reasoning, which
remain more strongly associated with direct
conceptual mastery than with interactive
processes. Accordingly, collaboration should
not be dismissed as pedagogically irrelevant,
but rather understood as developmentally
emergent and structurally peripheral,
requiring targeted instructional mediation
before it can assume a more central cognitive
role.

Several limitations should be
considered when interpreting these
findings. First, the measurement quality of
Collaboration Skill and Social Case Analysis
was weaker than ideal, as reflected in low
AVE values and modest internal consistency.
These limitations constrain the precision
of construct interpretation and highlight
the challenges of operationalizing complex
social and analytical competencies among
elementary learners. Second, the cross-
sectional design limits the ability to capture
developmental trajectories, leaving open the
possibility that collaboration and social case
analysis may become structurally influential
under different instructional conditions or at
later stages of cognitive development. Third,
the moderate explanatory power of the model

suggests that affective, motivational, and
instructional variables not included in the
present framework may play substantial roles
in shaping learning outcomes.

Taken together, these findings invite
critical reflection rather than definitive
closure. They challenge dominant narratives
that portray collaboration and case-based
learning as universally transformative and
instead foreground the enduring importance
of conceptual coherence and applied
understanding as the primary drivers of
learning in elementary social studies. By
embracing parsimony, acknowledging
empirical limitations, and situating the
results within developmental realities, this
study advances a more nuanced and realistic
framework for understanding how social
studies learning unfolds in elementary
classrooms. At the same time, it opens
avenues for future research to examine how
instructional design, assessment practices,
and scaffolding strategies might enable
collaboration and social case analysis to
evolve into more structurally influential
components of learning over time.

Limitation and Implications for Future
Research

This study deliberately
operates within several conceptual and
methodological boundaries that should be
interpreted critically, not as deficiencies,
but as indicators of meaningful directions
for further inquiry. One such boundary
concerns the relatively weak measurement
properties of Collaboration Skill and Social
Case Analysis, as reflected in low convergent
validity and limited internal consistency.
Rather than signaling mere instrument
inadequacy, these results suggest that both
constructs have not yet stabilized as coherent
cognitive and social structures among Grade
V students. In this sense, the limitation is
substantive and developmental in nature,
pointing to the emerging rather than fully
established status of collaborative and
analytical competencies at the elementary
level.

In addition, the cross-sectional
design constrains the model’s capacity
to capture the gradual development of
collaboration skills and social case reasoning,
which are theoretically expected to evolve
through sustained instructional exposure.
The structurally peripheral roles of these
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constructs should therefore be understood
as reflections of current classroom realities
rather than as refutations of their pedagogical
potential. Viewed from this perspective,
the findings invite a critical reconsideration
of the often implicit assumption that
collaboration and case-based learning
function uniformly across educational stages.
Furthermore, the reliance on
individual essay-based assessments
foregrounds conceptual coherence and
individual reasoning while limiting the
visibility of collective or process-oriented
learning outcomes. This methodological
choice narrows the interpretive lens
but simultaneously provides a valuable
comparative baseline for future
investigations. Subsequent research may
examine whether alternative instructional
designs, assessment formats, or longitudinal
interventions can reposition collaboration
and social case analysis from structurally
peripheral to cognitively influential
components of social studies learning. In
this way, the boundaries of the present study
serve not as constraints, but as empirical
reference points for advancing a more
developmentally sensitive and context-
responsive research agenda.

Conclussion

This study offers a structural and
conceptually grounded account of how social
studies learning operates at the elementary
level. The findings demonstrate that learning
outcomes and meaningful engagement are
primarily supported by students’ conceptual
mastery, particularly their understanding
of core content, their ability to integrate
concepts across topics, and their capacity to
apply concepts in problem contexts. These
dimensions form the cognitive foundation
of elementary social studies learning and
function more consistently than socially
oriented competencies. At the same time,
the results reveal that collaboration does
not automatically translate into improved
learning outcomes. While collaborative
engagement is shaped by students’
conceptual understanding, it functions
mainly as a supportive pedagogical context
rather than as a direct cognitive driver.
Similarly, analytical engagement with social
cases remains developmentally emergent

and has not yet stabilized as a central
component of learning at the elementary
level. These patterns suggest that socially
oriented learning activities require careful
instructional design and developmental
alignment to become cognitively
consequential. By examining the internal
structure of conceptual understanding, this
study highlights the importance of conceptual
coherence and parsimony in both theory and
practice. Rather than expanding learning
models to include all desirable competencies,
the findings underscore the value of
identifying core conceptual processes that
realistically reflect students’ developmental
readiness. Overall, this study contributes

a more nuanced and empirically grounded
framework for understanding elementary
social studies learning, offering a basis for
future research and instructional approaches
that are both theoretically sound and
developmentally appropriate.
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