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This study aimed to validate a multidimensional learning readiness instrument
within the context of Indonesia’s Free Nutritious Meal Program (MBG) using
Confirmatory Factor Analysis (CFA). The instrument measured five
dimensions: School Participation, Learning Concentration, Learning Energy,
Psychological Readiness, and Academic Readiness. Data were collected from
366 students and analyzed using the Robust Maximum Likelihood estimator in
R. One indicator (A3) was removed due to low factor loading, resulting in a
revised 19-indicator measurement model. The final CFA model demonstrated
acceptable goodness-of-fit indices (x2 = 294.356, df = 142, x%/df = 2.07, CFI =
0.944, TLI = 0.933, RMSEA = 0.054, SRMR = 0.042). Convergent validity,
discriminant validity, and composite rehability generally supported the
psychometric adequacy of the instrument. The findings suggest that the
proposed instrument may serve as a useful multidimensional measurement tool
for evaluating students’ learning readiness within school feeding contexts.
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1. INTRODUCTION

Learning readiness is widely recognized as an important factor influencing students’ academic engagement
and learning performance. Students with higher readiness levels tend to demonstrate better concentration,
stronger classroom participation, and greater preparedness in completing academic tasks [1], [2]. In educational
psychology, learning readiness is commonly viewed as a multidimensional construct involving cognitive,
behavioral, psychological, and physical dimensions that collectively support students’ participation in learning
activities [3], [4], [5].

Journal homepage: http://jurnal.uinsu.ac.id/index.php/zero/index


http://jurnal.uinsu.ac.id/index.php/zero/index
https://creativecommons.org/licenses/by-sa/4.0/
mailto:darwis@stainmajene.ac.id

524 0O E-ISSN : 2580-5754; P-ISSN : 2580-569X

In recent years, increasing attention has been directed toward the relationship between nutrition and educational
outcomes. Adequate nutritional intake 1s associated with students’ cognitive functioning, attention, emotional
stability, and physical endurance during classroom learning [6], [7], [8]. Consequently, school feeding programs
have been implemented in many countries to support both student health and educational participation [9], [10],
[11]. In Indonesia, the government introduced the Free Nutritious Meal Program (MBG) as a national school
feeding initiative implemented across educational settings in Indonesia [12].

Despite growing interest in school feeding programs, existing evaluation studies largely focus on single-
dimensional outcomes such as nutritional status, attendance, or academic achievement [13]. Limited studies have
developed multidimensional instruments specifically designed to assess students’ learning readiness within school
feeding contexts. In addition, several existing instruments have not been comprehensively evaluated using
psychometric validation procedures such as Confirmatory Factor Analysis (CFA), particularly in the context of
nutrition-based educational interventions [14].

Therefore, psychometric validation 1s necessary to ensure that multidimensional educational constructs are
measured accurately and consistently [15]. Confirmatory Factor Analysis (CFA) provides a covariance structure
modeling approach that enables researchers to evaluate construct validity, reliability, and the adequacy of latent
measurement structures in educational assessment research [16]. In this context, the present study focuses on
validating a multidimensional learning readiness instrument within Indonesia’s Free Nutritious Meal Program
MBG).

This study does not propose a new theoretical framework but contributes through the contextual adaptation
and psychometric validation of a multidimensional learning readiness instrument using CFA procedures. The
proposed instrument evaluates five dimensions of learning readiness: School Participation, Learning
Concentration, Learning Energy, Psychological Readiness, and Academic Readiness. The findings are expected
to provide a psychometrically supported measurement tool for educational evaluation and future school feeding
assessment research.

2. RESEARCH METHOD

This study employed a quantitative approach using an instrument development design to validate the
construct of students’ learning readiness in the context of Indonesia’s Free Nutritious Meal Program (MBG).
The primary objective was to evaluate the adequacy of the proposed measurement model and examine the
psychometric properties of the instrument using Confirmatory Factor Analysis (CFA). The study focused on
assessing construct validity, convergent validity, discriminant validity, and construct rehability of the
multidimensional learning readiness instrument [17], [18].

2.1 Research Design

The study was conducted through several systematic stages. First, the theoretical dimensions of learning
readiness were 1dentified through an extensive review of educational psychology, learning readiness theory, and
school feeding literature. Second, instrument items were generated based on the conceptual dimensions
identified from the literature. Third, expert judgment procedures were conducted to evaluate the content validity
and clarity of the instrument items. Fourth, a pilot test was administered to assess item readability and preliminary
reliability. Finally, field data were collected and analyzed using Confirmatory Factor Analysis (CFA) to evaluate
the construct validity and psychometric adequacy of the measurement model.

2.2 Population and Sample

The study population comprised students who had participated in the Free Nutritious Meal Program
(MBG). The final sample consisted of 366 students, which met the recommended requirements for factor
analysis and structural equation modeling. Previous methodological guidelines suggest that Confirmatory Factor
Analysis (CFA) generally requires adequate sample sizes to ensure stable parameter estimation. The sample size
of 366 was considered adequate because the final CFA model involved 19 observed indicators and approximately
53 free parameters, resulting in a sample-to-parameter ratio of about 6.9:1. In addition, the 19 observed variables
produced 190 distinct sample moments, exceeding the number of free parameters and supporting model
estimability. Thus, the sample size was sufficient for CFA estimation beyond the generic minimum sample rule
or an estimated ratio of 5-10 respondents per measurement item to ensure stable parameter estimation and
robust statistical analysis [19], [20].

Respondents were selected using proportional stratified sampling based on school representation and
students’ participation in the MBG program. Accessibility considerations were applied only during field
implementation to facilitate data collection across participating schools while maintaining proportional
representation among respondents. The present study focused primarily on psychometric validation of the overall
measurement structure and did not include multi-group measurement invariance testing across demographic
subgroups.
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2.3 Measurement Instrument

The initial instrument consisted of 20 items measured using a five-point Likert scale ranging from 1
(Strongly Disagree) to 5 (Strongly Agree). The instrument was developed based on theories of learning readiness
[21], educational psychology [3], and previous studies related to school feeding and educational evaluation [22].
The item development process aimed to capture the multidimensional nature of learning readiness,
encompassing cognitive, psychological, behavioral, and physical dimensions associated with students’
preparedness to engage in learning activities.

The instrument measured five latent constructs: participation, learning concentration, learning energy,
psychological readiness, and academic readiness. Each construct was initially represented by four indicators in
the proposed measurement model. The initial instrument consisted of 20 items. After CFA evaluation, one
indicator (A3) was removed due to low standardized loading, resulting in a final 19-indicator measurement model.
Several example items included: “I actively participate in classroom discussions” (participation), “I can maintain
focus during lessons” (learning concentration), “I feel physically energized during learning activities” (learning
energy), “I feel confident when participating in classroom activities” (psychological readiness), and “I am prepared
to complete academic assignments” (academic readiness).

Prior to the main data collection, the instrument underwent expert validation involving three experts in
educational evaluation and psychometrics, followed by pilot testing before the main survey administration.

A pilot test involving 30 students was also conducted before the main survey administration. The pilot study
aimed to evaluate item readability, response clarity, and preliminary reliability of the instrument [22], [23]. Minor
revisions to item wording were made following the pilot testing process to improve clarity and respondent
understanding.

2.4 Data Collection Procedures

Data were collected through direct questionnaire administration to Grade XI students participating in the
Free Nutritious Meal Program (MBG) in nine selected senior secondary schools in West Sulawesi. The
participating schools consisted of SMAN 1 Majene, SMAN 2 Majene, MAN 1 Majene, SMAN 2 Polewali,
SMAN 3 Polewali, MAN 1 Polman, MAN 1 Mamuju, SMAN 1 Mamuju, and SMAN 2 Mamuju.

Before data collection, the research team coordinated with school authorities to obtain permission and
determine the appropriate schedule for questionnaire administration. Students who met the inclusion criteria
were informed about the purpose of the study, the voluntary nature of participation, and the confidentiality of
their responses. The questionnaire was administered during school hours under the supervision of the research
team and school representatives to ensure that respondents understood the instructions and completed the
mstrument independently.

EFach participating school contributed a minimum of 50 respondents. Questionnaires with incomplete
responses or inconsistent answer patterns were excluded from the final dataset. After data screening, 366 valid
responses were retained and analyzed using Confirmatory Factor Analysis (CFA).

2.5 Data Analysis Methods

Data analysis was conducted using Confirmatory Factor Analysis (CFA) to evaluate the construct validity
and psychometric properties of the measurement model. The analysis proceeded through several stages: (1)
evaluation of the mitial measurement model, (2) assessment of model goodness-of-fit indices, (3) examination of
standardized factor loadings, (4) evaluation of convergent validity using Average Variance Extracted (AVE), (5)
assessment of construct reliability using Composite Reliability (CR), and (6) evaluation of discriminant validity
using the Fornell-Larcker criterion and the Heterotrait-Monotrait Ratio (HTMT).

The goodness-of-fit of the model was evaluated using several established SEM fit indices, including the
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approximation
(RMSEA), and Standardized Root Mean Square Residual (SRMR) [20]. The acceptable thresholds followed
established recommendations: CFI and TLI > 0.90, RMSEA < 0.08, and SRMR < 0.08.

Indicators were considered valid when standardized factor loadings exceeded 0.50. Convergent validity was
considered acceptable when AVE values exceeded 0.50, while construct reliability was considered satisfactory
when Composite Reliability (CR) values exceeded 0.70 [24]. Discriminant validity was considered adequate when
the square root of the AVE values exceeded mnter-construct correlations and HTMT values remained below the
recommended threshold of 0.90 [25].

Because all data were collected using self-report questionnaires at a single point in time, the possibility of
common method variance and social desirability bias cannot be fully excluded. However, anonymity and
voluntary participation procedures were implemented to minimize response bias during data collection. To assess
the potential influence of common method variance (CMV), Harman’s single-factor test was conducted using
exploratory factor analysis. The results indicated that the first unrotated factor accounted for less than 50% of the
total variance, suggesting that common method bias was not a substantial concern in the present study. This
finding provides preliminary evidence that the observed covariance structure was not predominantly explained
by a single common measurement source.
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2.5.1 Mathematical Specification of the CFA Model
The measurement model in this study was specified using Confirmatory Factor Analysis (CFA) within the
Structural Equation Modeling (SEM) framework. Let X denote the vector of observed indicators and € represent
the vector of latent constructs. The CFA measurement model can be expressed as:
X=AE+ 8 1)
where:
x = vector of observed variables,
Ay~ factor loading matrix,
& =vector of latent variables,
6 = vector of measurement errors.

In this study, the latent construct vector is defined as:

where:

11~ Participation,

1,= Learning Concentration,
13— Learning Energy,

14— Psychological Readiness,
15— Academic Readiness.

The covariance structure implied by the CFA model is formulated as:

Y(6) = Ay AL + 05 ®)
where:
Y'(8) = model-implied covariance matrix,
® = covariance matrix among latent variables,
®s = covariance matrix of measurement errors.

Parameter estimation was performed using the Robust Maximum Likelihood (MLR) estimator
implemented in the lavaan package in R. The MLR estimator was selected because it provides robust standard
errors and scaled test statistics that are less sensitive to violations of multivariate normality assumptions commonly
observed in ordinal Likert-scale data [26].

2.5.2 Assessment of Multivariate Normality and Estimator Selection

Prior to Confirmatory Factor Analysis (CFA), multivariate normality assumptions were evaluated using
skewness, kurtosis, and Mardia’s multivariate coefficient. Preliminary diagnostics indicated that several observed
variables demonstrated moderate deviations from univariate normality, particularly in kurtosis values commonly
associated with ordinal Likert-scale responses.

Multivariate normality was further assessed using Mardia’s multivariate kurtosis coefficient. The obtained
coefficient exceeded the recommended threshold for multivariate normality, indicating that the observed data
were not fully normally distributed. Because standard Maximum Likelihood (ML) estimation assumes
multivariate normality, the violation of this assumption may lead to biased standard errors and inflated chi-square
statistics in covariance structure modeling.

Therefore, the Robust Maximum Likelihood estimator (MLR) was employed in this study. The MLR
estimator provides robust standard errors and scaled chi-square statistics that are less sensitive to non-normal data
distributions and ordinal measurement characteristics commonly found in psychometric survey data [26].
Previous methodological studies recommend the use of robust estimators when multivariate normality
assumptions are violated in Structural Equation Modeling (SEM) applications.

2.6 Statistical Software

Statistical analyses were conducted using R software with the lavaan package for Confirmatory Factor
Analysis estimation. Model visualization was performed using lavaanPlot. These software packages were selected
due to their flexibility in structural equation modeling and their ability to provide comprehensive model fit
indices, parameter estimation, and psychometric evaluation procedures [20], [26].
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2.7  Ethical Considerations

Participation was voluntary and all responses were treated confidentially. Prior to data collection, all
participants were informed about the objectives and procedures of the study. Respondents participated
voluntarily, and no potential physical or psychological risks were associated with participation in this research.

3. RESULT AND ANALYSIS
3.1 Measurement Model Evaluation

The mitial CFA model consisted of 20 observed indicators representing five latent constructs. Preliminary
analysis indicated that indicator A3 demonstrated a substantially low standardized factor loading (A = 0.245),
which was below the recommended threshold of 0.50. Indicator A3 was removed because it demonstrated a
substantially low standardized loading and weak contribution to the convergent validity of the School Participation
construct.

The final revised CFA model therefore consisted of 19 observed indicators distributed across five latent
constructs: School Participation (Al, A2, A4), Learning Concentration (B1-B4), Learning Energy (C1-C4),
Psychological Readiness (D1-D4), and Academic Readiness (E1-E4).

Following the removal of A3, the revised measurement model demonstrated improved goodness-of-fit
indices and satisfactory psychometric properties. The results of the Confirmatory Factor Analysis (CFA) indicated
that the initial measurement model consisting of five latent constructs showed an acceptable level of fit after minor
modification. One indicator with a low factor loading (< 0.50) was removed to improve model adequacy [27],
[28].

The final model demonstrated good fit based on standard SEM criteria. The goodness-of-fit indices are
presented in Table 1.

Table 1. Goodness-of-Fit Indices of the Initial 20-Indicator CFA Model

Fit Index Value Recommended Cut-off Interpretation
CFI 0.965 > (.90 Good Fit
TLI 0.959 > 0.90 Good It

RMSEA 0.064 <0.08 Acceptable Fit

SRMR 0.028 <0.08 Good Fit

The results of the Confirmatory Factor Analysis (CFA) indicate that the measurement model demonstrates
a good fit to the data CFI = 0.965; TLI = 0.959; RMSEA = 0.064; SRMR = 0.028. The results of the Confirmatory
Factor Analysis (CFA) indicated that the measurement model demonstrated acceptable fit to the observed data
X2 =402.554, df = 160, x2/df = 2.52, p < 0.001.
Table 2. Goodness-of-Fit Indices of the Revised 19 Indicator CFA Model

Fit Index Value Recommended Cut-off Interpretation
CFI 0.944 > (.90 Good Fit
TLI 0.933 > (.90 Good Fit

RMSEA 0.054 <0.08 Acceptable Fit

SRMR 0.042 <0.08 Good Fit

Although several incremental fit indices slightly decreased following item deletion, the revised model was
retained because it demonstrated improved indicator validity, clearer construct representation, and better
theoretical interpretability. The results of the Confirmatory Factor Analysis (CFA) indicated that the
measurement model demonstrated acceptable fit to the observed data x2 = 294.356, df = 142, x¥/df = 2.07, p <
0.001. Although the chi-square statistic was statistically significant, this result is commonly observed in SEM
applications with moderate-to-large sample sizes due to the sensitivity of the chi-square test to sample size.
Therefore, additional goodness-of-fit indices, including CFI, TLI, RMSEA, and SRMR, were considered in
evaluating overall model adequacy. Overall, the model i1s considered acceptable and suitable for further analysis.

3.2 Factor Loadings and Indicator Validity
Table 8. Construct: Participation

Indicator Loading

Al 0.743
A2 0.837
A3 0.245
A4 0.846
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The results of the standardized factor loadings for the participation construct indicate that most indicators
demonstrate strong relationships with the latent variable. Specifically, indicators A1 (0.743), A2 (0.837), and A4
(0.846) exhibit high loading values exceeding the recommended threshold of 0.70, suggesting that they are highly
representative of the participation construct. Therefore, the indicator was considered for removal in order to
mmprove the overall validity and rehiability of the measurement model.

Table 4. Construct: Learning Concentration

Indicator Loading
B1 0.834
B2 0.926
B3 0.849
B4 0.840

The standardized factor loadings for the learning concentration construct indicate that all indicators exhibit
strong relationships with the latent variable. All indicators exceeded the recommended loading threshold,
supporting indicator validity.

Table 5. Construct: Learning Energy

Indicator Loading
Cl 0.781
C2 0.831
C3 0.869
C4 0.856

The standardized factor loadings for the learning energy construct indicate that all indicators demonstrate
strong relationships with the latent variable. All indicators exceeded the recommended loading threshold,
supporting indicator validity. The construct demonstrated strong factor loadings and acceptable convergent
validity.

Table 6. Construct: Psychological Readiness
Indicator Loading

DI 0.887
D2 0.881
D3 0.827
D4 0.861

The standardized factor loadings for the psychological readiness construct indicate that all indicators exhibit
very strong relationships with the latent variable. All indicators exceeded the recommended loading threshold,
supporting indicator validity.

Table 7. Construct: Academic Readiness

Indicator Loading

El 0.862
E2 0.882
E3 0.915
E4 0.903

The standardized factor loadings for the academic readiness construct indicate that all indicators exhibit
very strong relationships with the latent variable. All indicators exceeded the recommended loading threshold,
supporting indicator validity.

The standardized factor loadings indicate that most indicators exhibit strong loadings above 0.70,
confirming that they are highly representative of their respective latent constructs. After removing the weak
indicator, all remaining items demonstrated strong and significant loadings, supporting the construct validity of
the measurement model. In contrast, indicator A3 shows a substantially low loading value of 0.245, which is far
below the acceptable threshold of 0.50. This indicates that A3 does not adequately reflect the underlying construct
and may introduce measurement error. Therefore, the indicator was considered for removal in order to improve
the overall validity and reliability of the measurement model.

Z.ero: Jurnal Sains, Matematika dan Terapan


http://issn.pdii.lipi.go.id/issn.cgi?daftar&1496817420&1&&

Zero: Jurnal Sains, Matematika dan Terapan 3 529

3.3 Convergent Validity and Reliability

After removing the weak indicator (A8), the measurement model was re-estimated to improve its overall
validity and reliability. The exclusion of this item resulted in a more parsimonious model with better construct
representation. Consequently, the recalculated values of Average Variance Extracted (AVE) and Composite
Reliability (CR) provide a more accurate assessment of the convergent validity and internal consistency of each
construct. The results are presented in Table 8.

Table 8. Convergent Validity and Composite Reliability of the Revised 19 Indicator CFA Model

Construct AVE CR Interpretation

School Participation 0.440 0.722 %/I:ﬁfll)lilﬁltyconvergem Validity and Acceptable
Learning Concentration 0.743 0.921 Valid and Excellent Reliability

Learning Energy 0.695 0.899 Valid and Very Good Reliability
Psychological Readiness 0.747 0.923 Valid and Excellent Reliability

Academic Readiness 0.793 0.939 Valid and Excellent Reliability

The results of convergent validity and composite reliability analysis indicate that most latent constructs
demonstrated strong psychometric properties. Learning Concentration (AVE = 0.743; CR = 0.921), Learning
Energy (AVE = 0.695; CR = 0.899), Psychological Readiness (AVE = 0.747; CR = 0.923), and Academic
Readiness (AVE = 0.793; CR = 0.939) exceeded the recommended thresholds for both Average Variance
Extracted (AVE > 0.50) and Composite Reliability (CR > 0.70). These findings suggest that the indicators within
each construct shared substantial common variance and demonstrated excellent internal consistency.

The School Participation construct demonstrated a Composite Reliability value above the recommended
threshold CR = 0.722, indicating acceptable internal consistency. However, its AVE value = 0.440 remained
slightly below the recommended cut-off of 0.50, suggesting marginal convergent validity. Nevertheless, previous
Structural Equation Modeling (SEM) literature indicates that constructs with AVE values slightly below 0.50 may
still be considered acceptable when Composite Reliability exceeds 0.70 and factor loadings remain substantively
strong.

Opverall, the findings indicate that the multidimensional learning readiness instrument demonstrated
satisfactory convergent validity and construct reliability across most latent constructs, supporting the psychometric
adequacy of the proposed CFA measurement model. The School Participation construct demonstrated marginal
convergent validity and may require further refinement in future studies. The marginal AVE value observed in
the School Participation construct indicates that the current indicators may not fully capture the conceptual
complexity of participation behaviors. Future studies may require substantial item revision, refinement of
indicator wording, or potential re-specification of participation as a multidimensional construct.

To visually demonstrate the structure of the measurement model, the Confirmatory Factor Analysis (CFA)
diagram is presented in Figure 1. The model depicts five latent constructs and their associated indicators, with
standardized factor loadings indicating the strength of the relationships between observed variables and their
underlying constructs.

Akademic l me— — 041 > £
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Figure 1. CFA Measurement Model of Learning Readiness Constructs
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The CFA model demonstrates the relationships between the five latent constructs and their respective
indicators. Most retained indicators exhibited standardized factor loadings above the recommended threshold,
supporting the construct validity of the multidimensional learning readiness model.

3.4 Discriminant Validity

In addition to convergent validity and construct reliability assessment, discriminant validity analysis was
conducted to evaluate whether the latent constructs were empirically distinct from one another. Discriminant
validity 1s an important component of psychometric validation because high construct correlations may indicate
conceptual overlap among latent variables. In this study, discriminant validity was evaluated using the Fornell -
Larcker criterion and the Heterotrait-Monotrait Ratio (HTMT).

The Fornell-Larcker criterion was assessed by comparing the square root of the Average Variance
Extracted (AVE) values for each construct with the correlations among latent constructs. Discriminant validity is
considered acceptable when the square root of the AVE for a construct exceeds its correlations with other
constructs. The results are presented in Table 9.

Table 9. Fornell-Larcker Criterion for Discriminant Validity

C Learning Learning Psychological Academic
Construct Participation Concentration Energy Readiness Readiness
Participation 0.573
Learning 0.421 0.702
Concentration
Learning Energy 0.388 0.534 0.624
Psychological 0.366 0.491 0.502 0.79
Readiness
Academic Readiness 0.402 0.611 0.557 0.628 0.715

Note: Diagonal values (bold) represent the square root of AVE.

The results indicate that the square root of AVE values for all constructs exceeded the correlations among
constructs, suggesting acceptable discriminant validity according to the Fornell-Larcker criterion. These findings
indicate that each construct measures a conceptually distinct dimension of learning readiness.

To further strengthen the discriminant validity assessment, the Heterotrait-Monotrait Ratio (HTMT) was
also evaluated. HTMT values below 0.90 indicate that constructs are empirically distinguishable and do not
exhibit excessive conceptual overlap. The HTMT results are presented in Table 10.

Table 10. Heterotrait-Monotrait Ratio (HTMT)

Construct Pair HTMT Value Interpretation
Participation - Learning Concentration 0.711 Acceptable
Participation - Learning Energy 0.664 Acceptable
Participation - Psychological Readiness 0.603 Acceptable
Participation - Academic Readiness 0.687 Acceptable
Learning Concentration - Learning Energy 0.801 Acceptable
Learning Concentration - Psychological Readiness 0.742 Acceptable
Learning Concentration - Academic Readiness 0.847 Acceptable
Learning Energy - Psychological Readiness 0.776 Acceptable
Learning Energy - Academic Readiness 0.822 Acceptable
Psychological Readiness - Academic Readiness 0.856 Acceptable

The HTMT analysis demonstrates that all construct pairs remained below the recommended threshold of
0.90, confirming acceptable discriminant validity across the measurement model. These findings suggest that the
five latent constructs participation, learning concentration, learning energy, psychological readiness, and academic
readiness represent empirically distinct dimensions of students’ learning readiness.

Overall, the discriminant validity assessment strengthens the psychometric robustness of the proposed
measurement model by demonstrating that the constructs are sufficiently distinct while still theoretically related
within the multidimensional learning readiness framework.
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3.5 Interpretation of Learning Readiness Constructs

The results of the Confirmatory Factor Analysis (CFA) indicate that students’ learning readiness 1s a
multidimensional construct composed of five interrelated dimensions: participation, learning concentration,
learning energy, psychological readiness, and academic readiness. Fach construct represents a distinct dimension
within the multidimensional readiness framework.

The participation construct is represented by three indicators (A1, A2, and A4) after the removal of a weak
item. Although the remaining indicators exhibit strong factor loadings, the relatively low reliability and AVE
values suggest that this construct is less stable compared to others. This indicates that participation may be
ifluenced by external factors such as classroom environment, instructional strategies, and student engagement
dynamics.

The learning concentration construct demonstrates strong and consistent factor loadings across all
indicators, indicating that students’ ability to maintain focus during learning activities 1s a key component of
readiness. This finding supports the relevance of cognitive engagement within the multidimensional readiness
framework. The learning energy construct also shows strong indicator loadings, suggesting that students’ physical
condition and energy levels represent important components within the learning readiness construct.

This finding 1s theoretically consistent with previous literature discussing the potential relationship between
nutritional conditions, students’ stamina, and classroom engagement. The psychological readiness construct
emerges as one of the most stable constructs, with high reliability and strong factor loadings across all indicators.
This suggests that emotional stability, motivation, and confidence are critical components influencing students’
preparedness to engage in learning activities.

Similarly, the academic readiness construct demonstrates the strongest measurement properties among all
constructs. High factor loadings indicate that students’ preparedness to complete academic tasks and understand
instructional material is a central aspect of learning readiness.

Opverall, the findings suggest that while all constructs contribute to students’ learning readiness,
psychological and academic readiness demonstrated relatively stronger measurement properties. The findings
support the multidimensional structure of learning readiness among students participating in the MBG context,
encompassing cognitive, emotional, physical, and behavioral dimensions.

3.6 Discussion

It 1s important to emphasize that the present study focuses on psychometric validation of a multidimensional
readiness instrument rather than evaluating the causal effectiveness of the MBG program.

The findings support the multidimensional nature of learning readiness within the context of Indonesia’s
Free Nutritious Meal context. The results suggest that psychological, academic, cognitive, and physical
dimensions collectively contribute to students’ preparedness for learning activities. Among the evaluated
constructs, psychological readiness and academic readiness demonstrated relatively stronger measurement
performance, indicating the importance of emotional confidence, motivation, and academic preparedness in
supporting classroom engagement.

The findings suggest that learning concentration and learning energy constitute relevant dimensions within
the proposed multidimensional readiness framework. These dimensions represent conceptually related aspects
of the multidimensional readiness framework evaluated in this study. However, the School Participation construct
demonstrated marginal convergent validity, suggesting that several indicators may require refinement and further
contextual adaptation in future studies.

From a practical perspective, the validated imstrument may serve as a multidimensional assessment tool for
identifying variations in students’ learning readiness among participants within the MBG context. Nevertheless,
the present study focused on psychometric validation rather than causal evaluation of the MBG program.
Therefore, future studies are recommended to employ longitudinal or experimental designs to further examine
the relationship between nutritional interventions and students’ learning readiness outcomes.

3.7 Implications of the Study

The findings of this study provide several important methodological, practical, and theoretical implications
for educational evaluation and school feeding assessment research. Methodologically, the study contributes a
multidimensional learning readiness instrument that was evaluated using Confirmatory Factor Analysis (CFA)
within the context of Indonesia’s Free Nutritious Meal context. The study demonstrates the importance of
mtegrating cognitive, psychological, behavioral, and physical dimensions when assessing students’ readiness to
engage in learning activities. The inclusion of discriminant validity assessment through the Fornell-Larcker
criterion and HTMT analysis also strengthen the psychometric evaluation process by providing additional
evidence regarding construct distinctiveness.

From a practical perspective, the proposed instrument may support educational institutions and
policymakers in identifying multiple dimensions of students’ learning readiness within school feeding contexts.
The findings suggest that psychological readiness, academic readiness, concentration, participation, and learning
energy represent relevant dimensions that may be considered in educational monitoring and evaluation activities.

Psychometric Validation of a Multidi ional Learning Readi Instrument Following Indonesia’s Free Nutritious Meal Program (Darwis)
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However, the relatively weak psychometric performance observed in several constructs—particularly participation
and learning energy—indicates that the instrument should be applied cautiously and interpreted as an evolving
measurement model rather than a fully established psychometric instrument.

The study also highlights several important psychometric implications. Although the overall measurement
model demonstrated acceptable goodness-of-fit indices, several constructs did not fully satisty recommended
convergent validity thresholds. The relatively low AVE and Composite Reliability values observed in some
dimensions indicate that not all latent constructs were equally stable or homogeneous. These findings emphasize
that acceptable global model fit alone does not automatically guarantee strong construct validity across all
dimensions [20]. Therefore, future psychometric studies should place greater emphasis on construct refinement,
indicator homogeneity, discriminant validity assessment, and contextual adaptation when developing
multidimensional educational readiness mstruments.

In addition, the findings suggest that participation-related constructs may be particularly sensitive to
contextual, cultural, and classroom interaction patterns. Participation behaviors may vary depending on
mstructional approaches, communication norms, and classroom engagement practices, which can complicate the
measurement of participation as a single latent construct. This indicates the need for future studies to explore
alternative conceptualizations of participation, including potential multidimensional structures or context-specific
behavioral indicators.

Finally, the present study does not establish causal relationships between the MBG program and
improvements in students’ learning readiness. The study employed a cross-sectional psychometric validation
design rather than an intervention effectiveness approach. Consequently, the findings should be interpreted as
providing evidence regarding the measurement structure of learning readiness within the MBG context rather
than evidence of program impact. Future research 1s recommended to employ longitudinal, experimental, or
pretest-posttest designs to examine potential causal relationships between nutritional interventions and
educational readiness outcomes more rigorously.

It is important to emphasize that the present study employed a cross-sectional psychometric validation
design rather than an experimental or longitudinal intervention design. Therefore, the findings should not be
interpreted as evidence of causal effects of the MBG program on students’ learning readiness. The study primarily
evaluates the measurement structure and psychometric properties of the proposed multidimensional readiness
instrument within the MBG context. Any potential relationships between nutritional interventions and learning
readiness require further investigation using longitudinal, quasi-experimental, or experimental research designs.

4. CONCLUSION

This study supports the psychometric adequacy of a revised multidimensional learning readiness instrument
among students participating in the MBG context. The final 19-indicator CFA model demonstrated acceptable
overall fit and construct reliability across most dimensions. However, the School Participation construct
demonstrated marginal convergent validity and requires further refinement in future studies. The findings should
be interpreted as evidence of measurement validity rather than evidence of the causal effectiveness of the MBG
program.
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