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Free Nutritious Meals Program gpproa_ch with an explanatory survey design was u_sed m_thls research,
Psychological Well-being involving 108 grade XII students from SMK Negeri 3 Balikpapan as the
Student Learning Outcomes sample. The research instrument was a Likert scale questionnaire, and

SMKN 3 Balikpapan. data analysis was conducted using Structural Equation Modeling-Partial

Least Squares (SEM-PLS). The results showed that FNMP had a
positive and significant effect on PWB, and PWB had a significant
effect on SLO. Additionally, it was found that FNMP does not directly
increase SLO significantly without the involvement of psychological
well-being factors. This finding confirms that PWB plays a full
mediating role in the relationship between FNMP and SLO. The bette
the implementation of FNMP, the higher the level of students'
psychological well-being, which ultimately improves their learning
outcomes. This study concludes that FNMP should not only be
understood as a nutritional intervention, but also as a psychological
intervention that focuses on improving students' emotional well-being in
order to optimize its academic impact. Practically speaking, schools and
policymakers are advised to integrate free meal programs with strategies
that support students' psychological well-being.

INTRODUCTION

Educational involvement plays a role in developing quality human resources.
Various policies related to education regulations have been enacted worldwide to create
fair and sustainable education. The main contribution to the problem is the lack of basic
literacy skills, with poor nutrition as a contributing factor. This situation requires a
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solution, so that in the 2023-2024 school year, several states (California, Colorado, Maine,
Massachusetts, Michigan, Minnesota, New Mexico, and Vermont) have enacted laws to
offer universal free school meals, and by May 2025, at least 25 other states are actively
considering similar policies (Zeitlin et al., 2025).

The National School Lunch Program (NSLP) provides access to food for
approximately 30 million students every day in the US, serving as an important safety net
program by providing a reliable source of nutrition for students. On average, school meals
are the healthiest source of food consumed by US students, providing > 50% of their daily
energy intake and essential nutrients (Chelius et al., 2025). Universally provided school
meals, where all children in school are given free school lunches, can benefit children's
health, development, well-being, education, and equity (Manson et al., 2025).

Indonesia has an MBG program designed to reduce the gap in access to nutritious
food, especially for students from underprivileged families. According to a FAO report
(2022), there are around 45 million children worldwide who suffer from malnutrition, a
condition that directly affects their academic performance and physical growth. Indonesia
itself still faces the problems of stunting and malnutrition, which remain obstacles in the
world of education. Data from the Indonesian Ministry of Health (2023) shows that the
national stunting rate has reached 21.6%, which has an impact on children's cognitive
development and their ability to understand lessons (Qomarrullah et al., 2025).

Initially, MBG was known as the “free lunch program,” but the scope of the
program was later expanded to provide nutritious meals twice a day, namely in the
morning and at noon. This expansion was based on findings by the Ministry of Health and
the Coordinating Ministry for Human Development and Culture, which revealed that 41%
of students in Indonesia go to school hungry, which has a negative impact on the quality of
their learning. The MBG program targets not only students, but also toddlers, pregnant
women, and nursing mothers. The government has allocated around Rp71 trillion in the
2025 Draft State Budget for the initial phase of implementation, which is planned to start
on January 2, 2025. When fully implemented, the program is targeted to reach around 82.9
million recipients (Kevin Andreas Halomoan Tambunan et al., 2025; Merlinda & Yusuf,
2025).

Student academic achievement is a product of the interaction of biological,
psychological, and educational environmental factors. Growing evidence, in addition to
teaching quality, shows that nutritional status plays an important role in children's
cognitive development and daily learning capacity (Wang et al., 2021). Nutritional
improvements through school feeding programs that provide nutritious meals have been
reported to improve educational outcomes such as attendance, academic achievement, and
graduation rates in many contexts, particularly in low- and middle-income countries
(Kristjansson et al., 2016; Wang et al., 2021).

Nutrition influences brain functions relevant to learning, including synaptic
development, working memory, attention, and information processing speed (Kim et al.,
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2024). Micronutrients such as iron, B vitamins, and essential fatty acids are involved in
neurotransmission and brain metabolism. Deficiencies in these substances are associated
with reduced cognitive performance, which can impact short- and long-term academic
outcomes (Gallo Ruelas et al., 2025). Interventions that increase micronutrient intake
through school meals or supplements tend to show improvements in cognitive function in
school children.

The relationship between nutritious food provision and learning outcomes does not
only move through the nutritional pathway to the brain, impacting purely biological
academic achievement. Recent literature emphasizes the importance of psychosocial
mediators, particularly psychological well-being and learning focus, which act as cognitive
bridges between nutritional improvement and educational output (Locke et al., 2024;
Olgacher et al., 2025). Access to free school meals not only reduces acute hunger but can
also decrease food insecurity-related stress, reduce social stigma, and increase students'
emotional engagement in the school environment, all of which contribute to improved
learning capacity. Systematic studies and reviews show that universal (non-selective)
programs are often more effective in improving psychological well-being because they
eliminate the stigma of receiving food assistance (Locke et al., 2024).

The Cognitive Bridge concept in this study integrates two main pathways. The first
is the biological-cognitive pathway, in which improved nutritional status enhances basic
cognitive capacity (working memory, information processing) necessary for academic
learning (Kim et al., 2024). The second is the psycho-behavioral pathway, where access to
nutritious food improves psychological well-being (reducing stress, improving mood and
sense of security), which in turn increases learning focus, class engagement, and intrinsic
motivation to learn (Igor Ferreira Santos Jesus et al., 2025; Ren et al., 2025). These two
pathways can reinforce each other; for example, improved nutrition can reduce boredom
and irritability, thereby facilitating short-term focus; better focus then allows students to
maximize their cognitive capacity.

Based on the issues discussed, the purpose of this study is to analyze the mediating
role of psychological well-being in influencing the relationship between the provision of
free nutritious meals and student learning outcomes. The expected theoretical contribution
is to enrich the ecological model in education through the integration of positive
psychology and nutrition science perspectives, particularly in the context of Indonesian
vocational education.

METHOD

This study uses a quantitative approach with an explanatory survey design that aims
to analyze the mediating role of psychological well-being and learning focus on the effect
of free nutritious meals on student learning outcomes. The research process focused on
collecting quantitative data through a structured questionnaire instrument that had been
tested for validity and reliability. This approach was considered most relevant for
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measuring the structural relationship between psychological variables, learning patterns,
and academic performance as recommended in modern education research based on
structural model analysis (Hair et al., 2019).

The research population consisted of all 12th grade students at SMK Negeri 3
Balikpapan. Purposive sampling was used to select classes that had a free nutritious school

meal program, thereby ensuring the suitability of the research context.
Table 1. Research sample

Class Number of Students
X TKJ 1 36 Students
XII'TKJ 2 36 Students

XI1 BD 36 Students

The sample consisted of three classes, each comprising 36 students, for a total of
108 respondents. This sample size met the minimum recommendation for multivariate
quantitative analysis, which is set at a minimum of 100-150 respondents for statistical
models with mediating variables (Kline, 2016; Hair et al., 2019). Data collection was
conducted using a questionnaire based on a 1-5 Likert scale, ranging from “strongly
disagree” to “strongly agree.”

Data analysis techniques were performed using Partial Least Squares (PLS)-based
Structural Equation Modeling (SEM) because it is suitable for analyzing complex models
with mediating variables and medium sample sizes (Henseler et al., 2016). The analysis
was carried out in two main stages:

1. Outer Model (Measurement Model)

Evaluation of convergent validity (Outer Loading and AVE), discriminant validity
(HTMT), and construct reliability (Composite Reliability and Cronbach Alpha).

2. Inner Model (Structural Model)

Evaluation of R?, effect size (f2), predictive relevance (Q?), and significance testing
of path coefficients through bootstrapping to identify the direct and indirect effects of the
mediating variables psychological well-being and learning focus.

RESULTS AND DISCUSSION
Results

The participants consisted of 12th grade students from SMK Negeri 3 Balikpapan.
The demographics of the respondents showed an interesting pattern, as shown in Table 2.
Female students dominated, and the percentage of female students was high. The number
of respondents with male characteristics from the 3 classes was 46 respondents with a
percentage of 42.60%, while female respondents numbered 62 with a percentage of

57.40%.
Table 2. Respondent Characteristics

Man : 23
XIITKI1

Woman : 13
X1l TKJ 2 Man : 22
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Woman : 14
Man: 1
Woman : 35
The processed data shows that out of a total of 30 questions, there are 7 invalid
questions with outer loading values below 0.7.

X!l BD
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Figure 1. Result outer loading
The re-estimation results show that all variables have met the convergent validity
criteria by fulfilling the outer loading above 0.7. It can be seen that the constructed

construct is valid.
Table 3. Result Cronbach’s alpha, composite reliability, AVE

Cronbach's alpha Composite reliability AVE

FNMP 0.887 0.928 0.590
PWB 0.922 0.925 0.649

SLO 0.898 0.898 0.583

All constructs showed high reliability with Cronbach's Alpha values of FNMP =
0.887, PWB =0.922, and SLO = 0.898. Composite Reliability ranged from 0.898 to 0.936,
indicating excellent internal consistency. The AVE values for all variables are above the
minimum threshold of 0.50, namely FNMP = 0.590, PWB = 0.649, and SLO = 0.583,
which means that the indicators have strong convergent validity. This confirms that each

variable is able to adequately explain its indicator.
Table 4. Result R-square

. Standard deviation T statistics
Original sample (O) Sample mean (M) (STDEV) (IO/STDEV))
PWB 0.439 0.454 0.070 6.252
SLO 0.729 0.735 0.061 12.053

The R-Square results show that (1) FNMP explains 43.9% of the variance in PWB
(R?=0.439; p = 0.000) (2) PWB explains 72.9% of the variance in SLO (R? = 0.729; p =
0.000). The Rz value of PWB is in the moderate—strong category, while the R? value of
SLO is in the strong category, indicating that the prediction model is very good.

Direct and indirect tests as well as mediation effects produced the most important

findings in this study, with the following results:
Table 5. Direct and indirect test results
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Koefisien T-Statistics P-Value Interpretation
FNMP — PWB 0.782 3.064 0.002 Significant
PWB — SLO 2.693 2.799 0.005 Significant
FNMP — PWB — SLO 0.566 9.854 0.000 Significant mediation

Psychological well-being has been shown to be a very strong mediator in the
relationship between nutritious food provision and student learning outcomes.
Discussion
The Effect of the Free Nutritious Meals Program on Psychological Well-Being

The results of the study show that the FNMP (Free Nutritious Meals Program) has a
positive and significant effect on students' psychological well-being (PWB). These
findings reinforce the idea that free nutrition-based meal programs are not only intended to
meet students' physical nutritional needs, but also have an impact on the psychological and
emotional well-being of students. When students receive nutritious meals with good
quality and intensity of provision, they tend to feel appreciated, safe, and cared for by the
school. This creates a perception of social support and increases their sense of belonging,
namely the feeling that they are an important part of the school community.

These results are in line with the research by Adolphus et al. (2019), which states
that consuming nutritious food at school can reduce emotional tension and improve
students’ mood during the learning process. The results of research by Defeyter et al.
(2020) also confirm that school breakfast and lunch programs contribute significantly to
reducing anxiety and improving positive mood, especially among students from low-
income backgrounds. The improvement in psychological well-being is not only a
biological effect of meeting nutritional needs, but also an emotional and social response to
the sense of acceptance and attention given by the school institution to students.

The link between the FNMP program and psychological well-being can also be
explained through the theory of positive psychology in education, where school policies
that eliminate shame, stigma, or discrimination in access to food can increase students'
self-esteem and facilitate their emotional stability. Ryff and Keyes (1995) explain that
psychological well-being consists of emotional balance, self-acceptance, growth,
autonomy, and positive relationships with the environment. When students obtain free
meals without administrative or social status barriers, they have more positive social
experiences at school. Research by Murphy et al. (2016) found that the implementation of
a universal (non-conditional) school breakfast program has a stronger impact on
psychological well-being than selective programs that are only provided to poor students,
because it eliminates potential social stigma. These findings position the FNMP as a form
of nutrition-based educational intervention that also functions as psychosocial support for
students.

The Effect of the Free Nutritious Meals Program on Student Learning Outcomes

The findings also show that psychological well-being has a significant effect on

student learning outcomes (SLO). Students with high levels of psychological well-being
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tend to have strong learning engagement, emotional control when facing difficulties, and
internal motivation to achieve academic success. This relationship can be explained
through motivation and self-regulated learning theories, which state that positive emotional
states increase cognitive capacity and resilience in learning (Zimmerman, 2002).

These findings are consistent with Ryff's (2013) study, which shows that
psychological well-being is closely related to cognitive capacity, self-determination,
emotional regulation, and the ability to make productive academic decisions. A study by
Huo (2022) proves that psychological well-being has a significant effect on learning focus
and engagement in both online and face-to-face learning. Students with low stress levels
and stable moods are more resistant to distractions, more active in asking questions, and
better able to remember and apply the subject matter.

Research by C Hattie (2009) in his meta-analysis found that students' emotional
conditions and self-perceptions are stronger predictors of learning outcomes than variables
such as learning methods or school facilities. Psychological well-being increases
information processing capacity and cognitive speed, especially when students feel loved,
accepted, and safe in the learning environment (Laakso et al., 2021). The relationship
between PWB and SLO is not only an emotional one, but also has a strong neurocognitive
basis, as positive emotional states affect the activation of brain regions responsible for
working memory and concentration.

The Mediating Effect of Psychological Well-Being on the Free Nutritious Meals
Program's Impact on Student Learning Outcomes

The mediating effect of FNMP — PWB — SLO shows that FNMP works
effectively in improving academic achievement only if students' psychological capabilities
are strengthened. Providing nutritious meals does not automatically improve academic
grades; the academic impact occurs when the FNMP first improves students’ inner state,
self-confidence, social comfort, and emotional stability. This pattern of relationship is very
much in line with a systematic study that found that nutrition-based free meal programs
only have a significant academic effect when they involve aspects of social support and
students' psychological experiences in their implementation (Cohen et al., 2021). School
nutrition improves achievement indirectly by strengthening motivation, class engagement,
and perceptions of academic competence.

This mediating effect emphasizes that school food policies should be understood as
nutrition-based psychological interventions. Schools that only provide food without paying
attention to a non-discriminatory atmosphere and students' emotional comfort tend to have
low academic impacts. Schools that manage free meals as part of a student social welfare
strategy will achieve maximum effects on achievement. When students feel known,
accepted, and cared for through FNMP, they feel valuable enough to try harder in their
studies (Huo, 2022; Laakso et al., 2021).

When synthesized as a whole, this study positions FNMP as an external educational
stimulus, psychological well-being as an internal psychological mechanism, and SLO as
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the final academic output. This pattern shows that education that humanizes students by
providing basic needs and emotional reinforcement will produce more solid academic
achievements than a purely pedagogical approach. This finding also expands the global
literature on school nutrition, reinforcing the idea that nutrition, psychological well-being,
and academic achievement are three components that influence each other in an
educational ecosystem.

CONCLUSION

This study was conducted to examine the effect of the Free Nutritious Meals
Program (FNMP) on Student Learning Outcomes (SLO) with Psychological Well-being
(PWB) as a mediating variable. Based on the results of SEM-PLS analysis conducted on
108 students in grade XII at SMK Negeri 3 Balikpapan, this study produced several
important conclusions. First, FNMP was proven to have a positive and significant effect on
PWB. The implementation of the free nutritious meals program had an impact beyond
merely fulfilling physical needs; the program was able to increase students' feelings of
being valued, accepted, safe, and cared for in the school environment. These conditions
contributed to improved mood, emotional stability, and self-confidence among students,
thereby creating better psychological well-being

Second, the study shows that PWB has a positive and significant effect on SLO.
Students with high levels of psychological well-being tend to have emotional calmness,
strong learning motivation, good self-control, and higher academic resilience, which
ultimately leads to more optimal learning outcomes. In other words, psychological well-
being is a prerequisite for productive and meaningful learning processes.

Third, this study found that FNMP does not directly increase SLO significantly
without the involvement of PWB factors. These findings indicate that FNMP works most
effectively as a stimulus that builds the foundation of students' emotional well-being, and it
is through these stable psychological conditions that academic improvement occurs. Thus,
psychological well-being acts as a full mediator in the relationship between FNMP and
SLO. This finding proves that the success of school meal programs in improving academic
achievement is not solely determined by the nutritional value consumed, but mainly by the
psychosocial and emotional impacts created through their implementation
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