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Abstract: - Students from the Republic of North Macedonia consistently perform below the international 
average in mathematics and science, as evidenced by the 2023 Trends in International Mathematics and 

Science Study (TIMSS), which assessed 4,633 fourth graders. Notably, 24% of these students reported being 
absent from school once a week, nearly double the international average of 13%. Consistent with prior 
research, frequent absenteeism was associated with lower academic achievement. This study examined the 
relationships between student absenteeism and unmet needs based on Maslow’s hierarchy of needs, 
focusing on physiological, safety, belongingness, and esteem needs. Spearman rank-order correlations 
indicated that higher absenteeism was significantly associated with increased reports of hunger (rₛ = .08), 
tiredness (rₛ = .17), bullying exposure (rₛ = .20), lower sense of school belonging (rₛ = –.11), and reduced 
confidence and interest in mathematics and science (rₛ ranging from –.10 to –.20), all at p < .001. An 
ordinal logistic regression model revealed that tiredness (e.g., daily tiredness: B = –0.40, p < .001), bullying 
frequency (weekly bullying: B = 0.51, p < .001), lower sense of school belonging (some belonging vs. little: 
B = –0.36, p < .001), and lower confidence in mathematics and science significantly predicted higher 
absenteeism, while hunger and attitudes toward the subjects were not significant predictors. These findings 
highlight the importance of addressing students’ holistic needs through a whole-school approach involving 
family, peers, and broader social contexts. The results have been shared with education policymakers to 
inform ongoing reforms in primary education curricula and student support systems. 
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1 Introduction 

The Republic of North Macedonia ranks 
among the countries with the highest rates of 
weekly school absences in the 2023 Trends in 
International Mathematics and Science Study 
(TIMSS) for fourth-grade students. 
Specifically, 24% of students in North 
Macedonia reported being absent from 
school at least once a week—nearly double 
the international average of 13%. Other 
countries with comparably high or higher 

rates of weekly absence include Armenia, 
Georgia, Jordan, Kuwait, Oman, Saudi 
Arabia, and Uzbekistan [1]. A similar pattern 
was observed in TIMSS 2019, when 20% of 
fourth-grade students in North Macedonia 
reported weekly absences, compared to the 
international average of 11% [2]. Frequent 
absenteeism among young learners has been 
increasingly linked to lower academic 
achievement, diminished school 
engagement, and greater risk of long-term 
educational disengagement [3], [4], [5]. 
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Consistent school attendance provides 
critical opportunities for instructional time, 
peer interaction, and participation in 
structured learning environments, all of 
which contribute significantly to academic 
success [6]. TIMSS 2023 data reinforce this 
connection: students who reported being 
absent at least once a week scored 
significantly lower in both mathematics and 
science compared to peers with fewer 
absences [1]. In North Macedonia, frequently 
absent students had an average mathematics 
achievement score of 449, slightly below the 
international average of 451, while their 
average science score was substantially lower 
at 408, compared to the international average 
of 442. 
Although student absenteeism is often 
associated with socioeconomic disadvantage, 
school climate, and home environment [5], 
[7], it may also reflect the extent to which 
students’ psychological and emotional needs 
are unmet. To better understand the 
underlying drivers of frequent school 
absences, this study uses Maslow’s hierarchy 
of needs [8], [9] as a guiding framework. 
Maslow theorized that human behavior is 
driven by a universal set of needs, which he 
initially organized into five levels: 
physiological, safety, love/belonging, 
esteem, and self-actualization. He later 
expanded the model to include cognitive and 
aesthetic needs, and eventually a sixth 
stage—self-transcendence—defined as the 
desire to connect to something beyond the 
self, such as meaning, purpose, or altruism 
[10], [11]. In Maslow’s original model, needs 
are arranged hierarchically, meaning that 
lower-level needs must be at least partially 
satisfied before higher-level motivation 
becomes dominant. For example, 
physiological needs—such as hunger, sleep, 
and rest—must be met before individuals can 
focus on higher needs like learning or social 
connection [8]. In the context of TIMSS 
2023, these needs are assessed through 

student reports of feeling tired or hungry 
upon arriving at school. Prior research shows 
that inadequate sleep and food insecurity 
impair cognitive functioning and 
concentration, which can negatively impact 
school performance [12], [13]. The second 
tier in Maslow’s hierarchy consists of safety 
needs, including personal and emotional 
security. In the school context, students’ 
perceptions of safety are often linked to 
experiences with bullying or harassment. 
Students who feel unsafe at school are more 
likely to exhibit anxiety, withdraw socially, 
and avoid attendance altogether [14], [15]. 
The present study uses data on the frequency 
of bullying to assess this domain. The third 
tier—love and belongingness—reflects 
students’ desire for social connection, 
friendship, and inclusion. A strong sense of 
school belonging has been shown to enhance 
academic motivation, protect against 
emotional distress, and reduce the likelihood 
of absenteeism [16], [17]. TIMSS captures 
this through its Sense of School Belonging 
scale, which measures students’ perceived 
connection to peers and adults at school. 
Esteem needs occupy the fourth level and 
refer to the individual’s need for competence, 
confidence, respect, and recognition. In 
educational settings, this is often reflected in 
students’ self-efficacy and academic self-
concept—especially in core domains like 
mathematics and science. Students with low 
academic self-beliefs may feel less capable, 
resulting in avoidance behaviors such as 
disengagement or absenteeism [18], [19]. At 
the top of Maslow’s hierarchy is self-
actualization, described as the desire to 
realize one’s full potential, pursue creativity, 
and find personal meaning in learning [9]. In 
the context of TIMSS 2023, this is 
represented through students’ interest in 
mathematics and science. Research shows 
that when students perceive schoolwork as 
meaningful and aligned with their interests, 
they are more likely to be intrinsically 
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motivated and consistently attend school 
[20]. It is also worth noting that Maslow 
viewed the hierarchy not as rigidly linear but 
as fluid and responsive to individual 
circumstances. Students may strive for 
belonging or esteem even when basic needs 
are only partially met [9], [21]. This dynamic 
view of motivation suggests that 
interventions should be comprehensive and 
adaptable to students’ varied and evolving 
needs. 
Since fourth-grade students are at a pivotal 
stage of development—when they begin to 
form a sense of identity, apply logic to real-
world experiences, and internalize feedback 
from adults and peers [22], [23]—supporting 
their holistic needs is essential. By applying 
Maslow’s framework, this study seeks to 
better understand how unmet needs relate to 
absenteeism, and how schools might respond 
in ways that promote student well-being, 
academic engagement, and equitable learning 
outcomes. 
 

2 Problem Formulation 

 

Sample 

The sample consists of 4,633 fourth grade 
students (International Standard 
Classification of Education Level 1) with the 
mean age of 9.5 years. The schools in North 
Macedonia were stratified by cross 
classifying the following characteristics: 
language of instruction (Macedonian, 
Albanian and mix) and school location (town, 
village and mix). 150 schools were eligible in 
the original sample and within-school student 
participation (weighted percentage) is 93%.  
 
Instruments 
For the purposes of this study, several items 
and scales from the TIMSS 2023 Student 
Questionnaire [24] were used: 
Frequency of Student Absences: Students 
reported how often they were absent from 
school, selecting from the following options: 

“never or almost never,” “once every two 
months,” “once a month,” “once every two 
weeks,” or “once a week.” 
Sense of School Belonging Scale: This scale 
assessed students’ feelings about school and 
their relationships with others at school. 
Based on their responses, students were 
classified as having a “high,” “some,” or 
“little” sense of belonging. 
Student Bullying Scale: Students reported 
how frequently they experienced various 
types of bullying during the past school year. 
Based on their answers, students were 
categorized as being bullied “never or almost 
never,” “about monthly,” or “about weekly.” 
Students Confident in Mathematics Scale: 
This scale measured students’ perceptions of 
their mathematical abilities. Students were 
classified as “very confident,” “somewhat 
confident,” or “not confident” in 
mathematics. 
Students Confident in Science Scale: Similar 
to the mathematics scale, this assessed 
students’ confidence in science, categorizing 
them as “very confident,” “somewhat 
confident,” or “not confident.” 
Students Like Learning Mathematics Scale: 
Students indicated their agreement with 
seven items about their attitudes toward 
studying mathematics. Based on their 
responses, they were categorized as “very 
much like,” “somewhat like,” or “do not like” 
learning mathematics. 
Students Like Learning Science Scale: This 
scale measured students’ attitudes toward 
studying science through seven items. 
Students were classified as “very much like,” 
“somewhat like,” or “do not like” learning 
science. 
Students Arrive at School Hungry Item: 
Students reported the frequency of feeling 
hungry upon arrival at school, choosing from 
“every day,” “almost every day,” 
“sometimes,” or “never.” 
Students Arrive at School Tired Item: 
Similarly, students reported how often they 
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felt tired upon arrival at school with the same 
response options as the hunger item. 
 
Statistical techniques 

TIMSS 2023 Questionnaire Scales were 
created using the Rasch partial credit model 
[25], [26] on data gained with the TIMSS 
2023 Context Questionnaire Scales included 
in the TIMSS 2023 International Database. 
The Partial credit model (PCM) [26] like the 
Rasch model, considers only one parameter 
but unlike the Rasch model, which uses 
dichotomous data, it is suitable for analyzing 
polytomous items [26]. The PCM model 
describes the probability that a person will 
provide a certain type of response to a 
polytomous item, taking into account the 
person's trait level and the item's affectivity 
(or difficulty). The PCM model allows to 
estimate a set of thresholds, each of which 
represents the position on the continuum of 
latent traits where adjacent response 
categories are equally probable (e.g. on a 
Likert scale, adjacent response categories 
could be “very” and “very much”, or “never” 
and “hardly ever”). It is assumed that there 
are as many thresholds as there are response 
categories minus 1 (k – 1). Each threshold 
represents the trait level that is necessary to 
choose a specific response category instead 
of the previous one. These thresholds are 
necessary to connect the person's trait level 
with the response category that this person 
should choose. In particular, the higher the 
person's trait level, the higher the probability 
that this person should choose a high 
response category [27]. 
Spearman’s rank-order correlation 
coefficient (rₛ) was computed to assess 
relationships between student absenteeism 
and variables related to Maslow’s Hierarchy 
of Needs, including the Sense of School 
Belonging scale, Student Bullying scale, 
Students Confident in Mathematics scale, 
Students Confident in Science scale, Students 
Like Learning Mathematics scale, Students 
Like Learning Science scale, as well as items 

measuring frequency of arriving at school 
hungry and tired. Spearman’s correlation was 
chosen because many variables were 
measured on ordinal scales, rendering 
Pearson’s r inappropriate. 
To further explore predictors of absenteeism 
while controlling for other factors, an ordinal 
logistic regression analysis was conducted. 
Absenteeism frequency, measured on an 
ordinal scale, was the dependent variable. 
Predictor variables included tiredness, 
bullying frequency, sense of school 
belonging, confidence in mathematics and 
science, hunger, and attitudes toward 
learning these subjects. The regression model 
allowed examination of the unique 
contribution of each predictor to the 
likelihood of increased absenteeism. 
 

3 Problem Solution 

 

Results from the Correlational Analyses 

Spearman rank-order correlations indicated 
that students who were more frequently 
absent from school tended to report coming 
to school hungry, rₛ(3967) = .08, p < .001, 
and tired, rₛ(4317) = .17, p < .001. 
Absenteeism was also positively associated 
with being bullied in person, via messaging, 
or on social media by other students during 
the school year, rₛ(4120) = .20, p < .001. 
Regarding the need for belonging, students 
who were more frequently absent tended to 
report a lower sense of school belonging, 
rₛ(4142) = –.11, p < .001. At the level of 
esteem and self-actualization needs, 
absenteeism was associated with lower 
confidence in mathematics, rₛ(3967) = –.20, 
p < .001, and science, rₛ(3921) = –.20, p < 
.001, as well as with lower interest in 
mathematics, rₛ(4114) = –.10, p < .001, and 
science, rₛ(4003) = –.10, p < .001. 
 
Results from the Ordinal Logistic Regression 

An ordinal logistic regression using the logit 
link function was conducted to examine the 
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effects of tiredness, hunger, school 
belonging, bullying, attitudes toward 
mathematics and science, and confidence in 
mathematics and science on students’ self-
reported school absenteeism. 
The model was statistically significant 
compared to the intercept-only model, χ²(18) 
= 935.11, p < .001, indicating that the 
predictors reliably distinguished between 
levels of absenteeism. However, the model 
explained a modest proportion of variance, as 
indicated by the pseudo R² values 
(Nagelkerke R² = .080, Cox & Snell R² = 
.075, McFadden R² = .028). Table 1 presents 
the results of the ordinal logistic regression 
analysis. 
 
Tiredness 

Tiredness was a significant predictor of 
absenteeism. Compared to students who 
reported never being tired (reference group): 
 Students who reported being tired every 

day had significantly greater odds of 
absenteeism (B = –0.40, SE = 0.06, Wald 
= 42.58, p < .001, 95% CI [–0.52, –0.28]). 

 Students who were tired almost every day 
also had greater odds of absenteeism (B = 
–0.26, SE = 0.07, p < .001, 95% CI [–
0.39, –0.12]). 

 Students who were sometimes tired had 
slightly higher odds (B = –0.17, SE = 
0.05, p = .001, 95% CI [–0.27, –0.08]). 

 
Hunger 

Hunger did not significantly predict 
absenteeism. None of the hunger levels were 
statistically different from the reference 
category (all ps > .76). 
 
Sense of School Belonging 

Students with some sense of school 
belonging (vs. little) were significantly less 
likely to report frequent absenteeism (B = –
0.36, SE = 0.10, Wald = 12.30, p < .001, 95% 
CI [–0.56, –0.16]). Students with a high sense 
of belonging (vs. little) did not differ 

significantly (B = –0.10, SE = 0.10, p = .293, 
95% CI [–0.30, 0.09]). 
 
Bullying 

Experiencing bullying significantly predicted 
absenteeism. Compared to students who were 
never or almost never bullied: 
 Students bullied about monthly had 

increased odds of absenteeism (B = 0.23, 
SE = 0.05, p < .001, 95% CI [0.13, 0.34]). 

 Students bullied about weekly had even 
greater odds (B = 0.51, SE = 0.05, p < 
.001, 95% CI [0.42, 0.61]). 

 
Attitudes Toward Mathematics 

Liking mathematics was not significantly 
associated with absenteeism. Students who 
somewhat liked (B = –0.01, SE = 0.07, p = 
.877) or did not like mathematics (B = –0.01, 
SE = 0.07, p = .840) were not significantly 
different from those who liked it very much. 
 
Confidence in Mathematics 

Confidence in mathematics was a significant 
predictor of absenteeism. Compared to 
students who were very confident: 
 Those who were somewhat confident had 

higher odds of absenteeism (B = 0.14, SE 
= 0.04, p = .001, 95% CI [0.06, 0.23]). 

 Those who were not confident had 
substantially greater odds (B = 0.54, SE = 
0.05, p < .001, 95% CI [0.44, 0.65]). 
 

Attitudes Toward Science 

Students who somewhat liked science were 
slightly less likely to be absent compared to 
those who liked it very much (B = –0.14, SE 
= 0.07, p = .043, 95% CI [–0.27, –0.004]). No 
significant difference was found for those 
who did not like science (B = –0.01, SE = 
0.07, p = .894). 
 
Confidence in Science 

Confidence in science was also a significant 
predictor. Compared to students who were 
very confident: 
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 Those who were somewhat confident had 
greater odds of absenteeism (B = 0.15, SE 
= 0.04, p = .001, 95% CI [0.06, 0.23]). 

 Those who were not confident had even 
higher odds (B = 0.42, SE = 0.05, p < 
.001, 95% CI [0.32, 0.51]). 

 

 

Table 1 
Ordinal Logistic Regression Predicting Absenteeism 

Predictor B SE Wald df p 95% CI 

Tiredness       

Level 1 vs 4 (Never tired) -0.40 0.06 42.58 1 < .001 [-0.52, -0.28] 
Level 2 vs 4 -0.26 0.07 14.02 1 < .001 [-0.39, -0.12] 
Level 3 vs 4 -0.17 0.05 12.08 1 .001 [-0.27, -0.08] 
Hunger       

Level 1 vs 4 -0.01 0.06 0.03 1 .865 [-0.12, 0.10] 
Level 2 vs 4 -0.02 0.06 0.09 1 .767 [-0.14, 0.10] 
Level 3 vs 4 0.00 0.05 0.01 1 .934 [-0.09, 0.10] 
Sense of School Belonging       

Some vs Little sense -0.36 0.10 12.30 1 < .001 [-0.56, -0.16] 
High vs Little sense -0.10 0.10 1.11 1 .293 [-0.30, 0.09] 
Bullying       

About monthly vs Never 0.23 0.05 19.92 1 < .001 [0.13, 0.34] 
About weekly vs Never 0.51 0.05 110.84 1 < .001 [0.42, 0.61] 
Liking Mathematics       

Somewhat vs Very Much -0.01 0.07 0.02 1 .877 [-0.14, 0.12] 
Do not like vs Very Much -0.01 0.07 0.04 1 .840 [-0.15, 0.12] 
Confidence in Mathematics       

Somewhat confident vs Very 0.14 0.04 10.66 1 .001 [0.06, 0.23] 
Not confident vs Very 0.54 0.05 105.38 1 < .001 [0.44, 0.65] 
Liking Science       

Somewhat vs Very Much -0.14 0.07 4.10 1 .043 [-0.27, -0.004] 
Do not like vs Very Much -0.01 0.07 0.02 1 .894 [-0.14, 0.12] 
Confidence in Science       

Somewhat confident vs Very 0.15 0.04 11.40 1 .001 [0.06, 0.23] 
Not confident vs Very 0.42 0.05 73.26 1 < .001 [0.32, 0.51] 
Note. B = unstandardized regression coefficient; SE = standard error; CI = confidence interval. The 

reference categories for all predictors are the highest levels (e.g., “Never tired,” “Very Much Like,” “Very 

Confident”). Confidence intervals are presented in brackets. p values less than .001 are reported as "< .001." 

The model used a logit link function. 
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Discussion 

This study highlights several important 
psychosocial and academic predictors of 
student absenteeism, consistent with 
Maslow’s hierarchy of needs. Factors related 
to physiological, safety, belongingness, and 
esteem needs were all relevant in 
understanding fourth graders’ self-reported 
attendance patterns.  
Tiredness emerged as one of the strongest 
predictors of absenteeism. Students who 
reported feeling tired more frequently were 
significantly more likely to be absent from 
school, underscoring the critical role of 
physical well-being in regular attendance. 
Although hunger showed a modest 
correlation with absenteeism, it was not a 
significant predictor in the multivariate 
model. This suggests that hunger may co-
occur with other challenges but does not 
independently explain absenteeism when 
other factors are accounted for. 
Experiences of bullying—both monthly and 
weekly—were associated with increased 
absenteeism, supporting prior research that 
peer victimization and perceived safety are 
key deterrents to school attendance (e.g., 
[28]). A lower sense of school belonging was 
also linked to higher absenteeism, indicating 
that students who feel disconnected from 
their school community are less motivated to 
attend regularly. Interestingly, the difference 
in absenteeism between students with “some” 
versus “little” belonging was significant, 
while the difference between “high” and 
“little” belonging was not, possibly reflecting 
ceiling effects or complex social dynamics 
among students with high belonging. 
Academic confidence, particularly in 
mathematics and science, was another strong 
predictor. Students with lower confidence in 
these subjects were more likely to miss 
school, aligning with prior findings that self-
efficacy influences engagement and 
persistence [18], [19]. In contrast, liking 
mathematics was not a significant predictor, 
and liking science had only a small effect, 

suggesting that cognitive appraisals of 
competence may have a greater impact on 
attendance than affective attitudes toward 
subjects. 
Self-report bias is a potential limitation, as 
discrepancies can occur between reported 
and actual behaviors due to social 
desirability, cognitive factors, or survey 
conditions [29]. However, the TIMSS 
questionnaire is internationally validated by 
the IEA (International Association for the 
Evaluation of Educational Achievement), 
mitigating this concern [1]. 
These results should be interpreted within a 
whole-school approach that considers all 
aspects of a child’s microsystem—family, 
peers, school, and broader contexts [30]. In 
North Macedonia, persistent low student 
achievement in international assessments 
[31], [32] contrasts sharply with high 
summative grades, reflecting a focus on end-
of-year assessments rather than meaningful 
learning. This disconnect can alienate 
students, making school attendance feel like 
an imposed obligation rather than a 
personally relevant experience. Additionally, 
irregular attendance is often normalized, 
supported by parents, teachers, and peers, 
especially during adolescence. Schools 
generally lack open discussions and critical 
reflection on these issues, with unclear goals 
for improving learning outcomes and limited 
support for student development. Therefore, 
schools must be recognized as vital social 
resources to address absenteeism by 
connecting it to students’ developmental 
needs for socialization, belonging, and 
engagement—with increased student 
participation. 
The findings suggest several actionable areas 
for educational policy in North Macedonia. 
Since tiredness strongly predicts 
absenteeism, schools should implement well-
being programs such as healthy breakfast 
initiatives and promote healthy sleep habits 
among students and families. Given the 
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significant role of bullying, schools must 
establish clear anti-bullying policies, enforce 
reporting mechanisms, and provide staff 
training to prevent and respond to bullying. 
Creating safe, inclusive environments 
through peer support and counseling is 
essential. To enhance school belonging, 
policies should encourage student 
participation in extracurricular activities and 
decision-making processes. Teachers need 
support to build positive, trusting 
relationships with students. Academic 
confidence’s link to attendance highlights the 
need for academic support programs focused 
on building self-efficacy, such as tutoring, 
growth mindset interventions, and 
professional development for educators on 
student-centered teaching. Engaging families 
and communities is also critical. Outreach 
programs can raise awareness about 
attendance importance and foster supportive 
home environments. Partnerships with local 
health and social services can address 
external factors influencing absenteeism. 
Finally, developing early warning systems 
that monitor attendance alongside indicators 
like tiredness, hunger, bullying, and 
academic confidence can enable timely, 
coordinated interventions among teachers, 
professional staff teams, and families. 
 

4 Conclusion 

The TIMSS 2023 data reveal that fourth-
grade students in the Republic of North 
Macedonia exhibit higher rates of weekly 
school absenteeism compared to the 
international average, alongside persistently 
low achievement in mathematics and science. 
Understanding the factors contributing to 
absenteeism is crucial for improving student 
outcomes. 
Grounded in Maslow’s Hierarchy of Needs, 
the findings highlight the close connection 
between students’ physical, emotional, and 
social needs and their school attendance and 
academic engagement. Students with higher 

absenteeism are more likely to feel tired and 
hungry, experience bullying, and report a 
lower sense of school belonging. These 
students also tend to have lower confidence 
and interest in mathematics and science. 
These results underscore the importance of 
educational reforms that address not only 
academic skills but also students’ holistic 
well-being and motivation. Schools should 
implement strategies to monitor and support 
students’ basic needs, foster safe and 
inclusive environments, and build academic 
self-confidence. Such comprehensive efforts 
can help reduce absenteeism and improve 
learning outcomes. 
In summary, promoting regular attendance 
and student success in North Macedonia 
requires a holistic approach integrating 
physical, emotional, social, and academic 
support. These findings should inform 
ongoing primary education reforms by 
emphasizing motivation and well-being 
through curriculum enhancements and 
complementary school activities in the 
annual work program of schools. 
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