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Abstract

This study aimed to longitudinally and cross-sectionally compare students’ academic status
and parent-school communication under in-person and remote educational conditions. This
applied mixed-method study employed a descriptive-survey design and qualitative content
analysis. The quantitative population comprised 1,830 eleventh- and twelfth-grade students
and their parents during the 2022-2023 academic year. Participants were selected through
convenience sampling, with the intended sample size determined using Cochran’s formula. In
the qualitative phase, interviews were conducted with 12 educational academics and experts,
and the data were analyzed through conventional content analysis using MAXQDA.
Qualitative trustworthiness was assessed according to Lincoln and Guba’s criteria, while
coding reliability was examined through inter-coder agreement. Exploratory and confirmatory
factor analyses, the Kaiser—Meyer—Olkin index, Bartlett’s test of sphericity, and analysis of
variance were used for quantitative data analysis. The KMO value was 0.906, and Bartlett’s
test was statistically significant (}*>=2316.684, df=276, p<0.001), confirming the suitability of
the data for factor analysis. AIll standardized factor loadings exceeded 0.40, and all
corresponding t-values were greater than 1.96. Longitudinal analysis demonstrated significant
differences between in-person and remote periods in academic performance and parent—school
communication (F=45.469, p<0.001), with higher mean scoresduring remote education. Cross-
sectional analyses also revealed significant differences among classes in academic performance
(F=25.432, p<0.001) and parent-school communication (F=24.719, p<0.001). Greater
exposure to remote instruction was associated with more favorable academic performance and
stronger parental communication with the school. Remote education may improve academic
performance and parent—school communication by increasing learning flexibility and parental
involvement. Nevertheless, a blended learning model is recommended to combine these
benefits with the social interaction and collaborative learning opportunities provided by in-
person education.
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remote education, upper-secondary students
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Extended Abstract
Introduction

Academic performance is a multidimensional outcome shaped by the interaction of students’ cognitive
abilities, motivational resources, emotional adjustment, family relationships, school conditions, and access to
educational opportunities. At the upper-secondary level, students encounter increasing academic demands,
decisions concerning higher education, competitive examinations, and expectations regarding their future
careers. Under such conditions, the quality of instruction and the degree of coordination between the family
and school may substantially influence students’ engagement, self-regulation, resilience, and achievement.
Research has increasingly emphasized that academic achievement cannot be explained solely by classroom
instruction because parental involvement, parenting practices, school adjustment, self-efficacy, and social
support also contribute to educational outcomes (Park & Kim, 2024; Shengyao et al., 2024; Yang et al.,
2024).

The family constitutes the first and most enduring developmental context in which students acquire attitudes
toward learning, responsibility, success, and failure. Positive parent—child relationships can provide emotional
security and encourage students to participate actively in educational activities. Parent—child attachment has
been associated with academic adjustment, suggesting that secure and supportive relationships allow
adolescents to cope more effectively with educational demands (Yang et al., 2024). Similarly, parental
bonding, emotional intelligence, and self-esteem may jointly contribute to academic performance by
influencing students’ confidence and emotional functioning (Cn & Kour, 2025). The quality of parent—child
relationships established during development can also shape autonomy, emotional regulation, and readiness to
engage with school-related responsibilities (Yashchenko, 2024).

Parental involvement may include monitoring assignments, providing educational resources, communicating
with teachers, attending school meetings, encouraging study, and following students’ academic progress.
Evidence indicates that parental involvement is associated with adolescents’ academic achievement and that
school adjustment may mediate this relationship (Park & Kim, 2024). Effective parental involvement is not
limited to supervision; it also includes emotional encouragement, realistic expectations, and constructive
communication with the school (Piskorz-Ryn & Chikwe, 2024). However, the quality of parental involvement
is more important than its intensity. Autonomy-supportive practices can strengthen intrinsic motivation and
responsibility, whereas excessive control may undermine initiative and increase pressure. Parental autonomy
support has been linked with stronger motivation and performance, whereas controlling practices may restrict
students’ independent engagement in learning (TopmeeBa et al., 2024). The effects of students’ growth
mindset on achievement may also depend on school climate, teachers’ growth mindset, and perceived parental
autonomy support (Zhang & Wu, 2025).

Parental expectations represent another important influence on students’ educational development. Realistic
expectations may encourage goal setting and persistence, while excessive expectations can produce anxiety
and academic strain. Perceived parental expectations may enhance academic engagement through academic
self-efficacy (Wang, 2024), and parental education may influence high school students’ achievement through
the same psychological mechanism (Bao, 2025). Nevertheless, parental expectations may have different
academic and psychological consequences depending on family structure and individual characteristics (Xu et
al., 2025). Excessive parental achievement pressure, particularly when accompanied by ineffective parent—
adolescent communication, can contribute to academic burnout and poor schooladjustment (Park, 2025). High
expectations and academic stress have also been associated with severe psychological consequences in highly
competitive educational settings (Biswas, 2026).
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Parenting styles further influence academic and psychological outcomes. Supportive parenting characterized
by warmth, structure, and respect for autonomy is generally associated with greater motivation, resilience, and
self-efficacy, whereas authoritarian or overprotective parenting may increase anxiety and dependence.
Parenting style can influence achievement through academic resilience, self-efficacy, and motivation
(Shengyao et al., 2024). Cross-cultural evidence has also linked mothers’ parenting styles with students’
academic self-efficacy and performance (Xin, 2024). In contrast, authoritarian parenting may negatively affect
both psychological well-being and academic performance (Mugyenyi et al., 2025), while overprotective
parenting has been associated with academic anxiety among high school students (Li et al., 2025). Parental
conflict may also reduce academic self-efficacy by disrupting students’ emotional security and concentration
(Tang, 2024).

Self-regulated learning is especially important when students participate in remote education. Self-regulated
learners are able to organize their time, set goals, monitor progress, select appropriate strategies, and maintain
effort without constant external supervision. Adolescent grit, parental supervision, and academic stress have
been identified as predictors of self-regulated learning (kang & Kim, 2025). In online environments, parental
autonomy support may enhance academic engagement through improved self-regulation (Song et al., 2024).
Nevertheless, digital learning also creates risks related to distraction, unequal access, and excessive use of
mobile technologies. Mobile phone addiction has been associated with academic procrastination through
reduced self-regulation and psychological resilience, while the parent—child relationship may moderate this
association (Liu et al., 2025). Parents’ use of digital technology can therefore function as either a supportive
educational resource or a source of monitoring and relational difficulty, depending on how technology is
integrated into family life (Simsek, 2025).

The expansion of remote education has transformed the relationship between parents and schools. In
conventional in-person education, parental contact with schools may be limited to report cards, scheduled
meetings, or occasional communication with teachers. During remote education, parents often become directly
involved in arranging access to lessons, monitoring attendance, supporting homework, and resolving
technological problems. This increased visibility may strengthen parent—school communication and enable
earlier identification of academic difficulties. At the same time, the effectiveness of remote learning depends
on internet access, digital devices, educational planning, teacher quality, students’ self-regulation, and parental
digital literacy. It may also reduce face-to-face peer interaction and produce social isolation for some students.
Emotional coping and flexibility are therefore important, because adolescents experience simultaneous
stressors in academic, family, and peer domains (Zimmer-Gembeck & Skinner, 2024). Mindful and
emotionally supportive parenting may help adolescents cope more adaptively with academic and social
pressures (Mera et al., 2025).

Despite growing attention to parental involvement and digital education, many studies have examined these
factors separately or through cross-sectional designs. A simultaneous longitudinal and cross-sectional
comparison can provide a more comprehensive understanding of how students’ academic status and parent—
school communication vary across in-person and remote educational conditions. Accordingly, the present
study aimed to longitudinally and cross-sectionally compare academic status and parent-school
communication among students receiving in-person and remote education at Shahid Mahdavi Boys’ Upper-
Secondary School in Kerman.

Materials and Methods

This applied mixed-method study used a descriptive-survey design in the quantitative phase and conventional
qualitative content analysis in the qualitative phase. The quantitative population consisted of 1,830 eleventh -
and twelfth-grade students enrolled during the 2022-2023 academic year at Shahid Mahdavi Boys’ Upper-
Secondary School in Kerman. Following the selection of students, their parents were also included to assess
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parent-school communication. Convenience sampling was used, and the intended sample size was determined
through Cochran’s formula for a finite population using a 95% confidence level, a standard normal value of
1.96, an estimated proportion of 0.50, and an acceptable error of 0.05. However, the final quantitative sample
size was not explicitly reported in the study document.

The qualitative phase included 12 university academics and educational experts. Semi-structured interviews
were conducted to identify the variables, codes, categories, and relationships needed to develop the proposed
model. The qualitative data were analyzed using conventional content analysis in MAXQDA. Trustworthiness
was evaluated according to the criteria of transferability, credibility, confirmability, and dependability. Inter-
coder reliability was examined by asking two independent coders to analyze five interviews after receiving the
necessary instructions.

The initial qualitative analysis generated 40 codes related to academic achievement, learning quality,
motivation, self-regulation, parental support, parent-school communication, psychological conditions, peer
interactions, economic circumstances, digital access, and educational planning. These codes were subsequently
integrated into 10 subthemes and four principal themes. A fuzzy Delphi procedure involving 12 experts was
then used to screen and confirm the extracted themes. The linguistic responses were converted into triangular
fuzzy numbers and analyzed in Microsoft Excel.

Quantitative analyses included descriptive indices, exploratory factor analysis, confirmatory factor analysis,
the Kaiser—Meyer—Olkin measure, Bartlett’s test of sphericity, and analysis of variance. Exploratory factor
analysis was conducted using principal component analysis with Varimax rotation and Kaiser normalization.
Confirmatory factor analysis was performed using LISREL 8.5. Factor loadings above 0.40 and t-values
greater than 1.96 were considered acceptable. Longitudinal differences between in-person and remote periods
and cross-sectional differences among classes with different annual attendance percentages were tested using
analysis of variance. SPSS 16, LISREL 8.5, SmartPLS, MAXQDA, and Microsoft Excel were used for data
analysis.

Findings

The inter-coder agreement rates for the five independently coded interviews ranged from 73.53% to 86.05%,
indicating acceptable qualitative reliability. The qualitative analysis yielded four principal themes: academic
performance and learning quality; the role of parents and school interactions in academic progress;
psychological and social factors affecting learning; and the influence of economic, infrastructural, and
educational planning factors.

Economic, infrastructural, and educational planning factors represented the most frequent theme, accounting
for 45.20% of the extracted codes. The role of parents and school interactions accounted for 20.30%, academic
performance and learning quality accounted for 18.70%, and psychological and social factors accounted for
15.60%. The fuzzy Delphi analysis confirmed all 10 proposed constructs. Final fuzzy evaluation values ranged
from 0.764 to 0.782, indicating that all constructs achieved acceptable scores and were retained.

The KMO value was 0.906, indicating adequate sampling suitability for factor analysis. Bartlett’s test of
sphericity was statistically significant, ¥*>=2316.684, df=276, p<0.001. Exploratory factor analysis produced
four factors with eigenvalues greater than one. All extracted communalities exceeded 0.50, ranging from 0.520
to 0.704. Factor loadings ranged from 0.505 to 0.743, and all components loaded most strongly on their
theoretically specified factors.

Confirmatory factor analysis supported the measurement model. Standardized factor loadings ranged from
0.67 to 0.84, while corresponding t-values ranged from 8.08 to 10.55. Therefore, all indicators were statistically
significant and no item required removal.

The longitudinal comparison showed that the mean academic status score was higher during remote education
than during in-person education, with mean scores of 4.0447 and 3.1527, respectively. Parent—school
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communication was also higher during remote education, with a mean of 4.1427 compared with 3.2527 during
in-person education. Analysis of variance indicated statistically significant differences between the two
educational conditions, F=45.469, p<0.001.

The cross-sectional comparison also identified significant differences among the four classes. For academic
status, the mean scores were 4.06, 3.93, 3.74, and 3.25 for classes A, B, C, and D, respectively. Their annual
in-person attendance rates were 74%, 82%, 88%, and 92%. The difference among classes was statistically
significant, F=25.432, p<0.001. Parent-school communication means were 4.12, 3.48, 3.47, and 3.11 for
classes A, B, C, and D, respectively, and the difference was significant, F=24.719, p<0.001. Overall, classes
with lower in-person attendance and a greater proportion of remote education demonstrated better academic
status and stronger parent—school communication.

Discussion and Conclusion

The findings demonstrate that remote education was associated with higher academic status and stronger
parent-school communication in the studied school. The qualitative results further showed that these outcomes
were embedded in a broader system involving academic motivation, self-regulation, parental support,
psychological adjustment, technological access, and educational planning.

The higher academic scores observed during remote education may reflect greater flexibility in scheduling,
the possibility of reviewing instructional materials repeatedly, reduced time spent commuting, and increased
access to digital resources. Remote education may also have encouraged students to assume greater
responsibility for organizing their learning. Students capable of managing time, maintaining attention, and
completing assignments independently may have benefited particularly from this format.

The increase in parent-school communication during remote education can be explained by the transfer of part
of the learning environment from school to home. Parents became more directly involved in monitoring
attendance, accessing online platforms, following assignments, and communicating with teachers.
Consequently, they obtained more immediate information about students’ educational activities than they
usually received during conventional in-person instruction.

The prominence of economic, infrastructural, and planning factors indicates that remote education cannot be
evaluated independently of its implementation conditions. Reliable internet access, suitable digital devices,
teacher competence, clear scheduling, accessible instructional content, and school support appear to form the
foundational level of the proposed model. When these conditions are adequate, remote instruction may
improve learning flexibility and family participation. When they are inadequate, the same format may intensify
educational inequality and frustration.

The results should not be interpreted as evidence that remote education is universally superior to in-person
schooling. In-person education remains essential for direct teacher feedback, peer interaction, collaborative
learning, social development, and students’ sense of belonging to the school community. Furthermore, the
observed differences may partly reflect pre-existing differences among classes, teachers, family resources, or
student characteristics that were not fully controlled.

The most appropriate implication is therefore the development of a carefully structured blended learning
model. Such a model could preserve direct classroom interaction while retaining digital access, flexible
learning opportunities, online parent—teacher communication, and electronic monitoring of academic progress.
Parent participation should remain supportive rather than controlling, and schools should help students develop
self-regulation, time-management, digital literacy, and psychological coping skKills.

In conclusion, the study showed that remote education was associated with significantly better academic status
and stronger parent—school communication than in-person education in the investigated setting. The findings
support the use of integrated educational policies that combine the social and instructional strengths of face-
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to-face schooling with the flexibility, accessibility, and enhanced parental involvement offered by remote
learning.
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