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Purpose: This study examined the association between attendance in a first-year educational support program and academic
performance among students in allied health education.

Patients and Methods: This retrospective observational study was conducted at a single university and included 67 first-year
students enrolled in clinical laboratory technology and clinical engineering programs during the first semester of 2025. Attendance was
recorded across 11 sessions of the Introduction to Self-Learning Management program. The program was conceptually informed by
self-regulated learning theory and included goal setting, individual learning activities, self-reflection, and instructor feedback.
Academic performance was assessed using grade point average (GPA) at the end of the semester. Attendance was analyzed using
multiple linear regression and independent-samples #-tests. In multiple linear regression analysis, attendance, academic foundation test
score, and mathematics placement test score were included as explanatory variables.

Results: Multiple linear regression showed that attendance remained significantly associated with GPA after adjustment for baseline academic
performance variables ( = 0.20, 95% confidence interval [CI] 0.06-0.34, P = 0.005), whereas academic foundation test score and mathematics
placement test score were not significantly associated with GPA. For descriptive comparison, students with one or fewer absences showed
a significantly higher mean GPA than those with two or more absences (mean difference 0.89, 95% CI1 0.43-1.34, P=0.0007, Cohen’s d =1.02).
Conclusion: Attendance was positively associated with GPA in this sample. Because of the retrospective observational design and
absence of direct self-regulated learning measures, causal interpretation is limited. Prospective studies with controlled designs are
needed to determine whether attendance can serve as an indicator for identifying students requiring additional educational support.

Plain Language Summary: Many students in allied health programs, such as clinical laboratory technology and clinical engineer-
ing, experience difficulties during their first year at university. Developing effective study habits early is important, but educators often
struggle to identify students who may need additional support.

This study was conducted to explore whether attendance in a first-year learning support program could be related to students’
academic performance. The program, called Introduction to Self-Learning Management, was designed to help students plan their
learning, carry out study activities, reflect on their progress, and receive feedback. The researchers examined attendance records from
11 program sessions and compared them with students’ grade point averages (GPA) at the end of the semester.

The study included 67 first-year students at a Japanese university. The results showed that students who attended more sessions tended
to achieve higher GPAs. In particular, students with few or no absences performed better academically than those who missed multiple
sessions. Because this was an observational study, the results do not prove that attendance directly caused better academic performance.

These findings suggest that attendance may be associated with academic performance during the early stage of allied health
education. Further studies are needed to determine whether attendance monitoring can help educators identify students who may
benefit from additional academic support.
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Introduction

Recently, first-year education has received increased attention as a foundation for improving students’ learning outcomes
in health professions education." The initial period after university admission is a critical transition during which students
experience substantial changes in learning environments, daily routines, and assessment standards. Students who fail to
establish effective learning habits and self-efficacy during this stage are at increased risk of poor academic performance
or early withdrawal. In contrast, early educational support has been associated with higher engagement, self-efficacy, and
persistence, which may positively influence later academic and clinical performance.”> Early educational interventions
are therefore considered essential for the long-term development of students in medical and allied health professions.

Multiple factors including learning habits, personality traits, motivation, and learning environments influence
academic achievement.* Among these factors, class attendance has been widely recognized as a key behavioral indicator
of learning engagement, and previous studies have demonstrated its association with academic performance.
Levshankova et al reported positive relationships between attendance and examination scores in nursing education,’
while Al Shenawi et al observed similar associations in a surgical clerkship setting.® These findings suggest that
attendance may reflect not only formal participation, but also students’ engagement in learning activities. Although
attendance—performance associations have been reported in medical and nursing education, evidence remains scarce in
clinical laboratory technology and clinical engineering education, where students are expected to develop autonomous
learning habits, safety-oriented decision making, and readiness for interprofessional collaboration from an early stage of
professional training.

Self-regulated learning (SRL) has been proposed as a theoretical framework for enhancing learning effectiveness.
Panadero, drawing on the models of Zimmerman and Pintrich, described SRL as a cyclical process consisting of
forethought (planning), performance (monitoring and strategy use), and self-reflection (evaluation and improvement).’”
Through repeated engagement in this cycle, learners develop greater self-efficacy, sustained motivation, and adaptive
learning strategies.® Empirical studies have shown that SRL-related strategies, such as peer learning and help seeking,
are positively associated with academic outcomes, including in flipped classroom environments.® Moreover, SRL is not
an innate ability but a skill that can be fostered through structured educational interventions.’

In Japan, as in many other countries, some students may enter higher education without sufficient experience in
independent learning. A national report from the Ministry of Education, Culture, Sports, Science and Technology
indicates that while study time outside school has increased among academically higher-performing secondary school
students, it remains low among lower-performing students, and learning time among university students has shown
limited improvement compared with past surveys.'” In addition, OECD data indicate that Japanese students spend less
time on homework than the OECD average, suggesting relatively limited engagement in out-of-class learning activities.''
As a result, strengthening first-year education has been recognized internationally as a priority in higher education.*
Despite this need, relatively few studies have examined early-year educational programs specifically targeting students
training to become clinical laboratory technologists and clinical engineers; professions that require autonomous, safety-
oriented learning and readiness for interprofessional collaboration.

Against this background, at our institution, a first-year educational program entitled Introduction to Self-Learning
Management was implemented and conceptually informed by self-regulated learning theory. The program was designed
to support self-directed learning by guiding students through repeated cycles of goal setting, individual learning activity,
reflection, and improvement. In each session, students set short-term learning goals using Google Forms, engaged in
individual learning activities, reflected on their progress, and received aggregated instructor feedback in the following
session. These components correspond to forethought, performance monitoring, and reflection processes described in
self-regulated learning models. Accordingly, this study examined the association between attendance in a first-year
educational support program and academic performance, measured by grade point average (GPA), during the first
semester. By analyzing attendance patterns, this study sought to provide empirical evidence regarding early educational
engagement in allied health education, with particular attention to the training of clinical laboratory technologists and
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clinical engineers. Because attendance and academic performance may both be influenced by pre-existing student
characteristics such as prior academic achievement, motivation, and study habits, the observed association should be
interpreted cautiously.

Materials and Methods
Study Design and Participants

This retrospective observational study included all first-year students enrolled in the clinical laboratory technology
and clinical engineering programs during the first semester at a single university. The study population comprised all
first-year students targeted by a first-year educational program conducted during scheduled free periods within the
first-semester academic timetable. Attendance was expected for all students because the program was offered to the
full first-year cohort; however, participation in each session was not mandatory because the program was conducted
outside formal class hours. No formal a priori sample size calculation was performed, and all eligible students
during the study period were included; therefore, the statistical power to detect smaller associations may have been
limited. Baseline demographic and academic data were obtained from anonymized institutional records, including
age (defined as age on April 1, 2025), gender, major, academic foundation test scores, and mathematics placement
test scores.

Educational Program: Introduction to Self-Learning Management

Introduction to Self-Learning Management is a first-year educational program conceptually informed by self-regulated
learning (SRL) theory. The program supports students in designing and managing their own learning through an
experiential cycle consisting of goal setting, execution, reflection, and improvement. The program was conducted once
a week for a total of 11 sessions during the first semester.

Each session followed a standardized structure. At the beginning of the session, students set learning goals by
entering their plans (“what,” “how much,” and “how”) into a Google Form. This was followed by an individual learning
period lasting 30—-60 minutes, with the duration gradually extended from 30 minutes in the first session to 60 minutes by
the fourth session and maintained thereafter. After the learning period, students conducted self-evaluation and reflection
by recording their progress and challenges. At the beginning of the subsequent session, the instructor provided
aggregated feedback based on the previous week’s reflections, highlighting common challenges such as time allocation,
concentration, and adjustment of learning goals, together with practical examples for improvement. Individualized
feedback was not provided.

Google Forms enabled standardized data collection, visualization of learning progress, and prompt reflection for
subsequent instructional planning. The program aimed to foster four key skills: planning, execution, concentration, and
self-improvement. Prior to program implementation, a survey of senior students was conducted to collect information on
study strategies and reflections, and the summarized results were shared with first-year students to provide realistic
examples of diverse learning approaches. The same instructor conducted all sessions using the same procedure through-
out the program to ensure consistency across sessions.

Measures
Attendance
Attendance was recorded for all 11 sessions. Total attendance was analyzed as a continuous variable. For descriptive
analyses, students were also categorized into two groups based on the number of absences: one or fewer absences (<1
absence) and two or more absences (>2 absences). This grouping was used to distinguish students with near-complete
attendance from those with repeated absences and was intended for descriptive comparison only. Because the number of

students with repeated absences was limited, this categorical comparison was interpreted descriptively.
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Academic Performance

Academic performance was assessed using GPA at the end of the first semester. In the institutional grading system,
grades were converted to numerical values as follows: S=4, A=3,B=2,C=1, and D = 0, and GPA was calculated by
dividing the total weighted grade points by the number of registered credits.

Potential Sources of Bias

Because attendance was used as a behavioral indicator of engagement, unmeasured factors such as students’ motivation,
study habits, or personal circumstances may have influenced both attendance and academic performance. Although
baseline academic performance variables were included in multivariable analysis, residual confounding may remain.

Statistical Analysis

Attendance was analyzed as both a continuous and a categorical variable. To examine the association between attendance
and GPA while accounting for baseline academic performance, multiple linear regression analysis was performed with
GPA as the dependent variable and attendance, academic foundation test score, and mathematics placement test score as
independent variables. Regression coefficients (), 95% confidence intervals (Cls), and p values were reported. GPA was
also compared descriptively between attendance groups using Welch’s two-sample #-test because of unequal group sizes
between groups. Effect size was calculated using Cohen’s d and interpreted as small (0.2), medium (0.5), and large (0.8).
As a sensitivity analysis, students were additionally recategorized using an alternative cutpoint (0 absences vs. >1
absence), and GPA was compared between groups using Welch’s two-sample ¢-test.

All statistical analyses were conducted using EZR (Saitama Medical Center, Jichi Medical University, Saitama,
Japan), a graphical user interface for R (The R Foundation for Statistical Computing, Vienna, Austria), and Microsoft
Excel (Microsoft Corp., Redmond, WA, USA). Variance inflation factors (VIFs) were examined to assess multicolli-
nearity among explanatory variables, with values below 10 considered acceptable. A two-tailed p value of <0.05 was
considered statistically significant.

Ethics Approval and Informed Consent

All attendance and academic data were anonymized before analysis. Questionnaire responses had originally been
collected for educational reflection purposes but were excluded from research analysis in accordance with institutional
ethical restrictions. This study was approved by the Research Ethics Committee of Gunma University of Health and
Welfare (approval number: RS25-20). Written informed consent was obtained from all participants prior to the study.
Participants were informed that participation was voluntary, that non-participation would not result in any disadvantage,
and that they could withdraw at any time.

Results
Participants

A total of 68 first-year students were initially enrolled in the program. One student was excluded because of insufficient
attendance data, resulting in a final analytic sample of 67 participants. The demographic and baseline academic
characteristics of the participants are summarized in Table 1. Participants were enrolled in either the Clinical
Laboratory Science or Clinical Engineering major. The mean age at baseline was 18.01 + 0.12 years (range, 18—19).
The mean academic foundation test score was 51.0 £ 9.5, and the mean mathematics placement test score was 41.3
+24.9.

Association Between Attendance and Academic Performance

Multiple linear regression analysis showed that attendance remained significantly associated with GPA at the end of the
first semester after adjustment for academic foundation test score and mathematics placement test score (p = 0.20, 95%
confidence interval [CI] 0.06-0.34, P = 0.005; Table 2). In contrast, neither academic foundation test score nor
mathematics placement test score showed a statistically significant association with GPA. The overall model explained
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Table | Participant Characteristics of First-Year Students (n = 67)

Characteristic

Value

Total participants

67

Major
Clinical Laboratory Technology
Clinical Engineering

44 (65.7%)
23 (34.3%)

Gender
Male

Female

31 (46.3%)
36 (53.7%)

Age at baseline, mean *+ SD (range)

18.01 £0.12 (18-19)

Academic foundation test score, mean = SD

51.0+95

Mathematics placement test score, mean * SD

41.3 £ 249

Table 2 Multiple Linear Regression Analysis of Attendance and Baseline Academic
Factors Associated with GPA

Variable B Standard Error | 95% CI P value
Attendance 0.20 0.07 0.06-0.34 0.005
Academic foundation test score —-0.02 | 0.0l —0.04-0.01 | 0.207

—0.01-0.01 | 0.380

Mathematics placement test score | 0.00 0.01

Notes:  indicates the regression coefficient adjusted for all variables included in the model. Model
statistics: RZ = 0.163, adjusted R? = 0.123, F = 4.085, p = 0.010.
Abbreviations: GPA, grade point average; Cl, confidence interval.

Table 3 Comparison of GPA by Overall Attendance Status Across ||
Sessions

Group n | GPA, Mean = SD | 95% CI P value | Cohen’s d

<| absence | 56 | 1.99 £ 0.85 1.75-2.22

22 absences | Il | 1.10 £ 0.59 0.64-1.57 | 0.0007 1.02

Note: GPA was compared between groups using Welch’s two-sample t-test.
Abbreviations: GPA, grade point average; SD, standard deviation; Cl, confidence interval.

16% of the variance in GPA (adjusted R’ = 0.12). VIFs for all explanatory variables were below 2 (Attendance: 1.08;
academic foundation test score: 1.46; mathematics placement test score: 1.39), indicating no substantial multicollinearity.

Comparison of GPA by Attendance Category
For descriptive analysis, students were categorized into two groups based on the number of absences. The mean GPA was
1.99 £ 0.85 (95% CI, 1.75-2.22) among students with one or fewer absences and 1.10 + 0.59 (95% CI, 0.64—1.57) among
students with two or more absences (Table 3). The mean difference in GPA between the two groups was 0.89 (95% CI
0.43-1.34).

Welch’s two-sample #-test showed a statistically significant difference in GPA between the two groups (p = 0.0007;
Figure 1). The effect size was large, with a Cohen’s d of 1.02. Because the higher-absence group was small, this
categorical comparison was interpreted descriptively.
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Figure | Comparison of grade point average by overall attendance status across | | sessions. Students were categorized into two groups based on the number of absences
across | | sessions: one or fewer absences (<1 absence) and two or more absences (22 absences). GPA was measured at the end of the first semester. The group with one
or fewer absences showed a significantly higher GPA than the group with two or more absences (P = 0.0007, Welch’s two-sample t-test). Error bars represent 95%
confidence intervals.

As a sensitivity analysis, students were recategorized using an alternative cutpoint: no absences (0 absences) versus
one or more absences (=1 absence). The mean GPA was 2.06 + 0.93 (95% CI, 1.77-2.35) among students with no
absences (n = 42) and 1.48 + 0.66 (95% CI, 1.20-1.75) among students with one or more absences (n = 25) (Table 4).
Welch’s two-sample #-test showed a statistically significant difference between the two groups (mean difference 0.58,
95% CI 0.19-0.97, P = 0.004, Cohen’s d = 0.67), consistent with the primary analysis.

Discussion

This study examined the association between attendance and academic performance, measured by GPA, in a first-year
educational program conceptually informed by self-regulated learning (SRL) theory for students training to become
clinical laboratory technologists and clinical engineers. Higher attendance was associated with higher GPA at the end of
the first semester, both when attendance was analyzed as a continuous variable and when students were grouped by
absence frequency. These findings are consistent with previous studies in medical and nursing education reporting
positive associations between attendance and academic performance.’

Attendance has been widely discussed as a behavioral indicator of learner engagement rather than merely an
administrative requirement. Regular participation in educational activities has been linked to academic outcomes in
prior studies.”® In the present study, the observed association may reflect multiple overlapping factors, including study
habits, motivation, time management, and other stable student characteristics during the early stage of university
education. Recent work has also highlighted that habitual learning behaviors play an important role in students’ self-
regulated learning processes during university adaptation.'?

Table 4 Sensitivity Analysis: Comparison of GPA by Alternative
Attendance Cutpoint

Group n | GPA, Mean = SD | 95% CI P value | Cohen’s d
0 absences | 42 | 2.06 £ 0.93 1.77-2.35
2| absence | 25 | 1.48 + 0.66 1.20-1.75 | 0.004 0.67

Note: GPA was compared between groups using Welch’s two-sample t-test.
Abbreviations: GPA, grade point average; SD, standard deviation; Cl, confidence interval.

6 https: Advances in Medical Education and Practice 2026:17



Ishihara et al

The educational program examined in this study was conceptually grounded in SRL theory. SRL models proposed by
Zimmerman and Pintrich emphasize cyclical processes of planning, performance, and reflection, which are associated
with effective learning behaviors across educational settings.®’ In addition, SRL has been recognized as an important
framework for learning adaptation in clinical and professional training environments.'*> However, because SRL-related
constructs were not directly measured in the present study, SRL theory should be regarded as a conceptual background
rather than a direct explanatory mechanism for the observed association.

Previous research has shown that early educational support may facilitate students’ adaptation to university learning
environments by enhancing engagement, self-efficacy, and persistence.”® Although attendance in a structured first-year
program was associated with GPA in this study, the retrospective observational design and absence of a comparison
group do not allow conclusions regarding whether the program itself improved academic performance.

From an educational perspective, the present findings suggest that attendance, as a simple behavioral indicator, may
be associated with academic performance in a first-year professional healthcare training context. Attendance should be
interpreted cautiously, as absences may occur for legitimate reasons and do not always reflect students’ motivation or
learning behaviors. In addition, although the between-group comparison showed a large effect size (Cohen’s d = 1.02),
this estimate should be interpreted cautiously because of the small size of the higher-absence group and the possibility of
residual confounding.

Recent educational literature emphasizes a shift from traditional knowledge-transmission approaches toward learner-
centered and coaching-oriented models that support students’ autonomous learning and reflective processes.'®'’
Although instructional strategies were not directly evaluated in this study, the structure of the program included elements
such as goal setting, reflection, and aggregated feedback that are conceptually consistent with these educational
principles.

Compared with existing research that has primarily focused on medical schools and nursing education,™ this study
provides empirical data from allied health education, specifically in the training of clinical laboratory technologists and
clinical engineers, where evidence has remained scarce regarding attendance and academic performance during the first
semester. Because these professions require systematic, autonomous, and safety-oriented learning, early engagement in
structured educational activities may be particularly relevant for students’ adaptation to this educational context.

Several limitations should be acknowledged. First, this study was conducted at a single institution with a relatively
small sample size, which may limit transferability to other educational settings. Second, academic performance was
assessed solely using GPA without incorporating other relevant factors such as learning motivation, metacognitive skills,
or direct measures of SRL behaviors. Third, although attendance remained significantly associated with GPA after
adjustment for baseline academic scores, much of the variance in GPA remained unexplained, suggesting that other
unmeasured factors may contribute substantially to academic performance. Fourth, the retrospective observational design
precludes causal inference. Future prospective studies should examine whether attendance remains associated with
academic outcomes after incorporating direct measures of SRL, motivational factors, and indicators of early academic
adaptation.

Conclusion

This retrospective observational study demonstrated an association between attendance in a first-year educational
program conceptually informed by self-regulated learning theory and academic performance, measured by GPA,
among students training to become clinical laboratory technologists and clinical engineers. Students with higher
attendance tended to achieve higher GPAs at the end of the first semester, even after adjustment for baseline academic
scores.

Because this study was conducted at a single institution with a relatively small sample size, used GPA as the sole
indicator of academic performance, and did not directly measure self-regulated learning or motivational factors, causal
inference cannot be made regarding whether the program itself influenced academic performance or whether attendance
reflected pre-existing student characteristics.

Future prospective multi-institutional studies should incorporate direct measures of self-regulated learning, motivation,
and early academic adaptation to further clarify factors associated with academic performance in early allied health education.
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