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Introduction: School attendance and academic achievement are central 

indicators of student engagement and success, and relations between 

constructs are typically framed as predictors and outcomes, not as co- 

developing intertwined trajectories across multiple years of schooling. In 

Canada, where national attendance data are scarce, little is known about how 

absences and grades co-evolve through critical educational transitions. We 

examined heterogeneous joint trajectories of school absences and grade 

point averages (GPAs) from mid-elementary through secondary school (Grade 

5 to Grade 12) and examined the transition to secondary school (Grade 8 to 

Grade 9) as a developmental turning point. We also assessed correlates of 

academic functioning classes including demographic factors, elementary 

school type (K-8 vs. middle school), bullying victimization, and depression 

and anxiety symptoms.

Methods: Data were drawn from 701 students (53% girls; Mage = 10.9 years) 

participating in an eight-year longitudinal study spanning Grades 5–12 in 

southern Ontario, Canada. Official school-record data on annual absences 

and GPAs were analyzed using parallel-process piecewise latent growth curve 

modelling and multi-trajectory (latent class) analysis to identify distinct 

patterns of co-development and discontinuities at the secondary 

school transition.

Results: On average, absences increased, and GPAs remained relatively stable 

across Grade 5 to Grade 12, with a significant increase of 2.76% percent days 

absent at the secondary school transition. Six joint trajectories were identified: 

three stable groups showed minimal, developmentally appropriate absences 

with high, moderate, and mid-range GPA and three risk groups showed 

increasing or chronic absences paired with declining grades (high increasing 

absences with moderate declining GPA; low-elementary high-secondary 

absences with low mid-range declining GPA; chronic absences with mid- 

range declining GPA). Lower socioeconomic status, male gender, and higher 

depressive symptoms characterized at-risk trajectories.
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Discussion: Findings indicate that school attendance and achievement are 

dynamically linked, and for some, change sharply during the secondary school 

transition. Results underscore the need for early, targeted monitoring of both 

domains and for additional research to guide intervention and policy in the 

Canadian education context.

KEYWORDS

academic achievement, adolescence, grade point average (GPA), school absenteeism, 

school attendance, school transitions, longitudinal study

1 Introduction

Positive academic functioning is a cornerstone of prosperous 

development. School attendance and academic achievement 

(grades, exams, and standardized test scores) are two aspects of 

academic functioning that are consistently associated [e.g., 

(1–5)]. Difficulties in either area signal risk for poorer 

educational outcomes: students with frequent school absences or 

low academic achievement are less likely to graduate on time (5, 

6), more likely to drop out of high school (7), and less likely to 

pursue or complete higher education (3, 8, 9). These academic 

challenges also forecast a range of later adverse outcomes [see 

(10, 11)], including teen pregnancy (12), adult depression (13), 

substance use (14–16), incarceration (17), and suicidality 

(18–20). Given the lifelong implications of problematic academic 

functioning, understanding how school attendance and academic 

achievement evolve across development is essential for 

identifying when and for whom support is most needed.

Although several terms are used to characterize school 

absences, school attendance typically refers to students’ physical 

presence in compulsory schooling, and absenteeism includes 

excusable and inexcusable absences from compulsory schooling 

(10, 11). Student absences at or above 10% of instructional days 

is commonly referred to as chronic absenteeism (21, 22). 

Academic achievement refers to students’ performance on 

school-based evaluations such as course grades, cumulative 

grade point averages (GPAs), and standardized test scores (23). 

These two domains are conceptually distinct yet empirically 

intertwined indicators of academic functioning.

One context in which academic functioning may be vulnerable 

is during school transitions, which occur in education systems 

worldwide (23). In Canada, some students experience a middle 

school transition in Grade 6 or Grade 7, and most students 

transition to secondary school between Grade 7 and Grade 10, 

depending on the province. Compared to elementary school, 

which offers consistent structure and support, the transition to 

secondary school can feel unfamiliar and unpredictable. 

Students must navigate larger environments, shifting schedules, 

greater academic demands, increased autonomy, and changes in 

peer groups, often with less adult oversight (24–27). These 

challenges can heighten students’ concerns and stress as they 

enter a new phase of schooling (28, 29).

Cross-sectional and short-term longitudinal studies indicate 

that students often show increased absences and declines in 

grades or test scores immediately following the transition to 

secondary school (6, 30–32). However, little is known about 

how these short-term disruptions fit within students’ long-term 

developmental trajectories. Although many countries have 

prioritized monitoring student attendance [e.g. (33, 34),], 

Canadian data are limited. As outlined by Whitley et al. (35), 

there are several contributing factors, including (1) lack of 

federal oversight; (2) limitations of national cross-sectional 

research studies that include only single age groups (e.g., PISA; 

Grade 8 students (36); (3) prior national longitudinal studies 

included single items on days skipped [e.g., NLSCY (37)]; and 

days attended of the last 7 days [e.g., CHSCY, 2023 (38)], with 

ongoing surveys [e.g., CHSCY, 2025 (39)] omitting school 

attendance; and (4) until recently, absenteeism has not been a 

research focus of Canadian education scholars (40).

In the current study, we jointly modeled school absences and 

academic achievement in a large Canadian cohort followed 

annually from Grades 5 through 12. This design allowed us to 

examine how attendance and grades co-developed across 

elementary and secondary school, whether the transition to 

secondary school marked a discontinuity in these trajectories, 

and which individual and contextual factors differentiated 

adaptive vs. maladaptive pathways.

1.1 School absences over time and across 
school transitions

School absences are typically characterized by a ‘U’ pattern, 

with high absences in pre-school/early elementary years, 

generally low and stable rates in elementary grades, and rise 

sharply in secondary school, largely driven by increasing 

unexcused absences (1), a pattern documented in cross-sectional 

reports from national governments (41), school boards (42), and 

research organizations (43). Longitudinal analyses replicate these 

trends, showing either stable (30) or slight declines in 

attendance and increases in unexcused absences across mid- 

elementary grades (44, 45), and steeper increases during 

secondary school (1, 30, 45).

Although these reports provide population averages, 

researchers have used person-centered analytic approaches, like 

latent class growth analysis and growth mixture modeling, to 

study heterogeneity in school absenteeism longitudinally over 

time to classify students into subgroups based on similar 

patterns of attendance. This approach has been done with data 

from American, Finnish, and British students examining 
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different periods of compulsory schooling including early 

elementary school (46, 47), middle-school (48), across full 

elementary [K-8; (49)], middle through secondary school 

[Grades 6-12; (50)], and one study across full compulsory 

education [England, Years 1-11; (1)].

Across studies, researchers have consistently identified 

between three and six trajectory classes of school absences, with 

notable developmental shifts from elementary into secondary 

school. In the elementary and middle school years (46–50), most 

students (46%–90%) follow a low-stable absence trajectory (i.e., 

few absences), while smaller groups (5%–30%) show moderate- 

stable, decreasing, or gradually increasing absences, and a 

minority (1%–8%) demonstrate chronic high or early-onset high 

absences. By secondary school, however, heterogeneity becomes 

more pronounced. Benner and Wang (50)1 reported that 

approximately one-third of students maintained low absences, 

while the remainder showed moderate-to-high and increasing 

absences, and Dräger et al. (1) identified five distinct classes 

spanning compulsory education, with two large groups showing 

consistently low (66%) or moderate authorised absences (28%), 

and smaller groups following increasing unauthorised or 

authorised absences (6% combined). These findings suggest that 

although most students experience consistently low levels of 

school absenteeism, risk for moderate and chronic absences 

grows during the upper schooling years, particularly in 

subgroups whose absences escalate over time.

These developmental shifts are evident, yet few studies have 

modeled the transition point itself. Benner and Graham (30) 

demonstrated marked increases in absences across the first two 

years of secondary school compared to the average slope across 

two years of middle school; however, they focused on 

demographic and school structural aspects and did not look at 

unaccounted-for heterogeneity in patterns. Dräger et al. (1) 

charted trajectories of absences across elementary and secondary 

school but did not statistically account for the impact of 

transition. Benner and Wang (50) did address the transition in 

overall curves through a piecewise model, allowing different slopes 

in elementary and secondary school; however, the approach was 

not carried through in the class analysis where separate middle- 

and secondary-school models were estimated and the odds of 

moving class to class were assessed. These approaches prevent a 

unified test of continuity and create difficulties in testing whether 

slope changes at Grade 8 to Grade 9 are statistically significant for 

subgroups of students, and as a result, subtle patterns that unfold 

across the secondary school transition may be overlooked. Beyond 

documenting trajectories, absence classes are also differentially 

associated with academic outcomes.

Students with moderate or increasing school absences show 

poorer performance across multiple indicators, including 

standardized test scores in elementary and middle school (46, 

47), GPA and graduation in secondary school (50), higher 

dropout risk (49), and lower performance in General 

Certificate of Secondary Education, particularly for increasing 

unauthorized absences (1). In predicting school absences 

classes, most studies have focused on school-level correlates 

(e.g., teacher experience, school size) and demographics (e.g., 

gender, SES) and have not considered individual-level 

processes, such as bullying victimization or mental health 

problems, that may shape trajectories. Moreover, even though 

Benner and Wang (50) adjusted for Grade 8 GPA, they did 

not model the time-varying interplay between absences and 

GPA. Considering that GPA and absences are more strongly 

correlated when measured proximally (5, 8), greater 

variability in post-transition grades may have been 

overlooked, and accounting for this interdependence could 

have altered study conclusions. These limitations highlight the 

need for models that span elementary through secondary 

school and explicitly capture how school absences and 

academic performance co-develop across transitions.

1.2 Grades, test scores, and GPA over time 
and across school transitions

Like absences, researchers have examined average trajectories 

of academic achievement across compulsory schooling. In 

elementary years, students display steady gains in reading, math, 

and core skills (51–54), with middle school students 

experiencing a temporary disruption (55). The secondary school 

transition has been shown to be an inJection point; GPAs are 

stable through middle school but drop sharply at the secondary 

school transition, after which they level off or decline (30, 32, 

53). However, there is variation in students’ academic 

achievement over time.

Across studies, researchers have typically identified three to 

four latent classes of academic achievement, with patterns 

differing across schooling periods. In the elementary years, while 

most students (50%–75%) follow stable or improving 

trajectories, patterns among lower-performing students vary by 

study (52, 54). Fu et al. (52) identified a class with declining 

achievement (26%) and another class that remained persistently 

low-achieving (24%), whereas Lu (54) found that the lowest- 

performing math skills group was characterized by slower, but 

still positive, growth over time. In a two-year study of Chinese 

middle (Grade 7) and secondary school (Grade 10) students 

(56), observed four classes ranging from high-positive (20%), 

mid-negative (38%), and two low-stable groups (33%, 9%). In a 

study of upper-year elementary Canadian students, Duchesne 

et al. (57) identified three academic functioning classes: stable- 

high (63%), stable-low (23%), and declining (14%). At the start 

of secondary school, three and four distinct trajectory classes are 

consistently identified. In the U.S., Bowers and Sprott (58) 

reported four classes across the first three semesters of 

secondary school, with the largest groups comprising roughly 

19% (high-achieving stable) and 57% each (mid-achieving 

stable) and two smaller groups (mid-decreasing 11%; low- 

increasing 14%). In China, Liu and Lu (45) found three classes 

1Benner and Wang [13] modeled attendance rates (days present), not 

absences. For consistency, their classes are described here in terms of the 

absence equivalents (e.g., decreasing attendance=increasing absences).
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during the first year of senior secondary school, with a high 

declining group making up nearly 80% of the sample and the 

remaining students divided across increasing or normative 

(moderate-stable) groups. Over a long span across secondary 

school, researchers have identified three profiles including high 

(stable or slightly-increasing), moderate declining grades, and 

low-increasing classes (59, 60).

The inconsistency in trajectory study findings may be due to 

differences in achievement assessments which are confounded 

by nation. Most studies of Chinese youth rely on outcomes of 

standardized exams in Chinese, English, and math (45, 52, 

56), whereas studies of American students rely on GPA (58, 

59) or single-subject scores [e.g., math; (54)], or subjects 

analyzed separately in Taiwan (60), and the Canadian study 

included a 2-item parent-reported composite of academic 

motivation and achievement (57). Moreover, studies did not 

consistently span the same academic period and were isolated 

to elementary (52, 54) or secondary school (58, 59). When 

middle school and secondary school samples were included in 

a single study, they were analyzed as one sample (45), 

precluding an analysis of differences in trajectories of middle 

and secondary school students. Many studies also span only 

1.5–2 years (45, 58), which means we know little about long 

term patterns. These findings show that while person- 

centered analyses highlight clear heterogeneity in academic 

achievement, especially in secondary school, these studies do 

not explicitly assess how different groups of students change 

academically across school transitions.

School transitions frequently represent inJection points in 

academic achievement. Temporary interruptions or declines 

in grades have been observed following entry into both 

middle school (55) and secondary school (26, 30). Reyes et al. 

(31) documented that although students had similar grades 

pre-transition, the amount of decline immediately following 

the transition (i.e., minimal, moderate, or major) was 

associated with their grades and absences across the 

remainder of secondary school, but the low sample size 

precluded statistical tests of these hypotheses. In a statewide 

longitudinal study, Schwerdt and West (61) found that 

students transitioning to middle school in Grade 6 or 7 

experienced sustained achievement declines through Grade 

10, whereas those remaining in K–8 schools were more stable. 

Students entering secondary school in Grade 9 also showed a 

GPA drop, followed by partial recovery. Vasquez-Salgado and 

Chavira (32) reported similar findings in Latino youth, noting 

steep GPA declines across the Grade 8–9 transition, 

particularly among higher-achieving students, with gender 

differences in post-transition slopes (girls declining, boys 

rising). Although informative, most studies rely on averages 

(assuming a single path for all students) or short-term 

comparisons (with limited assessments on either side of the 

transition). Few have used trajectory models with statistical 

discontinuities across a long span accounting for 

heterogeneity, leaving unclear whether observed declines 

reJect developmental changes or transition-linked turning 

points, and whether subsets of students respond differently.

1.3 Grades and absences

Dräger et al. (62) recently found that school absences in the 

year before secondary school transition and in the 4 years after 

were most strongly associated with final secondary exam scores 

and highlighted the importance of the secondary school 

transition period. Although Benner and Graham (30) examined 

the impact of school transition on academic functioning using 

attendance and GPA, these highly correlated areas were looked 

at separately, and a joint trajectory was not examined, leaving 

readers to infer associations between the rate of change in 

increasing absences and declining GPA in secondary school. 

Grades and school absences are studied separately, but these 

domains are strongly interconnected. Indeed, national cohort 

studies consistently show that students who miss more school 

earn lower grades and test scores and are less likely to pursue 

postsecondary education (63, 64). This association holds across 

developmental stages and national contexts, suggesting that 

achievement and engagement are mutually reinforcing. As 

discussed above, both absences and grades display various 

pathways, and students following problematic trajectories often 

have lower achievement and higher dropout risk (1, 47, 49, 50).

Despite these parallels, to our knowledge, no published study 

has modeled grades and absences jointly to capture how they co- 

develop or whether transitions alter their association. Instead, 

absences are usually treated as predictors or outcomes of 

achievement [e.g., (1, 5, 62)]. This segmented approach does not 

address whether subgroups of students experience coupled 

trajectories. For example, it is unclear if chronic absenteeism 

predominantly occurs among those on declining GPA pathways, 

or whether stable attendance buffers grade declines at school 

transitions. In the current study, we addressed this knowledge 

gap by applying multi-trajectory modeling to identify co- 

occurring patterns of grades and absences across Grades 5–12 

and tested whether the secondary school transition (Grade 8–9) 

marked a discontinuity in these joint pathways.

1.4 Correlates

A range of individual and contextual factors shape students’ 

academic trajectories, especially during school transitions. The 

earlier move to middle school can either foster resilience or act 

as a sensitizing event that heightens vulnerability to later 

adjustment difficulties (65, 66). Gender may moderate how 

students respond to school transition. For example, boys often 

struggle more with adapting to new expectations than girls (29, 

67). On the other hand, Vasquez-Salgado and Chavira (32) 

found that although both genders showed declines in GPA 

during the secondary transition, girls’ grades tended to continue 

declining while boys’ GPA tended to increase across the first 

two years of secondary school. Socioeconomic status also 

matters, with achievement gaps between low- and high-SES 

youth widening after entry into secondary school (68). 

Transitions coincide with changes in peer relations, including 
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bullying involvement (69), and shifts in internalizing problems 

such as depression and anxiety (26, 70, 71); these areas of 

psychosocial functioning are also associated with school 

absenteeism and poorer achievement (7, 72–75).

1.5 Current study

In the present study, we build on prior research by jointly 

modeling school absences and grades across adolescence (i.e., 

Grades 5–12) in a large, longitudinal cohort of Canadian 

students. Although most prior studies have examined these 

domains separately, our unified approach identified 

heterogeneous multi-trajectory groups that reJect how absences 

and grades Juctuate together across adolescence. We also 

examined whether these joint pathways showed discontinuities 

at the secondary school transition, addressing a critical gap in 

the literature where transitions have rarely been modeled as 

potential turning points. Finally, we examined whether joint 

trajectory group membership was associated with individual and 

contextual correlates, including gender, socioeconomic 

background, bullying victimization, depression and anxiety 

symptoms, and elementary school structure (i.e., K-8 vs. middle 

school).

Existing academic studies typically describe pre- and post- 

transition patterns or identify trajectories across schooling but 

do not statistically model the transition itself as a discontinuity, 

leaving it unclear whether observed changes reJect general 

developmental trends or true transition-linked turning points 

[see (69), for an example in bullying]. Although multi-trajectory 

modeling has been increasingly applied in areas such as mental 

health (71), it has rarely been used to study academic 

functioning, and no prior work has examined absences and 

grades in a single model across school transitions. Accordingly, 

we identified joint trajectories of grades and absences from 

Grades 5 through 12. Specifically, we tested whether these 

trajectories demonstrated discontinuities at the secondary school 

transition and examined if individual and contextual factors 

differentiated membership in distinct joint trajectory groups.

We predicted that we would identify four to six distinct joint 

trajectories reJecting different combinations of absences and 

GPA. Specifically, we anticipated low-stable, moderate- 

increasing, and high-chronic patterns of absences, with faster 

increases during secondary school, combined with at least three 

GPA trajectories (high-stable, moderate-declining, and low- 

stable). We further predicted overlapping trajectories, such that 

students with consistently low absences would correspond to 

high-stable GPA trajectories, whereas those with chronic or 

escalating absences would cluster in low or declining GPA 

groups. To support validity, classes were compared on parent- 

reported absences and standardized achievement test scores with 

the expectation that at-risk classes would display higher parent- 

reported days absent and lower standardized achievement scores.

Consistent with prior work, we also predicted that gender and 

socioeconomic background would differentiate trajectory group 

membership. Beyond demographic factors, we predicted that 

poorer psychosocial functioning (i.e., higher bullying victimization 

and higher depression and anxiety symptoms), examined as 

averages within elementary and secondary school for parsimony, 

would be found in academic functioning classes characterized by 

chronic or increasing absences and low and declining 

achievement. We also predicted that students experiencing middle 

school would have a higher likelihood of belonging to at risk 

groups compared to those in full elementary (K-8) schools (61).

2 Materials and methods

2.1 Participants

Data were drawn from the McMaster Teen Study, a 

comprehensive multi-informant, multi-method, longitudinal study 

of students with a focus on interpersonal relationships, mental 

health, and academic achievement. In Time 1 of the study (spring 

2008), Grade 5 students were recruited from 51 randomly selected 

schools from one large southern Ontario Public School Board. 

A total of 1023 students took part in the first year and 875 

families agreed to take part in the longitudinal study; 703 

participants took part in at least one follow-up between Time 2 

and Time 8 (Grade 12), with 701 having data on grades and 

absences. In the first year of the study, students were on average 

10.91 years old (SD = 0.36), half were girls (53%), and most were 

White (76%; 16% racially/ethnically-diverse; 8% missing). Most 

parents had completed postsecondary education (69.6%), and the 

reported median household income fell between $70,000–$80,000 

CAD, comparable to both the municipal and provincial medians 

at the time of recruitment (www.statcan.gc.ca).

2.2 Procedure

University research ethics and parental consent and student 

assent were obtained annually. In the first year of the study, 

survey data were collected from students in schools and in 

subsequent years at participants’ homes (paper/pencil or online) 

and parents/guardians completed a telephone interview. Official 

school records were obtained from the participating school 

board (Grades 5–12). See Vaillancourt et al. (69) for details.

2.3 Measures

2.3.1 Academic functioning

Teacher-reported grades and school absences from Grades 5– 

12 were obtained from the participating school boards.

2.3.1.1 Days absent

In elementary school, the total number of days absent from 

school were obtained from school records. In secondary school, 

the number of classes missed per class were provided from 

school records; days absent per term was computed by an 
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average of class absences and term absences were summed for a 

total score. Days absent per year were converted to a percentage 

score of the total instructional days absent, which were 

correlated across time, rs = .22–.83.

2.3.1.2 Grades

In elementary school, letter grades were obtained for each 

term (T1–T3, 3 terms; T4, 2 terms2) for courses in English, 

French, math, science (T1–T4), social studies (T1 and T2), and 

history (T3 and T4). When participants had more than one 

grade within a subject (e.g., English reading, writing, and oral), 

grades were averaged prior to computing term averages. In 

secondary school, percentage scores were obtained for each 

course and converted to letter grades for consistency with 

elementary school data. Secondary school courses were diverse 

in the type of classes students could take and the academic 

stream. All available course grades were averaged. Grades ranged 

from <D- = 0 to A + = 12 (D- = 50%–52%; D = 53%–56%; 

D + = 57%–59%; C- = 60%–62%; C = 63%–66%; C + = 67%–69%; 

B- = 70%–72%; B = 73%–75%; B + = 76%–79%; A- = 80%–84%; 

A = 85%–89%; A + = 90%–100%). Correlations between term 

GPAs within a given year (Grades 5–8) were high, rs = .86–.93, 

as were GPA across years, rs = .65–.88. Because of the varied 

courses that students could take in secondary school, a 

traditional reliability coefficient could not be computed. 

Secondary school GPAs from Grades 9–12 were highly 

correlated, rs = .63–.89.

2.3.2 Latent class validation items

2.3.2.1 Parent-reported days absent

In Grades 6 to 12, parents reported the approximate number 

of days during the school year that their child was absent from 

school for any reason using a 6-point scale (0 = zero; 1 = 1–3 

days; 2 = 4–6 days; 3 = 7–10 days; 4 = 11–20 days; 5 = more than 

20 days).

2.3.2.2 Standardized test scores

In Grade 6, students completed Ontario’s Education Quality 

and Accountability Office (EQAO) assessments in reading, 

writing, and mathematics and in Grade 9 completed a 

standardized math assessment. These province-wide 

standardized tests evaluate student achievement against Ontario 

curriculum expectations (76). EQAO results were obtained from 

the participating school board. The possible values for EQAO 

scores were 0.1 (below provincial expectations) to 4.9 (above 

provincial expectations).

2.3.3 Latent class correlates

2.3.3.1 Demographics

In the first year of the study, student participants reported their 

gender (coded as: girl = 1; boy = 0). Participants and their parents 

reported their racial/ethnic background in Time 1 and Time 2 

(i.e., White, Middle Eastern-Canadian, African/West-Indian- 

Canadian, South-Asian-Canadian, Asian-Canadian, Native- 

Canadian, South/Latin-American-Canadian, and Other). Although 

the racial/ethnic diversity is representative of the population from 

which participants were sampled, due to the low frequencies of 

racially/ethnically diverse groups, race/ethnic background was re- 

coded as White (coded 0) and racially/ethnically-diverse 

(coded 1). Household income and parental education were 

reported by parents in the parent interview in Time 1 (and Time 

2 if not reported in Year 1). Income was reported using 8 

categories (1 < $20,000, 2 = 20,000–30,000, 3 = 30,000–40,000, 

4 = 40,000–50,000, 5 = 50,000–60,000, 6 = 60,000–70,000, 

7 = 70,000–80,000, 8 > 80,000) and the highest level of education 

attained was reported using 5 categories (1 = Did not complete 

secondary school, 2 = Completed secondary school, 3 = College 

diploma or trades certificate, 4 = University undergraduate degree, 

5 = University graduate degree).

2.3.3.2 Elementary school type

In elementary school, some students were enrolled in a 

kindergarten to Grade 8 school (coded 0), and others experienced 

a middle school transition in Grade 6 or Grade 7 (coded 1).

2.3.3.3 Mental health symptoms

Depression and anxiety symptoms were measured from Grade 5 

to Grade 12 using the Behavior Assessment System for Children-2 

[BASC-2 (77)], with the child version administered in Grades 5 and 

6 and the adolescent version in Grades 7–12. Items were rated on a 

4-point scale (0 = never to 3 = almost always) or dichotomously 

(0 = false, 2 = true). Items that were common to both versions were 

used in the present study, following procedures by Krygsman and 

Vaillancourt (78). Subscales included symptoms of depression (12 

items) and anxiety (10 items). Scales demonstrated excellent 

internal consistency (depression α = .87–.91; anxiety α = .85–.91). 

Items within subscales were summed within year and then 

averaged over schooling period to create composite scores for 

elementary and secondary school.

2.3.3.4 Bullying victimization

In Grade 5 to Grade 12 participants completed the 

Vaillancourt and Hymel Bullying Involvement Scale that 

assessed bullying victimization and perpetration (79, 80). 

Participants read a definition of bullying before reporting how 

often in the last 3 months that they have experienced being 

bullied. Five items were asked including a general question, 

physical, verbal, social, and cyber bullying, with several examples 

of what the targeted behaviour entailed. Youth responded using 

a 5-point frequency scale (0 = never, 1 = only once or twice, 2 = 2 

or 3 times a month, 3 = once a week, 4 = several times a week). 

2During Time 4 (Grade 8) of data collection the Ministry of Education of 

Ontario changed provincial report card requirements. Instead of three 

term reports students received a preliminary report and two official term 

assessments. The school board provided the research team with the two 

official reports in Time 4 data collection.
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Items were averaged to create annual composite scores and had 

good internal consistency (α = .79–.82). Elementary school 

(Grade 5 to Grade 8) and secondary school (Grade 9 to Grade 

12) scores were averaged, respectively.

2.4 Statistical analysis

2.4.1 Descriptive statistics and missingness

Participants in the analytic sample were compared to non- 

participants based on Grade 5 demographic variables (i.e., 

gender, ethnicity, household income, parent education) and 

Grade 5 days absent and GPA. Group comparisons were 

conducted using two-tailed independent-samples t-tests and chi- 

square tests of independence. Little’s MCAR test was applied to 

assess the randomness of missing data in the analytic sample. 

Mplus was used to derive estimated means and correlations for 

absences and GPA using full information maximum likelihood 

estimation with robust standard errors to account for 

missing data and non-normality.

2.4.2 Average growth curves

Mplus version 8.11 (Muthén and Muthén, 2017) was used to 

estimate parallel-process piecewise latent growth curve models 

for GPA and absences, applying full information maximum 

likelihood to address missing data, with robust standard errors 

(i.e., maximum likelihood robust estimation; MLR) to account 

for deviations from normality. Consistent with Rioux et al. 

(113), the models incorporated level and slope discontinuities, 

enabling trajectories to shift around a specified event. The 

transition to secondary school was modeled as this event. 

Growth parameters for grades and absences were correlated. 

Each outcome included two segments: Grades 5–8 (pre- 

transition) and Grades 9–12 (post-transition), both specified 

with linear and quadratic parameters to capture potential 

nonlinear change. A level discontinuity at Grade 9 allowed for a 

level change in trajectories between Grades 8 and 9. Models 

included covariance terms between latent curve factors. Model 

adequacy was assessed using conventional fit statistics, with 

criteria of CFI ≥ 0.95, RMSEA ≤ 0.06, SRMR ≤ 0.08, and a 

nonsignificant χ2 test indicating acceptable fit (81).

We further examined if elementary and secondary school 

curves had a similar shape by setting slope and quadratic 

parameter estimates equal and testing equality using the Wald 

chi-square test. We also examined if there was a marked change 

in absences and grades immediately before and after the 

secondary school transition by computing estimated scores in 

Grade 8 and Grade 9 and testing for equality using the Wald 

chi-square test.

2.4.3 Heterogeneous classes

Parallel-process Latent Class Growth Analysis [LCGA; also 

referred to as Group-Based Multi Trajectory Modeling, GBMTM 

(82)] was applied to identify unobserved subgroups of students 

who shared similar developmental patterns in absences and 

grades. Model fit was evaluated using the Bayesian Information 

Criterion (BIC), the Lo–Mendell–Rubin Likelihood Ratio Test 

(LMR-LRT), and the Bootstrapped Likelihood Ratio Test 

(BLRT), with classification quality supported by posterior 

probabilities greater than 0.70. Final models were selected based 

on statistical fit, theoretical clarity, and adequate group size 

(≥2% of the sample) with trajectory shapes consistent with the 

existing literature. Models with up to nine classes were 

estimated. Trajectory estimates at Grade 8 and Grade 9 were 

compared to evaluate changes around the transition to 

secondary school.

2.4.4 Class validation

To substantiate class configuration, we examined differences 

in parent-reported absences across time from Grade 6 to Grade 

12 and standardized test scores in Grade 6 (i.e., reading, writing, 

math) and Grade 9 (i.e., math) using ANOVA and post hoc 

pairwise comparisons.

2.4.5 Class correlates

After identifying trajectory classes, we examined whether they 

were differentially associated with hypothesized correlates, 

including gender, socioeconomic background, and mental health 

functioning in elementary and secondary school. Preliminary 

chi-square tests and ANOVAs were conducted, and only 

correlates that were statistically significant at p < .05 were 

probed, using Fisher’s Least Significant Difference test where 

homogeneity of variance tests were not rejected, and Dunnett’s 

T3 where the test of homogeneity of variance was rejected. The 

Benjamini–Hochberg correction was applied to omnibus and 

post hoc tests to control for multiple comparisons (83).

2.4.6 Sensitivity analysis

A sensitivity analysis was conducted to examine whether the 

class structure could be replicated using a subset of participants 

that had data in both elementary school and in secondary 

school (n = 573).

3 Results

3.1 Participants

Of the 875 participants enrolled, 701 had data on absences/ 

grades and comprised the analytic sample. Compared to 

participants not retained for longitudinal analyses, the analytic 

sample had higher parental education [t(805) = −6.261, p < .001], 

household income [t(770) = –6.060, p < .001] and were more 

likely to be White [82.4% vs. 64.3%; χ2 (1, N = 787) = 22.785, 

p < .001]. No significant differences emerged between included 

and excluded participants on sex [χ2 (1, N = 875) = 0.037, 
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p = .848]. Those in the analytic sample differed on Grade 5 

absences [t(801) = 3.997, p < .001] and GPA [t(829) = −6.303, 

p < .001]. Little’s MCAR test suggested that data in the analytic 

sample were not missing completely at random 

[χ2(880) = 1658.006, p < .001]. Missingness on absences and 

grades in later waves was associated with earlier observed higher 

absences and lower grades. Consistent with standard practice 

(84), data were treated as missing at random using full 

information maximum likelihood (FIML) estimation in analyses.

3.2 Descriptive statistics and correlations

Table 1 includes the descriptive statistics for school absences 

and grades across time, as well as for correlates. Within-time 

correlations between absences and grades (rs = −.619 to −.126, 

ps < .001) and across-time associations were statistically 

significant, ranging from low to moderate (rs = −.573 to −.102, 

ps < .05). Stability across adjacent time points was high for 

absences (rs = .542 to .831, ps < .001) and grades (rs = .773 to 

.887, ps < .001).

3.3 Average trajectories—parallel-process 
piecewise latent growth curve models

3.3.1 Model fit

Parameter estimates for the discontinuity level and curve 

parallel-process latent growth models for grades and absences 

are presented in Table 2. The preliminary model yielded a non- 

positive definite residual covariance matrix. To remedy this, the 

quadratic variance components were successively constrained to 

0 until the model ran without error (variance of elementary and 

secondary school quadratic parameters for absences and GPA 

constrained to 0). The resulting model fit was acceptable, 

χ2(88) = 312.010, p < .001, CFI = .950, RMSEA = .060 (90% 

CI = .053–.068), SRMR = .075 (see Figure 1). The intercept, 

slope, and level parameters had statistically significant variance 

estimates. In this model, the intercepts of percent days absent 

and GPA were negatively correlated, r = -.203, p < .001, as were 

slope factors in elementary, r = -.465, p < .001, and secondary 

school, r = -.637, p < .001. The secondary school level change 

factors for absences and GPA were also correlated, r = -.661, 

p < .001, with larger increases in absences associated with larger 

decreases in GPA.

3.3.2 Secondary school transition

The elementary and secondary school portions of the absences 

trajectory were not equal, χ2(2) = 101.329, p < .001, and there was 

an increase of 2.76% of instructional days between Grade 8 and 

Grade 9, χ2(1) = 65.918, p < .001. In elementary school, the 

average absences curve was slightly increasing, with a statistically 

significant increase across the secondary school transition, and 

the secondary school average curve increased at a higher rate 

than in elementary school.

The elementary and secondary school portions of the GPA 

trajectory were not equal, χ2(2) = 68.687, p < .001. In elementary 

school, the average GPA curve was Jat, whereas in secondary 

school, the average GPA curve was decreasing with a slight 

rebound in Grade 12. The Grade 8 and Grade 9 average 

estimated GPA scores were not different, χ2(1) = 2.262, p = .133.

3.4 Heterogeneous classes: parallel- 
process latent class growth models

The seven, eight, and nine-class models did not replicate the 

best log-likelihood, even with increased random starts. These 

higher-order models consistently identified a class of three 

individuals. To aid in model identification, these cases were then 

excluded from analysis and all solutions were re-run. Fit indices 

are shown in Table 3. The lowest log-likelihood was not 

replicated for the nine-class solution and was not considered a 

viable solution. BIC declined steadily from the two- through 

eight-class solutions. All models produced posterior probabilities 

above .70, entropy between .884 and .901, and significant BLRT 

values. The seven- and eight-class solutions did not add 

conceptual clarity beyond the six-class solution. The six-class 

model had adequate group sizes and yielded conceptually 

meaningful distinctions. Starting values from this model were 

used to test a model with twice the random starts to ensure the 

lowest loglikelihood value was replicated. For reasons of model 

fit, parsimony, and interpretability, the six-class solution was 

selected as the final latent class growth model (see Figure 2; 

Table 4).

Three classes demonstrated stable absences in elementary 

school with slightly increasing absences in secondary school that 

were paired with relatively stable trajectories of GPA, while 

another three classes had chronically increasing absences over 

elementary and secondary school, which were paired with 

variable trajectories of GPA. One third of students followed a 

high-achieving increasing trajectory for GPA (“As”) across 

Grades 5–12 (n = 225; 32.2%) with low absences in elementary 

school that slightly increased across secondary school. Over one 

quarter of students showed a similar pattern (slight increase and 

relatively stable secondary school) with slightly lower intercept 

(“Bs”) (n = 203; 29.1%). The absences trajectory for this class 

was similar to the “As” class. Class 3 (n = 123; 17.6%; “B/Cs”) 

displayed stable elementary grades, starting at a 6.81 GPA (C+/B 

−) intercept, that remained stable over secondary school. 

Students in this class also followed a low trajectory of absences 

that increased over secondary school, and exceeded the 

chronically absent cutoff (i.e., 10%) by Grade 12.

The remaining three classes demonstrated more variable 

trajectories. Class 4 showed an increasing elementary absences 

trend with steeply increasing absences across secondary school, 

reaching an estimated 27% days absent by Grade 12. This 

pattern of absences was coupled with stable B-level GPA 

through elementary school and into Grade 9 which declined 
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across the remainder of secondary school (n = 57; 8.2%; 

“increasing absences/elementary Bs, secondary school decline”). 

Class 5 showed low-stable elementary school absences, 

increasing significantly over the transition, with quadratic 

growth in secondary school, reaching 40% days absent by Grade 

12. This was paired with declining C-level grades in elementary 

school that continued through Grade 11, increasing slightly in 

Grade 12 (n = 67; 9.6%; “increasing absences/declining Cs”). 

TABLE 2 Parameter estimates for absences and GPA parallel-process discontinuity latent 

growth curves.

Parameter Estimate s.e. p

% days absent

Intercept 3.800 0.139 <.001

Slope 1 0.452 0.181 .013

Quadratic 1 0.071 0.060 .233

Slope 2a
−1.261 0.340 <.001

Quadratic 2 1.303 0.133 <.001

Event—secondary school 4.763 0.375 <.001

GPA

Intercept 8.128 0.060 <.001

Slope 1 0.030 0.042 .474

Quadratic 1 0.024 0.014 .079

Slope 2 −0.499 0.074 <.001

Quadratic 2 0.106 0.026 <.001

Event—secondary school 0.419 0.084 <.001

GPA, grade point average. Level and slope discontinuity latent growth curve models. Slope 1 

and quadratic 1 are parameter estimates representing the average elementary school (Grades 

5–8) curve and slope 2 and quadratic 2 are parameter estimates representing the average 

secondary school (Grades 9–12) curve. Event is for the additional level change associated 

with secondary school. Covariance terms between latent curve factors also estimated in 

the models. Statistically significant parameter estimates are bolded.
aThe negative slope reJects the initial rate of change at Grade 9, whereas the quadratic term 

dominates the overall trajectory shape; linear and quadratic parameters should be 

interpreted jointly.

FIGURE 1 

GR, grade; GPA, grade point average. Percent days absent and GPA parallel-process piecewise latent growth curve model with level and curve 

discontinuity. Grades 5–8 are elementary school and Grades 9–12 are secondary school.

TABLE 3 Fit indices for latent class for absences and GPA.

No. of Groups BIC LMR-LRT BLRT Entropy

Co-occurring depression and anxiety symptoms

1 Class 48,192.902 – –

2 Class 45,256.548 <.001 <.001 0.901

3 Class 44,211.088 .014 <.001 0.895

4 Class 43,713.629 .256 <.001 0.897

5 Class 43,248.892 .437 <.001 0.906

6 Class 42,948.251 .121 <.001 0.886

7 Class 42,741.257 .569 <.001 0.884

8 Classa 42,533.737 .746 <.001 0.889

9 Classa Best loglikelihood not replicated

BIC, bayesian information criterion; LMR-LRT, Lo-Mendell-Rubin likelihood ratio test; 

BLRT, bootstrapped likelihood ratio test. Bold are the final selected class solutions.
aBest log likelihood not replicated.
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Class 6 displayed chronically increasing absences across 

elementary school, with a marked increase in Grade 8 to Grade 

9, before declining across secondary school. The trend for 

elementary school GPA was like Class 5; however, they exhibited 

more than a full letter grade drop in GPA from Grade 8–9 

before increasing to nearly Grade 5 levels in Grade 12 (n = 23; 

3.3%; “chronically absent/elementary Cs/transition decline- 

rebound”).

FIGURE 2 

GR, grade; GPA, grade point average. Percent days absent and GPA parallel-process latent class growth analysis six class solution. Grades 5–8 are 

elementary school and Grades 9–12 are secondary school.
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TABLE 4 Parameter estimates for percentage days absences and GPA parallel-process discontinuity latent class growth curve analysis.

% days absent GPA

Parameter n/% Estimate s.e. p Estimate s.e. p

Class 1 stable absences/As

225/32.2%

Intercept 3.482 0.239 <.001 9.558 0.078 <.001

Slope 1 −0.161 0.260 .536 0.076 0.060 .203

Quadratic 1 0.175 0.080 .028 0.082 0.018 <.001

Slope 2 −1.224 0.327 <.001 −0.085 0.062 .168

Quadratic 2 0.913 0.106 <.001 0.005 0.021 .814

Event—secondary school 1.612 0.303 <.001 1.424 0.074 <.001

Class 2 Stable absences/Bs

203/29.1%

Intercept 2.690 0.228 <.001 8.267 0.119 <.001

Slope 1 −0.081 0.239 .734 −0.016 0.080 .837

Quadratic 1 0.201 0.085 .019 0.068 0.024 .005

Slope 2 −1.196 0.468 .011 −0.364 0.149 .015

Quadratic 2 1.205 0.176 <.001 0.057 0.051 .258

Event—secondary school 3.057 0.420 <.001 0.856 0.147 <.001

Class 3 stable absences/B/Cs

123/17.6%

Intercept 2.970 0.285 <.001 6.812 0.168 <.001

Slope 1 0.546 0.303 .072 −0.083 0.142 .558

Quadratic 1 −0.057 0.104 .582 0.012 0.040 .771

Slope 2 −1.330 0.984 .177 −0.323 0.219 .141

Quadratic 2 1.418 0.508 .005 0.028 0.085 .738

Event—secondary school 3.015 0.664 <.001 0.032 0.244 .895

Class 4 increasing absences/elementary Bs-high school decline

57/8.2%

Intercept 8.009 1.129 <.001 7.934 0.245 <.001

Slope 1 2.053 0.978 .036 −0.075 0.133 .574

Quadratic 1 −0.249 0.323 .441 0.005 0.04 .908

Slope 2 −1.052 1.623 .517 −1.298 0.407 .001

Quadratic 2 1.842 0.738 .013 0.239 0.181 .189

Event—secondary school 6.098 1.405 <.001 0.243 0.300 .418

Class 5 increasing absences/declining Cs

67/9.6%

Intercept 4.067 0.437 <.001 6.248 0.191 <.001

Slope 1 0.531 0.460 .249 0.305 0.203 .134

Quadratic 1 0.091 0.172 .598 −0.204 0.071 .004

Slope 2 −0.020 2.209 .993 −2.257 0.351 <.001

Quadratic 2 2.690 0.847 .002 0.677 0.141 <.001

Event—secondary school 11.345 1.473 <.001 −1.650 0.321 <.001

Class 6—chronic absences/elementary Cs/transition decline-rebound

23/3.3%

(Continued) 
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3.4.1 Class validation

To substantiate the class structure, we examined differences 

between academic functioning classes on parent-reported 

absences in Grades 6–12 and standardized test scores in Grade 6 

and Grade 9. The classes differed on parent-reported days 

absent in all seven years examined, ps < .001. In Grade 6 and 

Grade 7, the three stable absences classes and the increasing 

absences/declining Cs classes did not differ and were lower than 

the remaining two classes with elevated absences and changed 

over time in line with the estimated proportion of days. In 

Grade 9 and 10, the increasing absences/elementary Bs- 

secondary school decline and increasing absences/declining Cs 

classes were higher than the stable absences groups, and lower 

than the elevated trajectory class. In Grades 11 and 12, there 

were no differences between the three elevated trajectories on 

parent-reported absences. The classes also differed on EQAO 

scores in Grade 6 reading, F(5, 666) = 84.585, p < .001, writing, F 

(5, 668) = 67.946, p < .001, and math, F(5,664) = 72.001, p < .001. 

For all subjects, the Stable absences/As class reported the highest 

scores, followed by the Stable absences/Bs class, then the 

Increasing absences/Bs- secondary school decline class (writing 

scores not different). All classes with increasing/chronic 

absences scored similarly on math and writing, with the Stable 

absences/B/Cs class outperforming the chronic absences/ 

elementary Cs-transition decline-rebound class. Classes also 

differed on the Grade 9 standardized math assessment, F 

(5,668) = 45.316, p < .001, with Stable absences/As and Stable 

absences/Bs achieving higher scores than the other four classes.

3.4.2 Class correlates

All results are presented in Table 5. The Benjamini-Hochberg 

correlation was performed on Omnibus chi-square and F statistics 

(no changes) and for pairwise comparisons, where 14 of the 38 

statistically significant (i.e., p < .05) comparisons were corrected 

and no longer considered statistically significant.

3.4.2.1 Demographics

Gender was significantly associated with class membership with a 

large effect size (φ = .263), with more girls than expected (standardized 

residual = 3.2) and fewer boys than expected (standardized 

residual = −3.4) in the Stable absences/As class and fewer girls 

expected (standardized residual = −3.2) and more boys than 

expected (standardized residual = 3.4) in the Stable absences/B/Cs 

class. Race/ethnicity and elementary school type (Kindergarten to 

Grade 8 vs. middle school) were not associated with class 

membership. Classes also differed by household income (moderate- 

large effect; η2 = .124). The “Chronic absences/elementary Cs 

transition decline-rebound” class had the lowest household income 

(exception “Increasing absences/Declining Cs”). For parental 

education, Stable absences/As and Stable absences/Bs had higher 

parental education than other classes (large effect; η2 = .174).

3.4.2.2 Bullying victimization

Although statistically significant omnibus tests were found for 

bullying victimization in elementary and secondary school, the 

effect sizes were small. The Levene’s test of homogeneity of 

variance was statistically significant, and pairwise comparisons 

were completed with the Dunnet T3 test. Following the BH 

corrections for multiple testing, in elementary school, the Stable 

absences/As class reported lower bullying victimization 

compared to the Increasing absences/declining Cs class. 

Although the Chronic absences/elementary Cs-transition 

decline-rebound class reported the highest victimization rates, 

the relatively higher standard errors likely precluded detection of 

a statistically significant result. There were no differences in 

secondary school bullying victimization scores.

3.4.2.3 Mental health symptoms

The six academic functioning classes were found to differ on 

mental health symptomology, with small to medium effect sizes 

(η2 = .015-.069). In elementary school, the Stable absences/As 

class reported lower depression scores compared to the Stable 

absences/B/Cs. The Chronic absences/elementary Cs transition 

decline-rebound class reported higher depression symptoms than 

the Stable absences/As and Stable absences/Bs classes. There were 

no differences in anxiety symptoms in elementary school. In 

secondary school, there were no statistically significant pairwise 

comparisons between classes for depression symptoms. The Stable 

absences/B/Cs class reported lower secondary school anxiety 

symptoms than the “Increasing absences/Elementary Bs secondary 

TABLE 4 Continued

% days absent GPA

Parameter n/% Estimate s.e. p Estimate s.e. p

Intercept 7.459 1.004 <.001 6.340 0.336 <.001

Slope 1 0.992 1.542 .520 0.394 0.361 .275

Quadratic 1 1.033 0.629 .101 −0.273 0.126 .030

Slope 2 −6.013 5.359 .262 0.533 1.030 .605

Quadratic 2 −0.023 1.997 .991 0.258 0.351 .463

Event—secondary school 35.247 4.624 <.001 −4.464 0.511 <.001

GPA, grade point average. Statistically significant parameter estimates are bolded. Linear slope and quadratic terms should be interpreted jointly when evaluating trajectory shape.
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school decline” and the “Chronic absences/Elementary Cs 

transition decline-rebound” classes.

3.5 Sensitivity analysis

Classes were estimated using a subset of participants who had 

data in elementary school and in secondary school (n = 573). The 

structure and trajectories of academic functioning classes 

replicated those found with the full sample. Specifically, class 

sizes were within 0.17%-2.77% of classes estimated using FILM 

with participants with any data see Supplementary Figure S1.

4 Discussion

4.1 Summary of Key findings, 
interpretation, and integration

We followed a large cohort of Canadian students from Grades 

5 through 12 to examine the co-development of school absences 

and academic achievement, with attention to changes 

surrounding the secondary school transition from Grade 8 to 

Grade 9. On average, absences increased, and GPA remained 

relatively stable across the eight-year period, with the steepest 

changes emerging after entry to secondary school. Using 

piecewise latent growth models, we found a significant 

discontinuity in absences at Grade 9; compared to Grade 8, 

students missed approximately 3% more instructional days in 

the first year of secondary school which was followed by a 

continued upward trend through Grade 12. GPA trajectories, by 

contrast, were stable across elementary school, and declined only 

modestly in secondary school. We also observed that higher 

percent days absent and increasing absences trajectories were 

associated with lower GPAs and declining GPA trajectories. 

Further, significant variation in parameter estimates indicated 

heterogeneity in trajectories of absences and GPAs.

Person-centered analyses revealed six distinct joint trajectories 

of absences and GPA. Most students were in one of three groups 

that exhibited consistently low elementary school absences, 

increasing slightly in secondary school and relatively stable 

academic achievement with high (As), moderate (Bs), or mid- 

range (B/Cs) GPAs. The remaining one-fifth of students were 

classified in one of three groups demonstrating chronic or 

increasing absences, coupled with distinct GPA trajectories: (1) 

increasing absences with stable elementary B-level GPAs declining 

in secondary school, (2) increasing absences with declining Cs, 

and (3) chronic absences with elementary C-level GPAs with 

transition decline–rebound. Class membership was differentiated 

by gender, socioeconomic status (SES), and mental health 

symptoms. Girls were overrepresented in the stable absences/stable 

As class, and boys were overrepresented in the stable absences/ 

stable B/Cs class. Students in the increasing absences/declining 

GPA classes had the lowest SES. The chronic increasing absences 

class had the highest depression symptoms scores in elementary 

school (compared to stable absences/As and stable absences Bs) 

with a trend in secondary school, and higher anxiety symptoms in 

secondary school compared to the stable B/Cs class. These results 

support that absences and academic achievement are 

developmentally intertwined and that the transition to secondary 

school marks a turning point in this coupling, particularly for 

students already showing early risk indicators.

Our results converge with international findings showing 

increased school absenteeism and, for some students, academic 

difficulties during secondary school transitions (24, 26, 70). Both 

domains demonstrated the characteristic pattern of positive, stable 

functioning in elementary school followed by divergence and 

widening disparities during secondary school. Although there are 

no published Canadian longitudinal studies for comparison, our 

average trajectory for absences appears remarkably similar to the 

cross-sectional absences by grade figure published by the Toronto 

District School Board (42). These findings extend the robust 

pattern of transition-linked academic vulnerability identified in 

U.S. and European samples (30, 46, 49) to a Canadian context 

where such longitudinal data have been lacking.

In the absence of comparable joint-trajectory studies, our 

results are consistent with prior research on single construct 

trajectories indicating that most students maintained low 

absence levels (46, 48, 49), whereas a subset displayed escalating 

or chronic absenteeism (1, 47, 50). Our GPA trajectories align 

with prior research showing most students followed high- or 

moderate-stable pathways, whereas a smaller proportion showed 

consistently low or declining grades (54, 58–60). The three 

stable GPA groups in our study (A, B, and B/C level) 

correspond to these normative patterns, while the declining and 

chronically low trajectories follow risk groups reported in U.S. 

and Chinese samples (45, 56). Extending prior short-term 

studies, our eight-year data show that GPA recovery after 

decline was uncommon, indicating that achievement gaps often 

consolidate following the high-school transition. The chronic 

absences class showed notable variation in secondary school in 

both absences and GPA, which Juctuated in tandem. This small 

class, representing 3% of the sample, did demonstrate a coupled 

pattern of decline in academic functioning followed by 

improvement; however, the class had trajectory parameter 

estimates with high standard errors relative to other classes, 

leading us to use caution interpreting findings involving this 

class. It is possible that this class was composed of students who 

were absent from school for a variety of reasons (e.g., high 

medical needs; severe truancy) and encompassed heterogeneity 

within itself, which could contribute to the lack of differences in 

examining class correlates. For example, Dräger et al. (1) found 

separate classes with strongly increasing authorised absences 

(1.62%) and strongly increasing unauthorised absences (0.82%).

Replicating prior findings, we found gender differences by class 

membership, aligning with Alhadabi and Li (59), who found higher 

and more stable achievement trajectories among girls. Our results 

also support international evidence that SES remains a central 

determinant of academic functioning (64, 68), underscoring the 

need to address structural inequities that contribute to attendance- 

related disengagement. Unlike others who have found that 

racially/ethnically diverse students were more likely to follow at- 
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risk academic trajectories of absences (46, 47, 50) or grades (59), we 

found that academic functioning classes did not vary by race/ 

ethnicity. It is possible that findings may have been different if we 

had accounted for the school context of racial composition. 

Minority students do better after school transition when they are 

in a school with a higher proportion of same race/ethnic peers 

(24, 30). Findings may also have been masked due to our crude 

classification of White and racially/ethnically diverse backgrounds 

(an analytic decision based on low representation of several 

minorities) or by failure to consider other factors that impact 

Canadian children, such as rurality. In Canada, territorial findings 

by the Department of Education Government of Yukon (85) 

indicate that half (51%) of students missed 20 or more days of 

school, and this was especially problematic for rural elementary 

(74%) and rural secondary (80%) students with similar rates 

reported by students who identified as Yukon First Nation (79% 

overall; 77% elementary; 81% secondary). More research is needed 

on the nuances of the Canadian landscape.

Beyond demographic factors, psychosocial correlates further 

differentiated academic functioning classes, although their effects 

were comparatively modest. Consistent with research linking peer 

difficulties and emotional problems to school engagement (7, 72, 

73, 86–88), students in classes marked by increasing or chronic 

absences and declining grades reported higher depression and, to 

a lesser extent, anxiety symptoms. Surprisingly, larger effects 

between groups were not found, given the consistent small to 

moderate effects found between emotional symptoms and 

academic functioning (72, 73, 89). Differences in bullying 

victimization were small but followed the same gradient, albeit 

few statistically significant comparisons, with higher victimization 

in lower-achieving, high-absence groups. By combining scores for 

depressive symptoms, anxiety symptoms, and bullying 

victimization across the entire schooling period, we may have 

unintentionally masked year-to-year changes that could emerge 

with a more fine-grained analysis, especially given the variation 

observed across the three at-risk classes. Finally, elementary school 

structure (K-8 vs. middle-school) was unrelated to trajectory 

membership, in contrast to studies showing that students 

attending middle school experience declines in grades and 

attendance compared to those in K-8 schools (25, 90, 91). 

However, others have shown that school configuration alone 

exerts minimal inJuence on academic outcomes once individual 

and family factors are considered (61).

Our study extends prior research in several important ways. 

First, to our knowledge, it is the first Canadian longitudinal 

analysis spanning eight years of schooling, including mid- 

elementary school through secondary school with official school- 

record data. Second, by jointly modeling absences and GPA, we 

provide evidence that these two indices of academic functioning 

co-evolve. Previous research has largely treated one as a predictor 

of the other [e.g., (1, 5, 62)], overlooking the possibility that the 

two domains of functioning are mutually reinforcing, as has been 

suggested (6, 44, 49). The present multi-trajectory approach 

revealed that students with persistently high or increasing 

absences rarely sustain high GPA levels, and that the combination 

of chronic absenteeism and declining grades often emerges 

around transition years. These findings also refine prior reports of 

transition-linked achievement declines. Whereas Benner and 

Graham (30) and Vásquez-Salgado and Chavira (32) documented 

sharp drops in grades at the transition, our results indicate this 

was true for a small group of students. The findings suggest that 

the move from elementary to secondary school may represent a 

sensitive period for some students, especially those already 

experiencing socioeconomic or emotional difficulties.

4.2 Mechanisms and explanatory 
frameworks

The study findings support conceptualizing academic 

functioning as a single system of engagement and achievement, 

rather than separate constructs. For some students, changes in 

function coincided with the secondary school transition. The 

observed patterns here can be interpreted using complementary 

frameworks. From a dynamic systems perspective (92, 93), 

absences and GPA form interdependent subsystems within a 

larger network of academic functioning. Perturbations at the 

school transition, such as increased academic demands, reduced 

teacher continuity, and changes in the peer group, can destabilize 

established patterns and prompt reorganization toward new 

equilibrium states such as resilience, disengagement, or re- 

engagement. As an example, in the chronic absence/transition 

decline–rebound class, students’ absences spiked at the transition 

but partially recovered by Grade 12, suggesting potential re- 

stabilization following adaptation. Other students were more 

resilient to the school transition, following developmentally 

appropriate pathways of attendance and stable achievement. 

Alternatively, the secondary school transition can be viewed as a 

transition-linked turning point, that is, the overlap of a significant 

life event (i.e., the transition into secondary school) on a 

developmental process (i.e., adolescence). This period can be a 

particularly vulnerable time as it also coincides with profound 

developmental changes in cognition, and social, emotional, and 

biological development (94), leading to substantial changes in 

psychosocial functioning in the immediate and long-term (95). 

Students with differing prior experiences may respond to such 

transitional events in varying ways including the emergence of 

new behaviour, discontinuation of existing behaviour, or changes 

in behavioural patterns (95). In the present study, most students 

continued on a path of developmentally normative growth in 

absences and maintained consistent GPAs; however, others were 

vulnerable to the transition, experiencing changes in their 

attendance and achievement.

Increased absences can disrupt instructional continuity, which 

in turn reduces achievement and reinforces school avoidance. This 

feedback loop is well documented in previous research (5, 96). 

Socioeconomic disparities may exacerbate this cycle by limiting 

access to transportation, health care, and parental monitoring 

(3). Mental health difficulties, particularly depressive symptoms, 

can further impair concentration and motivation (97), leading to 

both increasing absences and decreasing grades (73). Conversely, 

strong parental and teacher support, school belonging, and 
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consistent expectations may sustain engagement through school 

transition related stress (70, 98).

4.3 Strengths and limitations

This study has several notable strengths. We used objective 

school-record data on absences and grades, minimizing recall 

and social desirability biases inherent in self- or parent-report 

measures. The eight-year longitudinal design with 4 years on 

either side of the secondary school transition allowed us to 

account for adequate time before the transition as well as how 

adaptation to the secondary school transition unfolded across 

secondary school, two notable limitations in extant school 

transition research (26, 70). Testing a baseline variable-centered 

model allowed us to examine the strength of association 

between curves on absences and grades. Employing parallel- 

process piecewise growth models and multi-trajectory analyses 

provided a rigorous test of whether the secondary school 

transition constitutes a developmental discontinuity and 

identified subgroups following distinct joint pathways. Class 

validation using parent-reported absences and standardized test 

scores adds convergent validity to the six-class solution. The 

subsample sensitivity analysis yielded comparable classes, 

supporting the robustness of our findings. Finally, we provide 

much-needed data on Canadian students (35).

Notwithstanding the notable strengths of the study, several 

limitations warrant consideration. First, absence records did not 

distinguish excused (e.g., health) vs. unexcused (e.g., skipping 

class) absences. Prior work shows these forms of absenteeism have 

differential rates of change over compulsory schooling (1) and 

relate differently to grades, with a higher proportion of unexcused 

absences more strongly related to lower test scores (96). Second, 

for consistency all grade data were converted to letter grades; the 

conversion likely reduced the variability that would have been 

observed in continuous percentage scores. Third, data were drawn 

from a single Ontario public school board, limiting 

generalizability to other school districts, provinces, and territories. 

Fourth, attrition was modest but systematic; students with lower 

GPAs and higher absences at baseline were underrepresented in 

later waves, potentially underestimating the prevalence of chronic 

absence trajectories. Fifth, the chronic absence class had a small 

sample size, and the comparison of correlates may have been 

underpowered to detect differences between classes. Sixth, 

correlates of bullying victimization and mental health symptoms 

were examined concurrently rather than dynamically, precluding 

conclusions about directionality.

4.4 Future directions

Future research should expand on the present findings in several 

ways. Although we have begun to understand how the elementary to 

secondary school transition inJuences trajectories of academic 

functioning, bullying victimization (69), and internalizing problems 

(71), it remains unclear how these areas of functioning are 

associated in different academic periods, particularly across school 

transitions. Models that parse within-person and between-person 

variation, such as the random-intercept cross-lagged panel model 

(99, 100) or the autoregressive latent trajectory model with 

structured residuals model (101), could test temporal precedence 

and cascading effects among absences, achievement, peer 

relationships, and emotional well-being (102). Such models allow 

testing of how factors may initiate a cascade of school withdrawal 

to declining achievement, as well as plausible mechanisms. For 

example, bullying victimization may prompt school refusal, leading 

to loneliness and internalizing symptoms, resulting in achievement 

declines. In addition, multi-trajectory modeling approaches with 

simultaneous trajectories of academic functioning, bullying 

victimization, and internalizing symptoms would clarify the degree 

to which these domains co-develop and identify distinct subgroups 

characterized by similar patterns of risk and adaptation across the 

school transition.

Future research should also examine early adult functional 

outcomes (e.g., post-secondary enrollment and completion, 

earnings, positive relationships) of differing joint trajectory 

classes. For example, students with declining GPAs and those 

with low-increasing GPAs over the first 1.5 years of secondary 

school were far more likely to drop out of secondary school 

compared to mid-achieving students (58), underscoring the 

long-term risks associated with these lower-achieving 

trajectories. Extending this work beyond a deficit-focused 

framework to include indicators of positive behavioural 

adjustment, such as prosocial behaviour and school engagement, 

would further help identify resilient developmental profiles, 

which could inform prevention and intervention programs. 

Incorporating reason-coded absence data (i.e., excused vs. 

unexcused) would allow finer-grained analyses of risk 

mechanisms as unexcused absences are more related to 

academic risk than excused (21).

As this is the first eight-year study of Canadian students’ absence 

and grade data, results require replication, not only with the time 

frame, but also in other provinces across the country. Given 

Canada’s increasingly diverse population (103), future studies 

should examine cultural and regional differences, including 

Indigenous, First-Nations, Métis, and rural communities in 

northern Canada where absenteeism rates remain 

disproportionately high compared to non-First Nations-identifying 

and urban students (85). Indeed, researchers have highlighted the 

urgent need to understand school attendance supports among 

Indigenous students in Canada (104). Understanding these 

Canada-specific contextual factors is essential for designing 

equitable policy. Finally, for studies including data collected during 

the COVID-19 pandemic, careful attention should be given to 

school closures and other mitigating factors, as school absenteeism 

and grades were adversely affected (105–107).

4.5 Implications

The findings of the present study have several practical 

implications. At the practice level, the results underscore the 
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importance of monitoring both school attendance and GPA as 

early indicators of disengagement. Schools could integrate 

routinely collected attendance and grade data into early 

warning systems to Jag students exhibiting upward absence 

trends or GPA declines, especially during school transition 

years. Kearney et al. (108) highlighted the potential early 

warning sign that school attendance problems play in 

identifying students at risk for academic failure, mental health 

difficulties, and school dropout, emphasizing the importance 

of early detection and intervention to prevent these cascading 

adverse outcomes. At the policy level, the results reinforce 

calls for standardized national reporting of attendance metrics 

(35) to enable longitudinal tracking and cross-provincial/ 

territorial comparisons. Finally, our findings highlight the 

need for multi-tiered intervention approaches (109). Universal 

strategies such as consistent attendance messaging and 

supportive school climates should be complemented by 

targeted supports for youth exhibiting early risk (e.g., 

frequent absences in late elementary school; increasing 

absences in early secondary school) and intensive 

interventions for those with chronic absence (11). Addressing 

SES-related disparities through equitable access to health, 

transportation, and academic resources remains critical (110). 

Several Canadian provincial governments have proposed such 

principles of early warning and tiered intervention through 

formal policy directives [e.g. (111, 112)].

5 Conclusion

This study provides the first Canadian longitudinal evidence 

that school attendance and academic achievement are 

developmentally intertwined across the transition to 

secondary school. Although most students maintain 

consistent attendance and achievement, a significant minority 

follow risk trajectories marked by increasing absences and 

declining GPA, particularly among students with lower SES. 

Students in the most at-risk classes showed slightly increased 

bullying victimization and internalizing symptoms. 

Monitoring the joint progression of school absences and 

achievement can help educators identify students at risk of 

disengagement before such patterns become entrenched. 

Supporting continuity of learning and connection during 

school transitions is therefore essential to promoting long- 

term educational success.
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