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The present study examined the relative salience of age within cohort, grade retention, and delayed
school entry (3 dimensions of age appropriateness) in 3,684 high school students’ academic motivation,
engagement, and performance. Structural equation modeling revealed that after the effects of demo-
graphic characteristics and grade retention were taken into account, little significant variance was
explained by the linear effects of age within cohort. However, subsequent modeling incorporating
nonlinear effects showed that the markedly older-for-cohort students (i.e., over the “standard” 12-month
age range for a given cohort) and delayed-entry students (i.e., academic “red shirts”) experienced some
academic disadvantage in motivation, engagement, and performance while the age-appropriate students
(particularly the younger ones) fared best. Over and above demographic and age-within-cohort effects,
the effects of grade retention were consistently negative. Taken together, data suggest that there appear
to be little or no motivation, engagement, or performance advantages to being markedly older-for-cohort,
having delayed-entry status, or being retained in a grade.
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Within any school cohort (or grade level), there is quite a range
in age, often spanning up to 2 years. Although most students are
“age appropriate” (i.e., they fall within the “standard” 12-month
age range for their cohort), others are markedly older for their
cohort (i.e., over the 12-month age range for a given cohort).
Indeed, within this latter group are students whose entry to school
has been delayed (i.e., they have been held out or “red-shirted”) or
who have been retained in (i.e., have repeated) a particular grade
level. Although there has been a good deal of research examining
effects of age appropriateness among elementary school students,
little further work has been conducted into the academic lifespan
among high school students across a wide variety of salient edu-
cational factors. Moreover, refatively little work has brought to-
gether in the one study three key dimensions of age appropriate-
ness (age within cohort, grade retention, delayed school entry) to
most appropriately -assess the effects of age appropriateness on
academic outcomes.

The present study was conducted to address these gaps with an
examination of the relative salience of age within cohort, grade
- retention, and delayed entry in high school students’ academic
motivation, engagement, and performance. Implications of the
findings are relevant to (a) theorists conceptualizing about child
development and its interface with students’ effectiveness at
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school, (b) practitioners who must teach to-a diverse student body,
(c) policy makers recommending starting ages and retention cri-
teria, and (d) parents or caregivers who are, to varying degrees,
relevant to decisions regarding school readiness and grade reten-
tion.

Age Appropriateness and Different Orientations to
Child Development

Any consideration of age appropriateness in school is under-
pinned by theories and attitudes about child development and how
these interface with views on school readiness, when to start a
child at school, and on what bases a child is deemed to “fit” with
his or her cohort (see Meisels, 2002). There are four views on child
development that are particularly relevant to these considerations.
The nativist (“internal clock™) view holds that children are ready
for school when they are mature enough to sit quietly, engage with
peers, and accept direction. The environmental view holds that
children’s readiness is defined in terms of practical characteristics
of behavior such as their knowledge of colors, shapes, counting,
and the letters of the alphabet. The social constructivist view holds
that school readiness is defined in social and cultural terms such
that readiness depends on the individual child and his or her
background. The interactionist position holds that readiness is
bidirectional, focusing on the child’s learning, skills, and knowl-
edge but also taking into consideration the capacity of the school
to meet the child’s needs (Meisels, 2002).

To varying degrees, all four views underpin decisions and
advice regarding the age of entry for an individual child. The
nativist view is often the basis for the decision to enter a child
when he or she is relatively older (e.g., delay a child’s entry) and
to retain child in a particular grade—if children are pushed beyond
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their abilities or do not fit with their environment, there is greater
risk of academic failure. The social constructivist view would
predict delayed entry, for example, on the basis of prior links to
socioeconomic status and ethnicity (see Jones & Mandeville,
1990). On the other hand, ‘the environmental and interactionist
views are often the basis for on-time eniry or decisions not to
retain a child because there is a great range of normal variation in
development that can be accommodated by the school (see May &
Kundert, 1997). Hence, these theories and orientations toward
child development drive some very specific issues and challenges
that children, parents, and schools face. The present study exam-
ines three such issues—age within cohort, grade retention, and
delayed school entry—and their role in academic motivation,
engagement, and performance at high school.

The Effects of Age Within Cohort on
Educational Outcomes

Most research investigating the effects of age on motivation,
engagement, and performance tends to focus at the broader level
spanning years and grade levels. However, other research ad-
dresses age within cohort (i.e., within a particular grade level) with
particular focus on the effects of being younger for cohort, at age
for cohort, and older for cohort. The findings in relation to such
effects are mixed, with some research finding positive effects of
being younger in a cohort, some research showing little or no
difference between younger and older students, while other re-
search reports maladaptive outcomes as a result of being young for
one’s cohott. As an important context to the present study, indic-
ative research along these lines is briefly reviewed.

In terms of the negative effects of being young for one’s
cobort, research has shown that children with late birthdays
perform more poorly academically and evince poorer adjustment
at school (Kinard & Reinherz, 1986; Sweetland & de Simone,
1987). Similarly, findings among children in kindergarten have
shown academic advantages to being older in the cohort (West,
Denton, & Germino-Hausken, 2000). Moreover, reports by teach-
ers and school leaders indicate younger children experience more
social and academic difficulties than their older peers and that they
tend to lag behind the older students through their schooling
(Griffin & Harvey, 1995). In contrast, research on the positive
effects of being young in one’s cohort demonstrates that younger
students in the cohort are more likely to go on to higher/further
education after school (Peck & Trimmer, 1995) while other re-
search finds literacy advantages to being younger in the cohort
(Crone & Whitchurst, 1999). .

Set against these findings, however, is the bulk of research that has
found Jitile or no effect of being young in the cohort. Such research
finds no disadvantage to being young for one’s cohort in terms of
academic, social, or behavioral referrals at school (DeMeis
& Stearns, 1992), little or no difference in IQ and academic
progress (Buntaine & Costenbader, 1997), equivalent academic
social progress (Jones & Mandeville, 1990; Morrison, Griffith, &
Alberts, 1997), no difference in phonological awareness in the
early grades (McNamara, Scissons, & Simonot, 2004), and rela-
tively low correlations between assessments of developmental
maturity upon school entry and subsequent indices of academic
progress and school adjustment (de Lemos & Mellor, 1994).

Moreover, what researeh finds early advantages to being older
for one’s cohort then goes on to show that by (around) third grade,
many differences that may have been evident no longer exist
(Crone & Whitehurst, 1999; Shepard & Smith, 1986; Stipek &
Byler, 2001). Indeed, behavioral and social variability is often
highest at times of entry and transition, and this variability natu-
rally reduces as the year moves on and the child progresses
through the grade levels (Alexander & Entwisle, 1988; Spitzer,
Cupp, & Parke, 1995). Moreover, age aside, a consistent feature of
cognitive and developmental research is the high heterogeneity of
developmental levels within any single class of children—
particularly in the early stages of school (Bond, 2001).

On balance, findings in relation to the effects of age within one’s
cohort have led to the conclusion that age in itself is not a
particularly good predictor of learning or at-risk status (Morrison
et al., 1997). In support of this, it has been found that preschool
teachers and parents generally fail to accurately identify young
children who go on to experience difficulties at school (de Lemos
& Mellor, 1994). Indeed, gender, socioeconomic status, race, and
school factors tend to yield markedly higher effects' than age
within cohort (Bentin, Hammer, & Cahan, 1991; Jones & Mandev-
ille, 1990; Martin, 20072).

As is evident from the research reported above, the bulk of
research has focused on the early years at school. Not a great deal
is known about the effects of age within cohort in high school.
Furthermore, much of the research has tended to focus on rela-
tively narrow sets of outcomes. The present study, then, assesses
the effects of age within cohort in high school across a diversity of
motivation, engagement, and performance measures.

The Effects of Entry Status on Educational Outcomes

Many parents deal with late birthdays (i.e., children who would
be young for their cohort) by delaying their child’s entry to school
(Routley & de Lemos, 1993), thereby rendering the child older
(and often overage) for the cohort. It also turns out that most
delayed children are boys (May, Kundert, & Brent, 1995). There
appear to be two reasons for delaying a child’s entry to school.
Consistent with orientations to child development summarized in
the previous section, the first is to provide the extra time needed to
mature for some children who are deemed to be behind. The
second, partly underpinned by orientations to child development,
is to give an otherwise ready child the competitive edge among 2
younger cohort (Zill, 2002). Indeed, to avoid the dilemmas that are
presented as a result of having a late-birthday child, some parents’
attempts to conceive their child-are timed with school entry age in
mind (Graue, 1993). As with the effects of age within cohort, the
findings in relation to delayed entry are mixed, with some research
finding positive effects of being delayed, some research showing
little or no difference between delayed and on-time students, and
other research reporting maladaptive outcomes as a result of being
held out from school.

On the positive side of the ledger, some have argued that (a)
delayed entry can yield adaptive outcomes if used to enhance
ability rather than to reduce failure (Frick, 1986), (b) delayed entry
can reduce the chances of grade retention/repetition (Holloway,
2003), (c) parents of delayed-entry students report receiving less
negative feedback from the teacher and fewer performance prob-
lems (West, Meek, & Hurst, 2000), and (d) delayed entry reduces
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the need for additional individual instruction and increases the
learning of the class as a whole (Prais, 1997). Notwithstanding
these positive effects, however, the benefits of delayed entry have
been. found to diminish over time (similar to the effects of age
within cohort). For example, West, Meek, and Hurst (2000) found
that by second grade, differences in performance were nonexistent.
Moreover, although delayed-entry students are less likely to be
retained in a grade, they are more likely to be referred for special
support (Graue & DiPerna, 2000; May et al., 1995).

In terms of its negative effects, the (U.S.) National Association
of Early Childhood Specialists (2000) reports that delaying chil-
dren’s entry to school labels them failures before they start school;
increases the heterogeneity of the classroom, thereby making it
more difficult to teach the class; denies the opportunity for cog-
nitive growth that would occur through interactions with age
mates; and leads to higher odds of referral to special education. In
terms of behavior, delayed-entry students tend to be overrepre-
sented among the students with behavior problems (Zill, Loomis,
& West, 1997), and research examining the effects of delayed
entry in adolescence has found increased probability of behavior
problems and risk of drug use (Byrd, Weitzman, & Auinger, 1997;
Byrd, Weitzman, & Doniger, 1996). Similarly, delayed entry ren-
ders a child overage for his or her grade, and overage status is
historically linked to school dropout (Grissom & Shepard, 1989).
Other research has found that although delayed-entry students
perform at the same level as the young on-time entry students, they
perform more poorly than the grade as a whole (Cameron &
Wilson, 1990). Indeed, reviews of the effects of delayed entry
conclude that the benefits claimed for this strategy are not sup-
ported by the literature (Charllton & Winsler, 1999).

As with the effects of age within cohort, a line of research
suggests little, diminishing, or no effect of delayed entry on
educational outcomes. As reported above, the benefits of delayed
entry have been found to decline over time such that by second or
third grade, differences in performance are minimal (Bickel, Zig-
mond, & Strahorn, 1991; Shepard & Smith, 1986; West, Meek, &
Hurst, 2000). Other research finds delayed-entry students do not
outperform peers in the same grade (Cameron & Wilson, 1990;
Cosden, Zimmer, Reyes, & Gutierrez, 1995; Morrison et al,,
1997); they do not outperform children young in the cohort who
were not delayed (Cameron & Wilson, 1990; Morrison et al.,
1997); they do not attract higher teacher ratings of social and
emotional development (Zill, 2002); they do not make signifi-
cantly greater academic progress (Deitz & Wilson, 1985; Kundert,
May, & Brent, 1995); and they achieve in comparable ways to the
grade cohort and the younger students (Graue & DiPerna, 2000).

Taken together, the bulk of evidence finds no, little, diminish-
ing, or negative effects of delaying a child’s entry to school.
Although a small body of work has studied its effects among
adolescents (with an emphasis on behavior), most research has
focused on students’ early years. Hence, not a great deal is known
about the longer term effects of delayed entry in high school—an
issue identified as in need of further data (Frey, 2005). Nor has the
research adopted a wide scoping of educational outcomes. The
present study, then, assessed the effects of delayed entry among
high school students across a diversity of motivation, engagement,
and performance measures.

The Effects of Grade Retention on Educational Outcomes

The broad issue of age appropriateness also brings into consid-
eration the role of grade retention and its effects on academic
outcomes. Specifically, any study of age appropriateness and de-
layed entry must also account for the students who were retained
in a particular grade. As such, it is not surprising that grade
retention/repetition is a salient construct in this type of research.
Research shows a direct link between age and grade retention/
repetition. For example, teachers are less inclined to retain an older
child (May et al., 1995) and more likely to retain a younger child
even when the younger child is of equivalent academic achieve-
ment (Shepard & Smith, 1986). Although continuing to be an issue
of debate, the weight of evidence suggests that the effects of
retention are negative. Retention has been associated with negative
effects on performance trajectories—particularly for those held
back in the postkindergarten years (Hong & Yu, 2007; Silberglitt,
Jimerson, Burns, & Appleton, 2006), a greater likelihood of school
dropout (Fine & Davis, 2003; Jimerson, Anderson, & Whipple,
2002), and greater inattentive, anxious, and disruptive classroom
behavior (Pagani, Tremblay, Vitaro, Boulerice, & McDuff, 2001),
with such findings generally upheld in meta-analyses (Jimerson,
2001). Alongside the effects of age within cohort and delayed
entry, then, grade retention is an important consideration in age
appropriateness research.

Controlling for Gender and Grade Level

To most appropriately examine the effects of age within cohort,
delayed entry, and grade retention, one must control for the roles
of gender and grade level—particularly given that gender and
grade level are significantly associated with numerous outcome
constructs under focus in the present study. For example, findings
show that boys are more likely to be delayed in their entry to
school (May et al., 1995), while gender seems to interact with the
effects of delayed entry such that there appear to be different
effects of delayed entry for boys compared with girls' (Crosser,
1991). In terms of grade level, studies of adolescents show that as
students make the transition into high school, domain-specific
changes in subjective task value are present (Wigfield, Eccles,
Maclver, Reuman, & Midgley, 1991). The transition from elemen-
tary to middle school has been found to pose difficulties and
challenges unique to that time (Anderman & Midgley, 1997;
Roeser, Eccles, & Sameroff, 2000), and a decline in student
motivation, engagement, and performance is typically found to
emerge after this transition (see Wigfield & Tonks, 2002) and to
continue into the middle years of high school (Martin, 2001,
2003c, 2004, 20072). Hence, in examining the effects of age within
cohort, delayed entry, and grade retention, it is vital to control for
the effects of gender and grade level.

Aims of the Present Study

The focus of the present study was age appropriateness and its
relationship with a-set of motivation, engagement, and perfor-
mance factors, with particular interest in the relative salience of
age within cohort, grade retention, and delayed entry. In this
context, then, a number of research questions were posed. What
are the effects of age within cohort on motivation, engagement,
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and performance? Does the fact that prior work has found different
outcomes as a function of being markedly older for cohort, at age
for cohort, or younger for cohort suggest possible nonlinear effects
for age within cohort? What are the effects of grade retention on
motivation, engagement, and performance? What do retention and
age-within-cohort data indicate about the relationship between
delayed school entry and academic motivation, engagement, and
performance? These questions were pursued using structural equa-
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tion modeling; in the present study, this modeling tested structural
paths among (a) gender, grade level, and their interaction; (b) age
within cohort and grade retention (and by inference, delayed
entry); and (c) academic motivation, engagement, and perfor-
mance. Figure 1 shows details. Although elementary school sty-
dents are typically the focus in most studies of age appropriateness
and its cognate issues, in the present study, a series of multivariate
analyses were conducted to shed light on these questions in the
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high school context. At a broader level, the goal of the present
study was to provide further information on seminal orientations
(nativist, social constructivist, environmental, and interactionist)
toward child development that are relevant to age appropriateness
in the academic context.

Method
Sample and Procedure

The sample comprised 3,684 high school students in junior high
school (Grades 7 and 8: 51%; approximate age, 12-14 years),
middle high school (Grades 9 and 10: 36%; approximate age,
14-16 years), and senior high school (Grades 11 and 12: 13%;
. approximate age, 16-18 years) from seven Australian high
schools, Of the total sample, approximately 25% was markedly
older for cohort—that is, older than the standard 12-month age
range for that cohort (because data did not definitively indicate
when these students entered school or the educational jurisdiction
in which they entered, these figures are approximate but are
proposed as accurate to within a 1-month range). Of the age-
appropriate students (i.e., students within the standard 12-month
age range for that cohort), approximately 10% were relatively
younger for cohort (the lower 3 months of the standard 12-month
age range for that cobort) and approximately 90% wete at age for
cohort (the upper 9 months of the standard 12-month age range for
that cohort). In all, 5% of students reported being retained/having
to repeat a grade at some stage in their schooling, a figure that is
in the (approximately) 5%-10% range reported elsewhere (Daw-
son, 1998; Fine & Davis, 2003). Most retentions occurred in the
first 3 years of ¢lementary school (47%), with a further 42% in the
final 4 years of elementary school, 9% in the first 4 years of high
school, and 2% in the final 2 years of high school.

After retentions have been taken into account, delayed-entry
students were estimated to represent approximately 20%, a figure
slightly higher than the 9%~16% (Charllton & Winsler, 1999; Zill,
Loomis, & West, 1997) estimated in some research but below the
upper ranges (e.g., 50%; Gnezda, Garduque, & Schultz, 1991)
reported elsewhere. Indeed, the fact that the sample was relatively
more socioeconomically advantaged might explain the higher
delayed-entry estimation, as it has been found that such advantage
is significantly associated with higher rates of delayed entry (Jones

' & Mandeville, 1990).

Table 1 presents the distributional properties (skewness, kurto-
sis) of central constructs that show all measures were approxi-
mately normally distributed and that the sample as a whole was not
idiosyncratic and can be considered relatively mainstream. All
schools in the study were, in fact, mainstream schools and not
designated as “special schools” serving clinical populations.
Where excessive kurtosis and skewness occur, they point to low
absenteeism, again reflecting a sample that was connected to
school to an extent that was not considered idiosyncratic or un-
usual. Indeed, markedly older-for-cohort and retained students
reflected similar distributions: absenteeism (markedly older-for-
cohort students: skewness = 3.41, kurtosis = 18.40; retained
students: skewness = 2.85, kurtosis = 11.48) and other constructs
(markedly older-for-cohort students: skewness range = from
—1.32 to 1.07, kurtosis range = from —0.55 to 1.85; retained
students skewness: range = from —1.11 to 0.78, kurtosis range =
from —0.64 to 1.23).

Six of the seven schools were comprehensive, serving students
of mixed ability. Three were fee-paying comprehensive schools
with students who had a slightly higher aggregate ability level than
most comprehensives (but did not screen or select students on
entry by ability) and the other three were systemic comprehensive

Table 1
Descriptive and Distributional Statistics, Cronbach’s Alphas, and Confirmatory Factor Analysis (CFA) Factor Loadings
CFA loading
Factor M SD Skewness Kurtosis Cronbach’s o Range M
Motivation and Engagement Scale—High School
Self-efficacy 579 0.99 -1.08 1.48 78 0.62-0.75 0.69
Valuing (school) 5.80 1.00 -1.15 1.63 .79 0.56-0.76 0.69
Mastery orientation’ 5.83 0.98 -1.10 1.61 82 0.65-0.80 0.73
Planning 438 1.27 -0.19 ~-0.38 78 0.55-0.77 0.70
Task management 5.01 1.30 -0.57 —0.16 83 0.70-0.86 0.75
Persistence ’ 4.96 1.14 —0.49 0.06 81 0.60-0.80 0.72
. Anxiety 4.17 1.38 -0.09 —0.55 a7 0.59-0.73 0.68
Failure avoidance 3.08 1.35 0.46 —0.38 79 0.58-0.81 0.70
Uncertain control 331 1.31 0.27 —0.48 .78 0.61-0.74 0.69
Self-handicapping 2.78 1.31 0.53 —-041 .80 0.60-0.76 0.71
Disengagement 2.33 1.20 1.04 0.76 79 0.60-0.82 0.70
Other engagement and performance measures
Class participation 5.24 1.24 —0.69 0.26 90 0.79-0.88 0.84
Enjoyment of school 5.07 1.40 —-0.78 0.16 91 0.73-0.88 0.84
Positive intentions ’ 5.80 1.11 —1.34 1.99 81 0.66-0.81 0.73
Academic buoyancy 472 1.25 —048 0.08 .80 0.68-0.73 0.70
Homework completion 435 0.75 —1.18 1.67 — 1.00 1.00
Days absent 4,06 5.00 591 73.95 — 1.00 1.00
Aggregate performance 0 1.00 —0.41 0.22 — 1.00 1.00

Note. The scale for most factors ranged from 1 to 7; the exception was the scale for homework completion, which ranged from 1 to 5.
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schools. One school was academically selective. Two of the largest
schools were single-sex boys’ schools (hence, the higher male
representation), two schools (including the smallest school) were
single-sex girls’ schools, and three were coeducational schools. In
the context of the present study, all schools were located in the
same educational jurisdiction, adhered to the same standard start-
ing and cutoff dates for enrollment at the outset of ‘school, and
subscribed to the samie mandatory curriculum and external exam-
inations. Just over one third (38%) of the respondents were female,
and 62% were male. The mean age of respondents was 14.03
(8D = 1.58) years. Teachers administered the instruments to
students during class. :

Materials

It was proposed that a thoroughgoing assessment of the effects
of age appropriateness was best conducted in the context of a wide
variety of educational measures—indeed, much of the previous
research has been centered on relatively narrow sets of educational
factors. It was further contended that academic motivation, en-
gagement, and performance constitute a good scoping of educa-
tional measures that would be sepsitive to effects of age in cohort
and/for delayed entry if such effects were to exist. It was in this
context that the present study included (a) all factors from the
Motivation and Engagement Scale (Martin, 2001, 2003c, 2007a,
2007b), (b) educational constructs shown to be useful in recent
construct validity research (Martin, 2007a, 2008b), and (c) objec-
tive performance comprising literacy and numeracy achievement.

Motivation and Engagement Scale-High School (MES-HS).
The Motivation and Engagement Scale-High School (MES-HS;
Martin, 2001, 2003¢, 20072, 2007b) is an instrument that measures
high school students’ motivation and engagement through three
adaptive cognitive dimensions, three adaptive behavioral dimen-
sions, three impeding/maladaptive cognitive dimensions, and two
maladaptive behavioral dimensions. For detailed information
about the development of this scale, see Martin (2001, 2003c,
2007a, 2007b).

Adaptive cognitions include self-efficacy (e.g., “If I try hard, I
believe I can do my schoolwork well”), mastery orientation (e.g.,
“I feel very pleased with myself when I really understand what I’'m
taught at school”), and valuing of school (e.g., “Learning at school
is important to me”). Adaptive behaviors include persistence (e.g.,
“If I can’t understand my schoolwork at first, I keep going over it
until I understand i), planning (e.g., “Before I start an assign-
ment, I plan out how I am going to do it”), and zask management
(e.g., “When I study, I usually study in places where I can con-
centrate”). Impeding/maladaptive cognitive dimensions are anxiety
(e-g., “When exams and assignments are coming up, 1 worry a
lot™), failure avoidance (e.g., “Often the main reason I work at
school is because I don’t want to disappoint my parents”), and
uncertain control (e.g., “I'm often unsure how I can avoid doing
poorly at school”). Maladaptive behavioral dimerisions are self-
handicapping (e.g., “I sometimes don’t study very hard before
exams so I have an excuse if I don’t do as well as I hoped”) and
disengagement (e.g., “I often feel like giving up at school”).

Each of the 11 factors comprises four items—hence, the
MES-HS is a 44-item instrument. For each item,. students rate
themselves on a scale from 1 (strongly disagree) to 7 (strongly
agree). Martin (2001, 2003c, 2007a, 2007b) has confirmed a

strong factor structure and has also shown that scores on the
MES-HS are reliable with approximately normally distributed
dimensions and are significantly associated with -literacy, nu-
meracy, and achievement in mathematics and English, as well as
being sensitive to age and gender-related differences in mofivation.

Other engagement and performance measures. Because the
present study aims to conduct a broad scoping of educational
measures associated with age appropriateness issues, a number of
other measures were included in the study that addressed addi-
tional engagement and performance dimensions. Hence, students
were also administered items that explored their enjoyment of
school (four items; e.g., “I like school”), class participation (four
iters; e.g., “I get involved in things we do in class”), positive
academic intentions (four items; e.g., “I intend to complete
school”), and academic buoyancy (four items: e.g., “I think I'm
good at dealing with schoolwork pressures”). These measures were
rated on a scale ranging from 1 (strongly disagree) to 7 (strongly
agree) and were adapted directly from Martin (2007a, 2008b; see
also Martin & Marsh, 2006, 2008a, 2008b) who has shown them
to be reliable, a good fit to the data in confirmatory factor analysis,
and significantly associated with motivation and engagement in
other performance domains such as sport and music (Martin,
2008b, in press). Homework completion (“How often do you do
and complete your homework and assignments?”) was a single
item assessed on a scale ranging from 1 (never) to 5 (always). Days
absent from school (“About how many days were you absent from
school last term?”) was a single item. The objective performance
task comprised a subset (due to class time restrictions) of literacy
and numeracy items shortened and adapted from the Wide Range
Achievement Test 3 (Wilkinson, 1993) standardized by grade
level.

Prior research using the motivation, engagement, and perfor-
mance measures. Demonstrating sound factor structure and com-
prising reliable and valid factor scores, these outcome constructs
have been central in recent model development (Martin, 2002,
2006b, 2007a), testing the effects of educational interventions
(Martin, 2005, 20082), understanding gender differénces in edu-
cation (Marsh, Martin, & Cheng, 2008; Martin, 2003a, 2004;
Martin & Marsh, 2005), examining academic domain specificity
(Green, Martin, & Marsh, 2007; Marsh, Martin, & Debus, 2001;
Martin, 2008b, in press), understanding academic resilience and
buoyancy (Martin & Marsh, 2006, 2008a, 2008b), assessing par-
enting and pedagogy (Martin, 2003b, 2006¢), and investigating
motivation, engagement, and performance in nonacademic, do-
mains including physical activity (Martin, Tipler, Marsh, Richards,
& Williams, 2006), music (Martin, 2008b, in press), sport (Martin,
2008b, in press), and work (Martin, 2006a). Taken together, then,
they represent a wide-ranging and robust means of assessing the
important issue of age within cohort, grade retention, and delayed
school entry among high school students.

Grade retention, age within cohort, and determination of
delayed-entry status. Grade retention was assessed by asking
students if they had repeated a grade at any stage of their school-
ing. Age within cohort was quantified on a linear-scale in which
the first eligible month of entry for the cohort was set at O with
positive values indicating the number of months a student was
older than the first standard month a child was eligible for school
and negative values indicating the number of months a student was
below the first standard month a child was eligible for school.



AGE APPROPRIATENESS AND PERFORMANCE IN HIGH SCHOOL 107

Thus, for example, a value of 0 indicates that the child was among
the oldest for the age-appropriate cohort; a value of + 5 indicates
a child was approximately 5 months above the oldest age-
appropriate child; a value of —6 indicates a child was in the
mid-range of the age-appropriate cohort.

Entry status was inferred through the joint operation of age within
cohort and retention, with markedly older-for-cohort students (i.e.,
with positive values on the age-within-cohort linear scale) who had

pot been retained deemed to be delayed-entry students. However, the

present data were anonymized, so it was not possible to check indi-
vidual school records to reliably ascertain entry status (indeed, for the
senior high school students, access would have been required to date
back over 10 years for entry status to be ascertained reliably). Thus,
entry status for students in this study was only inferred. Notwithstand-
ing this, it is argued that inferred entry status is a defensible construct
on two bases. First, this study’s retention rates and inferred delayed
entry tates were broadly in line with figures reported elsewhere
(Charllton & Winsler, 1999; Gnezda et al., 1991; Zill et al., 1997), and
50 it is proposed that the data and subsequent inferences drawn on
delayed entry are reliable. Second, all schools in this study were in the
same educational jurisdiction, which- specifies, within a 1-month
range, the same minimum age on entry—hence, through knowing
age, year level, and retention status, one can reliably infer entry status
(indeed, using a linear age-within-cohort scale rather than categoriz-
ing students as delayed entry ensured that students would not be
inappropridtely or incorrectly assigned). However, this latter point
raises the possibility that some students may have moved from other
educational jurisdictions that had different minimum entry ages. It is
important to note that all but a few of the smaller educational juris-
dictions in Australia have the same 3-month range for minimum age
on entry—hence, children moving from one jurisdiction to another
are most likely to fall under similar age-on-entry criteria.

Data Analysis

Confirmatory factor analysis (CFA). Confirmatory. factor anal-
ysis (CFA), performed with LISREL Version 8.80 (Joreskog & Sor-
bom, 2006), was used to test the factor structure of the proposed
measures. In CFA, the researcher posits an a priori structure and tests
the validity of a solution on the basis of this structure to fit the data by
showing that (a) the solution is well defined, (b) the parameter
estimates are consistent with theory and a priori predictions, and (c)
the subjective indices of fit are reasonable (McDonald & Marsh,
1990). Maximum likelibiood was the method of estimation used for
the CFA. In evaluating goodness-of-fit of alternative models, the
root-mean-square error of approximation (RMSEA) is emphasized.

_Although the RMSEA is apparently the most widely endorsed crite-

rion of fit, other measures of fit considered are the nonnormed fit
index (NNFI), the comparative fit index (CFI), the chi-square test
statistic, and an evaluation of parameter estimates.

For RMSEAs, values at or less than .08 are taken to reflect an
acceptably close fit and values at or less than .05 are taken to
reflect an excellent fit (see Joreskog & Sorbom, 1993; Marsh,
Balla & Hau, 1996; Schumacker & Lomax, 1996). The NNFI and
CFI vary along a 0-to-1 continuum in which values at or greater
than .90 and .95 are typically taken to reflect, respectively, accept-
able and excellent fits to the data (McDonald & Marsh, 1990). The
CFI contains no penalty for a lack of parsimony so that improved
fit due to the introduction of additional parameters may reflect

capitalization on chance, whereas the NNFI and RMSEA contain
penalties for a lack of parsimony. In the CFA, 18 fitst-order factors
were hypothesized—11 MES-HS factors and an additional 7 en-
gagement and performance factors. All multi-item scales were
estimated as latent factors, and single-item measures were esti-
mated as observed variables with the loading fixed to unit value
and the uniqueness fixed to 0.

Structural equation modeling (SEM). Structural equation mod-
eling (SEM) was used to test the relative salience of age within cohort,
grade retention, and delayed entry, with appropriate controls for
demographic factors. Specifically, the hypothesized SEM was one in
which (a) demographic factors predict (b) age within cohort, grade
retention, motivation, engagement, and performance, and (c) age
within cohort and grade retention predict motivation, engagement,
and performance. Figure 1 shows details. Delayed-entry status is
inferred through assessment of the effects of age within cohort after
grade retention has been controlled; markedly older-for-cohort stu-
dents who had not been retained were inferred to have delayed-entry
status. As suggested by the literature, it is possible that there are
nonlinear effects of age within cohort. For example, younger-for-
cohort students or markedly older-for-cohort students may evince
motivation, engagement, and performance profiles different from the
students who are at age for cohort. Hence, SEMs assessed the linear
and nonlinear effects of age within cohort in the (a) to (c) process
described above. A conservative p < .001 significance level was set
to. avoid capitalizing on chance in the context of the multiple param-
eters being estimated. As with the CFA, maximum likelihood was
used for estimation, and CFI, NNFI, and RMSEA were used to test
goodness of fit,

Missing data. For large-scale studies, a potentially important
problem is posed by the inevitable missing data, particularly when the
amount of missing data exceeds 5% (e.g., Graiam & Hoffer, 2000).
A growing body of research has emphasized potential problems with
traditional pairwise, listwise, and mean substitution approaches to
missing data (e.g., Graham & Hoffer, 2000), leading to the imple-
mientation of the expectation maximization (EM) algorithm, the most
widely recommended approach to imputation for missing data, as
operationalized with missing value analysis in LISREL. In fact, 2.3%
of the data were missing, and so the EM algorithm was considered an
appropriate procedure. Also explored were alternative approaches to
this problem, which showed that results based on the EM algorithm
used here were very similar to. those based on the traditional pairwise
deletion methods for missing data—as would be expected to be the
case when there was so little missing data.

Results

Descriptive Statistics and Preliminary Psychometric
Properties of Measures

Table 1 presents means, standard deviations (SDs), and reliability
coefficients (Cronbach’s ) for each of the 11 MES-HS factors and
the 7 other engagement and performance measures. All multi-item
factor scores are reliable. The 18-factor model was examined with
CFA to test the dimensionality and factor structure of the measures.
The CFA yielded a very good fit to the data, X*(1740, N = 3684) =
10,053.60, p < .001, CFI = .98, NNFI = .98, RMSEA = (4.
Factor-loading ranges and means are also presented in Table 1. Taken
together, the loadings are acceptable.
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Effects of Linear Age Within Cohort and
Retention (Model 1)

The first SEM (Model 1) assessed the linear offects of age
within cohort and also grade retention. This SEM tested (a) the
effects of demographics on linear age within cohort, retention,
motivation, engagement, and performance and (b) the effects’ of
linear age within cohort and retention on motivation, engagement,
and performance. All hypothesized relationships were estimated in
the one step and all factors comprising more than one item were
modeled as latent factors, with single-item variables (e.g., gender,
age etc.) estimated as observed factors.

This model fit the data very. well, x?(1965, N = 3684) =
11,532.10, p < .001, CFI = .98, NNFI = .98, RMSEA = .04,
Standardized beta coefficients for all paths are presented in Table 2.
When considering Table 2 findings in terms of effect sizes, one
should bear in mind that the completely standardized solution in
LISREL can be interpreted in the manner of traditional effect size,
such that a change of 1 SD in the independent variable will result
in a change of .zz (where .zz is the completely standardized beta
coefficient) SD in the dependent variable. Gender significantly
predicted retention and age within cohort such that males were
more likely to be retained/required to repeat a grade (B = —.19,
P < .001) and more likely to be older for cohort B=.24p<
.001). After accounting for the effects of demographic factors and
retention, age within cohort predicted two motivation and engage-
ment factors such that older-for-cohort students were higher in
homework completion (8 = .08, p < .001) and lower in uncertain
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control (B = —.27, p < .001). The effects of grade retention were
more salient, with retained students significantly lower in self-
efficacy (8 = .13, p < .001), mastery orientation B=.08p<
.001), valuing of school (B = .11, p < .001), persistence (B = .13,
p < .001), positive intentions (B = .16, p < .001), academic
buoyancy (B = .12, p < .001), homework completion (8 = .18,
p < .001), enjoyment of school B = .09, p < .001), class
participation (B = .10, p < .001), school attendance B=-.12,
P < .001), and performance (B = .21, p < .001). Students retained
in a grade were also higher in failure avoidance B =-.11,p <.001),
uncertain control (8 = —.27, p < .001), self-handicapping (B =
=.16, p < .001), and disengagement B = —.12, p < .001).

Effects of Nonlinear Age Within Cohort, Retention, and
Inferred Entry Status (Model 2) .

The previously described SEM tested for the linear effects of
age within cohort. However, it is possible thaf there are nonlinear
effects for age within cohort. For example, younger-for-cohort
students or markedly older-for-cohort students may evince
motivation, engagement, and performance profiles different from
the students who are at age for cohort. Hence, a subsequent SEM
(Model 2) was conducted to assess the nonlinear effects of age
within cohort in a model testing the same processes as those used
to test for linear effects earlier. This model fit the data very well,
X°(1965, N = 3684) = 11,310.38, CFI = .98, NNFI = .98,
RMSEA = .04, and provided a significantly better fit than the
linear model, x? difference = 221.72. At p < .001, the nonlinear

Table 2
Structural Equation Model of Demographics, Grade Retention, and Age Within Cohort on Motivation, Engagement, and Performance
Linear age-  Nonlinear age-
Gender: F/M Grade Gender X Grade Retained: Y/N - within-cohort  within-cohort
Variable Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 ° Model 1 Model 2 Model 1 Model 2
Retained: Y/N =19 — 19 .02 .02 -.01 —.01
Linear age 24 —.06™" 04"
Nonlinear age —.05 A1 —-.10
Self-efficacy .03 .04 —.06™  —07"  —05"™ —4" N K A3 .04 .06™
Mastery orientation —.09™"  —09"* —06™ —06* —.08"* —(08* 08 07 .03 02
Valuing (school) 07" —.06" —23" =24 — 05" — 04 N 10% 06" .05™
Planning =.09™"  —09™*  —16™* —16"" —04* - -.03 -.01 .02 -.02 .05**
Task management —.01 .01 -.04*  —04" —04 -4 .04 06" 01 .04*
Persistence —J00"" — 08— 12% (3% —.07"  —.06" A3 A1 o7 .06™
Anxiety —.23% -3 07 077 —-06™  —05" —05" -.01 —-.05 .03
Failure avoidance .03 02 .05* .05* .03 .03 =1 — g7 -.07** .01
Uncertain control —.08*  —10%" .01 .01 06 05 =27 — 14 21 -.03
Self-handicapping =10 —11* .08 09" .05* 04" —16" 10w —.08™ .—.04"
Disengagement .01 -.0r 20" 217 06™™ 06— — 13 —.02 —.07**e
Enjoyment of school —07""  —06™ —.05* —.06™ .01 .01 097 13 .01 09*>
Class participation .05™ 06™ =12 — 13" — 04" -.03 . 10™* .10™ .03 .05*
Academic buoyancy 147 R I K N s .06™ .06™ 2% .09 .07 .03
Positive academic intentions —.08"  —06™ —.01 —.02 ~.01 .01 16% 20 .01 10™e
Days absent from school in
previous term 01 01 06" 07" —.03 —.04* =127 =14 —.03 —.09**d
Homework —-.02 .01 =16 =17 — 04" —03 18 16" .08™** .08 e
Standardized (by grade) literacy
and numeracy performance —16"™"  —14* .00 .00 .01 .01 217 29 -.01 7t

Note. Model 1 = linear age-within-cohort model; Model 2 = nonlinear age-within-cohort model. Bets in the range of —.01 and .01 arevcapped at +£.01.

*See Figure la. °See Figure 1b. °See Figure Ic.
*p<.05 *p<.0l ™p<.00L

“ See Figure 1d. ©See Figure le. fSee Figure 1.
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effect of age within cohort significantly predicted a number of moti~

vation, engagement, and performance factors—more factors than the
linear effect of age within cohort. Table 2 shows that after the effects
of demographic factors and grade retention were adjusted, nonlin-
ear age within cohort predicted disengagement (B = —.07, p <
.001), enjoyment of school (B = .09, p < .001), positive intentions
B = .10, p < .001), days absent from school (B = —.09, p <
.001), homework completion (8 = .08, p < .001), and perfor-
mance B = .17, p'< .001).
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The nonlinear effects were followed with curvilinear regression
lines fitted to the data. Figures 2a-2f show the models that are
significant at p < .001 in the SEM and that represent the line
(quadratic or cubic) at which the nonlinear effect is most significant,
These models show that (relative to at-age-for-cohort students), mark-
edly older-for-cohort students were higher in disengagement, lower in
positive intentions, lower in homework completion, and lower in
literacy and numeracy performance. Younger-for-cohort students
scored higher in enjoyment of school, higher in positive intentions,
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Figure 2. Nonlinear effects of age within cohort, significant at p < .001.
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higher in attendance (fewer days absent), higher in homework
completion, and higher in literacy and numeracy performance. The
effects of grade retention control for the presence of age within
cohort, while age-within-cohort findings are controlled for grade
retention—hence, for example, regardless of whether a child has
been retained in a grade, being markedly older-for-cobort has
negative effects. Similarly, for example, regardless of whether a
child is an older-for-cohort or younger-for-cohort student, the
effects of having to repeat a grade are negative. It can be inferred
on the basis of the effect of a student being markedly older for
cohort (and after grade retention has been controlied) that in cases
in which the role of delayed entry status is significant, this role
tends to be negative.

Discussion

The present study examined the relative salience of age within
cohort, grade retention, and delayed entry in high school students’
academic motivation, engagement, and performance. SEM of data
from 3,684 high school students showed that after accounting for
the effects of demographic characteristics and grade retention,
little significant variance was explained by the linear effects of age
within cohort. However, subsequent modeling incorporating non-
linear effects yielded significantly better model fit. The nonlinear
model also yielded more significant effects such that markedly
older-for-cohort students were higher in disengagement, lower in
positive intentions, lower in homework completion, and lower in
performance scores, while younger-for-cobort students scored

higher in valuing school, higher in positive intentions, higher in

attendance (fewer days absent), higher in homework completion,
and higher in performance. Over and above demographic -and
age-within-cohort effects, the effects of grade retention were con-
sistently and more substantially negative. Taken together, data
suggest that there appears to be little to no academic advantage to
being markedly older for cohort (and, by implication, to delaying
entry) or to being retained in a grade.

Findings of Particular Note

Although few significant linear effects for age within cobort
emerged, there were numerous significant nonlinear effects. Con-
sistent with some prior research (e.g., Crone & Whitehurst, 1999;
Peck & Trimmer, 1995), data demonstrated that the markedly
older-for-cohort students experienced academic disadvantage
while age-appropriate students generally fared best (particularly
the younger-for-cohort students). In terms of (inferred) delayed
entry, where significant effects emerged, they tended to favor
students who had not been delayed, consistent with a good deal of
previous research that has found negative effects of delayed entry
in the early years (Cameron & Wilson, 1990; Charllton & Winsler,
1999; National Association of Early Childhood Specialists, 2000;
Zill et al., 1997) and also later when students are in high school
(Byrd et al., 1996, 1997). Moreover, younger-for-cohort students
who were entered on time (hence, an important comparison with
students who had been delayed) reflected higher levels of motiva-
tion, engagement, and performance.

Taken together, these findings support the body of research
reporting little or no academic advantage to being markedly older
for cohort or delayed at school entry. Where age-within-cohort

benefits are evident, they tend to reside with the younger-for-
cohort and at-age-for-cohort students. On balance, then, the
present findings would lean toward a recommendation of on-time
entry for all mainstream students (with the possible exception of
those in clinical ranges on educationally relevant dimensions)—
students such as those in the present study (see Method)—and with
appropriate and targeted support and resources for those for whom
it is needed (see also Leinhardt, 1980). This is discussed in more
detail in the following section.

Aspects of age within cohort that significantly predict motiva-
tion, engagement, and performance were identified; however, the
effects of grade retention were more salient. This set of findings is
important to consider because these effects represent the role of
retention over and above gender, grade level, and age within
cohort. Thus, for example, irrespective of whether the retained
student was relatively older or younger or was male or female, the
effects of retention were primarily negative. Although grade re-
tention is often the subject of heated debate, the present data are
broadly consistent with the line of research that has found the
effects of grade retention to be negative (see also Fine & Davis,
2003; Hong & Yu, 2007; Jimerson, 2001; Jimerson et al., 2002;
Pagani et al., 2001; Silberglitt et al., 2006). Indeed, in follow-up
analyses, the effects of grade retention were found to be negative
irrespective of the grade in which a student was retained (and by
implication, irrespective of when a student’s age in cohort may
have changed as a result of being retained in a grade), with no

significant difference on the set of dependent variables as a func-

tion of grade retained, F(180, 1320) = 1.07, p = ns. It is also
important to note that male students were more likely to be
retained than female students (see Fine & Davis, 2003). Given the
salient negative effects of grade retention after gender and age
within cohort have been controlled, the data suggest that even if a
child is young for his or her cohort or is male, it is best for the child
to remain with the cohort rather than to be retained in that grade for
another year.

Implications for Theory, Practice, and Policy

At the outset of the study, it was proposed that issues and
challenges relevant to age appropriateness are underpinned by
theories and attitudes about child development (see Meisels,
2002). Four orientations toward child development were summa-
rized: nativist, social constructivist, environmental, and interac-
tionist. Data appear to provide the least support for the nativist
view and the most support for the environmental and interactionist
views, the latter two being the basis for on-time entry or decisions
not to retain/not to require a child to repeat a particular grade. As
described earlier, from environmental and interactionist perspec-
tives, because there is a great range of normal variation in devel-

. opment that can be accommodated by the school (see May &

Kundert, 1997), students are better served by residing with their
age-appropriate cohort and receiving any necessary intervention in
that context. Although the present data could not fully test the
social constructivist view (which requires sociceconomic data and
the like), partial support for this view was also demonstrated in that
gender significantly predicted agé within cohort, grade retention,
and, by inference, delayed entry.

If, as the data suggest, there is little or no academic advantage
for students to be markedly older for cohort or to have their
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school entry delayed and if more academic benefits reside with
the age-appropriate cobort, it seems that students should be
entered into school on time and should not be delayed or
retained in the grade for another year. Moreover, if this is the
case, then what is needed is (a) clear guidance as to how to help
parents/caregivers and schools to prepare children for school,
(b) effective school and classroom strategy to deal with a range
of students, (c) relevant and targeted resources to assist students
of all ages within a cohort, and (d) educational policy to provide
a basis for the effective administration and implementation to
meet each of these needs.

It is also important for schools to consider the implications of
markedly older-for-cohort children in the classroom. Under many
educational systems that allow (or foster) delayed entry and grade
retention, the age range of the class can be as much as 2 years. This
leads to pedagogical challenges and difficulties in terms of select-
ing the level at which the teacher should pitch the lesson. It seems
that teachers respond to these challenges by gearing instruction
toward the older children, thereby escalating the academic curric-
ulum for that cohort. Increasingly, teachers cannot effectively deal
with the dissonance between curriculum and students (Spitzer et
al., 1995), and this leads to further difficulties for individual
students and further entrenches the logic of delayed entry and
grade retention,

In terms of policy, there are implications for recommended and
official start and cutoff dates for school entry. Educational policy
must be developed such that parents do not feel compelled to delay
their child’s entry to school. It has been suggested that the increas-
ing shift to school accountability can lead to an escalation of the
academic curriculum in even the early grades, and this may place
increasing pressure on parents to delay their child’s entry to school
for fear the child will not cope (Stipek & Byler, 2001). While
accountability has potential benefits, there must be due policy-
related consideration given to the effects of accountability at
younger and younger ages.

From a policy perspective, it is also important to recognize
that delaying children’s entry to school does not reduce heter-
ogeneity in the classroom, and by implication, in the education
system more broadly (Shepard & Smith, 1986). In fact, quite the
contrary since, as noted earlier, there can be as much as a 2-year
age range in any one class under a system that allows delayed
entry or excessively fosters grade retention. One suggestion has
been to adjust the cutoff dates for school entry; however, this
simply means the normative comparisons would be readjusted
and new subgroups of younger and older students (relative to
the cohort) would be created (Shepard & Smith, 1986). Another
suggestion is to adjust the start dates; however, the relative
effects of being younger for cohort or markedly older for cohort
have been reported to be the same across countries where the.

-age at which children start school can vary from 4 years old to

7 years old (Shepard & Smith, 1986).

Limitations and Future Directions

The present study provides important insights into the roles of
age within cohort, grade retention, and delayed entry in high
school students’ motivation, engagement, and performance. How-
ever, a number of potential limitations are important to consider
when interpreting findings, and these provide some direction for

further research. The data posed a mix of contemporaneous self-
report and performance and retrospective reports such as grade
retention. Although there were longitudinal connotations to the
data in that it spanned a student’s academic life (i.e., relating to
previous grade retention and inferred age on school entry), original
(i.e., verifiable) records of retention and age on school entry were
not available, so interpretations must be made in this context. of
particular relevance to this is the fact that there were no data to
definitively identify a student as a delayed-entry child. Asking
students (particularly the younger ones) if their entry had been
delayed may not be meaningful to them or possible for them to
answer. In contrast, they can more readily respond to questions
about retention in earlier grades. Hence, their delayed-entry status
was inferred from their age within cohort and from information
indicating that they had been retained in an earlier grade—with
markedly older-for-cohort students who had not been retained
inferred as delayed-entry students. Although in the Method section
it was argued that inferred enfry status could be considered a
reliable construct, the present study emphasizes findings related to
age within cohort and grade retention more than findings related to
delayed entry. In future research, accurate data on students’ school
entry status should be collected to allow direct assess to delayed
entry effects in high school on the range of educational constructs
assessed here.

In the present study, the precise reasons for delayed entry are
also unclear. Was it that parents wanted a competitive edge? Was
it that parents feared their younger-for-cohort child might strug-
gle? Had they moved from one educational jurisdiction to another
that now rendered their child older for cohort? If it is predomi-
nantly the first, then the present findings are counter to parents’

aims, If it is predominantly the second, then the present findings

suggest the child still struggles. To the extent that it is the latter,
there is now movement into transitions to new educational juris-
dictions (indeed, in the Australian context, there is movement
toward a uniform school entry age across jurisdictions). Indeed, as
discussed in the earlier review of literature, there are also philos-
ophies regarding child development that underpin decisions that
parents make about their child’s entry to school—and advice
practitioners provide to parents about their child. Future research is
needed to gain a clear sense of the reasons for delayed entry and
the differential impact of different motivations to delay entry on
educational outcomes.

Alongside these data, future researchers should also collect prior
performance data to control for the effects of ability in SEM.
Related to this is the variance in motivation, engagement, and
performance unexplained in the- model; thus, demographics, age
within cohort, entry status, and retention do not capture the totality
of these educational outcome variables. There is, therefore, 2 need
for more expansive models that would encompass other predictors
of these educational outcomes. Such factors would include home-
and parent-/caregiver-related factors, teacher- and class-related
factors, and school-related factors. Of interest then would be the
salience of age on entry to school and retention in predicting
educational outcomes in the context of these more proximal factors
involving home, class, teacher, and school.

Longitudinal research is also needed to track the same students
over time. Assessing interrelationships from a longitudinal per-
spective would shed further light on the developmental and tran-
sitional processes relevant to age appropriateness. Additionally,
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examining reliability and stability of the constructs over time and
the causal ordering (made possible through longitudinal data
collection) of the central constructs are other issues of interest in
longitudinal work. Indeed, without such data, researchers cannot
conclude definitively that age within cohort, delayed entry, or
grade retention are the factors that “cause” motivation, engage-
ment, and performance. Although descriptions of and language
used in SEM often imply causality, longitudinal data are needed to
establish this.

The nature of quantitative survey-based methods also warrants
some further comment. Although Martin, Marsh, Williarson, and
Debus (2003) conducted qualitative work among students that
focused on many of this study’s constructs, future research might
encompass qualitative work that can more fully scope the detailed
nature and extent of age within cohort and its attendant issues
across the academic lifespan. The present study focused on high
school students. Much other research focuses on elementary school
students. Hence, there is a need for long-term tracking across both
contexts. It is also important to recognize that the measures in the
present study are domain general. Although Martin (2008b, in
press; see also Green et al., 2007; Marsh et al., 2001) has shown
that many of the present measures assessed in mathematics, En-
glish, and science demonstrate properties along the lines of the
present study, there is a need to extend domain-specific work to the
issue of age within cohort, delayed entry, and grade retention. Also
in relation to the data, although the inclusion of objective literacy
and performance data was a significant strength of the study, it
must be recognized that many measures were self-report. Although
this is defensible for the more intrapsychic measures such as
motivation, other measures such as class participation would ben-
efit from validation by other sources such as teacher reports.

Conclusion

The research presented here sheds light on the relative salience
of age within cohort, grade retention, and delayed entry in high
school students’ motivation, engagement, and performance. Be-
cause age appropriateness (and by implication, age within cohort,
grade retention, and delayed entry) has potentially far-reaching
implications for the child, the home, the school, and policy makers,
it should be the subject of large-scale quantitative research that can
appropriately assess its role across a diversity of academic mea-
sures. The present study has done so in the context of the relatively
understudied high school population. The findings of this investi-
gation hold substantive and methodological implications for re-
searchers studying age- and school-entry-related issues relevant to
motivation, engagement, and performance across the academic
lifespan. The findings also present new insights and opportunities
for educators, parents, caregivers, and policy makers seeking to
enhance the educational outcomes of students—outcomes that rely
in large part on the extent to which their students are cognitively
and behaviorally motivated and engaged.
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