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Abstract

We conducted a longitudinal analysis of the relative intensity and duration of interests associated with
conceptual domains between the ages of 4 and 6 years, respectively. Results indicated a significant portion
of preschool children do sustain an interest in conceptual domains during some portion of their childhood.
Expected gender differences were found, with boys more likely to express an interest in a conceptual domain
than girls. A latent growth curve analysis revealed that the probability of exhibiting a conceptual interest
declined as school began, though the rate of that decline was similar for both boys and girls. Potential
explanations for the decrease in conceptual interests as school begins are considered.
© 2007 Elsevier Inc. All rights reserved.

Keywords: Conceptual development; Cognitive development; Interests; Gender differences

Over two decades ago, Chi and her collaborators initiated a program of research focused on
children who were intensely interested in the conceptual domain of dinosaurs (Chi, Hutchinson,
& Robin, 1989; Chi & Koeske, 1983; Gobbo & Chi, 1986). This work prompted a close
consideration of whether children’s domain-specific knowledge acquisition could account for
changes that previously had been attributed to age-related developmental processes (Johnson
& Eilers, 1998). Sustaining interests on conceptual domains can lead to a number of benefits
for learning—increased knowledge and persistence (Hidi, 2000; Renninger, 1992), heightened
attention (Renninger & Wozniak, 1985), and deeper levels of processing (Schiefele & Krapp,

∗ Corresponding author at: Department of Counseling and Educational Psychology, Indiana University, 201 N. Rose,
Room 4038, Bloomington, IN 47405-1006, United States. Tel.: +1 812 856 8352; fax: +1 812 856 8333.

E-mail address: joalexan@indiana.edu (J.M. Alexander).

0885-2014/$ – see front matter © 2007 Elsevier Inc. All rights reserved.
doi:10.1016/j.cogdev.2007.11.004



Author's personal copy

J.M. Alexander et al. / Cognitive Development 23 (2008) 324–334 325

1996). Recent research has begun to consider supports for the initial acquisition of concep-
tual interests (Johnson, Alexander, Spencer, Leibham, & Neitzel, 2004; Leibham, Alexander,
Johnson, Neitzel, & Reis-Henrie, 2005). The aim of the present study, however, was to con-
duct a long-term developmental analysis of the degree to which conceptual interests are
sustained by boys and girls between ages 4 and 6 years—a period that spans the transition to
school.

Interests refer to relations between individuals and objects, domains, events, or topics that
are personally meaningful (Fink, 1994). Interest is both a psychological state and an individual
predisposition, though the present investigation focuses on the latter. When an interest is relatively
enduring it is termed an individual interest (Renninger, 1989, 2000). In contrast, situational
interests (which could eventually become individual interests) are more fleeting and are triggered
by salient stimuli (Hidi & Renninger, 2006). Although some researchers have suggested that
individual interests are not well-established until preadolescence (Krapp, 2002), Renninger (1990,
Renninger & Wozniak, 1985) adopts a more lenient criterion and suggests that such interests may
emerge in early childhood. This view fits well with retrospective reports of adult experts who
indicate that their interests emerged early in life (Ericsson & Crutcher, 1990), and with parents’
reports that roughly 30% of early preschool age children exhibit noticeably intense interests
(DeLoache et al., in press).

One of the chief consequences of conceptual interests appears to be the development of fairly
rich, oftentimes taxonomically organized knowledge aligned with domains that are relatively
narrow in scope. Researchers interested in the impact of expertise on children’s and adults’
categorization and concept use have analyzed how such domains support mastery of subordinate
level concepts through perceptual learning and the acquisition of semantic knowledge on topics
such as dinosaurs (Alexander, Johnson, & Schreiber, 2002; Alexander et al., 2008; Chi & Koeske,
1983; Gobbo & Chi, 1986; Johnson & Eilers, 1998; Johnson, Scott, & Mervis, 2004), birds
(Johnson & Mervis, 1994, 1997, 1998; Mervis, Pani, & Pani, 2003), and even artificial domains
such as Pokemón (Lavin, Gelman, & Galotti, 2001).

Conceptual domains typically have not been considered in either analyses of talent develop-
ment or children’s preferred play objects. Parent reports confirm, however, that interest in such
domains motivates some children to pursue domain-relevant information through books (typically
read to them by others), digital media, videotapes, and toy models that support learning (Johnson,
Alexander, et al., 2004). As a consequence, conceptual interests tend to promote “fact collecting”
rather than the development of new skills or play behaviors. Children who manifest concep-
tual interests during early childhood tend to be highly verbal and are typically boys (Alexander
et al., 2002; Johnson, Alexander, et al., 2004; Johnson & Eilers, 1998; Johnson, Scott, et al.,
2004).

Interest in conceptual domains has the potential to enhance learning both prior to and fol-
lowing the transition to school. Topic interest is highly correlated with deep-level indicators of
understanding, such as elaborations and correct responses to comprehension questions (Schiefele
& Krapp, 1996). Schiefele (1998) reports correlations averaging .30 between interest and global
indicators of learning (including both grades and indices of achievement), with interest typically
explaining about 10% of the variance in learning outcomes. One way children with concep-
tual interests may construct such deep understandings is through question-asking (Chouinard,
2007; Renninger, 1992). Question-asking in biologically relevant domains could potentially sup-
port a better understanding of evolution, taxonomic relations, and causal connections between
physical and behavioral traits (Watson, 2001). It seems possible that an additional consequence
of early interests is that they become related to children’s self-concepts and affect subsequent
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attention toward domain-relevant information in later childhood (Renninger, 1992), which could
ultimately influence the selection of extracurricular activities and possibly even vocational training
in adolescence and early adulthood.

Previous research on interests has established differences in the proportions of girls and
boys manifesting conceptual interests—particularly those aligned with science domains (Folling-
Albers & Hartinger, 1998; Johnson, Alexander, et al., 2004; Leibham et al., 2005). Several theories
have been proposed to explain such differences. Gender differences may be fueled by boys’ ten-
dency to systematize, which refers to the drive to construct and to analyze systems of phenomena
that are lawful, finite, and deterministic (Baron-Cohen, 2002, 2003). Of course, parents’ reports of
their child’s interests also may be influenced by their views about appropriate gender-typed play
objects (Ford, Brickhouse, Lottero-Perdue, & Kilttleson, 2006; Lytton & Romney, 1991; Martin,
1999). Finally, boys’ gravitation toward conceptual interest objects such as dinosaur models, tele-
scopes, and bug collecting kits, may be driven by such objects’ promotion as male-typed items in
the commercial marketplace. Girls’ may consider such objects to be less desirable as the result of
such marketing and may spend considerably less time in early childhood interacting with them
(Moller & Serbin, 1996).

We hypothesize that a significant obstacle to the maintenance of preschool interests over long
periods of time is the transition to formal schooling. After the preschool years end, the child’s home
life becomes enmeshed with the cultures of school and neighborhood and new play and recreation
possibilities abound (Johnson, Christie, & Yawkey, 1999). Teachers’ report having little leeway to
build children’s specific interests into early elementary curricula (Fernie, 1988; Klugman, 1990).
In addition, children are exposed to an increased array of potential situational interest triggers
in school and have less free time to devote to their own individual interests outside of school
(Krapp & Fink, 1992). Very little is known about the impact of schooling on the maintenance of
early conceptual interests. The present study will explore this issue for a relatively large cohort
of children.

1. Method

1.1. Participants

Participants included 215 children (90 girls, 125 boys) recruited between the ages of 4.0 and
4.6 (M = 4.2). We interviewed participants at a baseline testing session during which children and
their parents visited a laboratory either on an urban university campus (77% of the sample) or in
a rural university town. We subsequently contacted parents by phone or e-mail every 2 months
for 24 months. A total of 204 child–parent pairs completed at least 10 of the 13 contacts and
were retained for the analyses presented in Part I of the results (120 males). All 215 children are
included in the analyses in Part II. Most of the sample was Caucasian (86%), with 5% African
American, 3% Hispanic/Latino, and very small percentages of Asian, Native American, and
biracial children. The median income bracket of the participating families was $55,000–$65,000,
and the majority of parents had completed a baccalaureate degree. The numeric median of the
household income range was assigned as a proxy and a standard deviation was computed for the
group (S.D. = $35,000). Families were recruited through brief articles in local newspapers, flyers
posted in preschools and doctors’ offices, and through Listservs. Parents were told that the study
was focused on the types of play interests developed by preschoolers. Children received small
gifts during annual laboratory visits as compensation.
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1.2. Measures and procedures

1.2.1. Bimonthly parent report measure
Over the 24 months of the study, each parent provided information about their child’s play

interests and related activities through 13 bimonthly interviews. Three interviews were admin-
istered in the laboratory through written questionnaires (administered as children completed a
cognitive test battery), while the remaining 10 interviews were conducted either by telephone or
email, depending on parents’ preferences. Parents reported the amount of free play-time typically
available (on weekdays and weekend days), and the child’s preferred activities during free play.
We also asked about the child’s preferred television shows, video programs, and books, and the
relative amounts of time spent engaged with these media. Later in the interview, we asked parents
if their child’s interests appeared very focused, with the child tending to keep the same interest
for an extended period of time (i.e., 1 month) or if the child seemed to be interested in lots of
different things, with his or her interests changing often (target questions were embedded among
several other filler questions). If a child’s interest was described as focused, parents were asked to
identify the particular topic or domain of play (which was then coded as an individual interest).

Interview data were used to derive variables that characterized children’s interest profiles. First,
we recorded the proportion of contacts in which parents reported their child to have exhibited an
individual interest (regardless of interest foci). Second, we recorded the total number of interest
foci that were exhibited by the child across the 24 months. Closely related interests were collapsed
(e.g., coloring and painting were counted as a single interest in “arts and crafts”), but otherwise
we counted all interests mentioned by parents. Finally, we calculated the temporal duration (in
months) of each individual interest that parents reported. This enabled us to characterize the
mean length of time that particular interests were sustained, as well as the longest period of time
for which a particular interest was maintained. We reasoned that both the proportion of parental
reports in which a child was considered to exhibit a significant, focused interest and the temporal
duration of individual interests could independently contribute to the child’s interest profile (i.e.,
some children might consistently exhibit a single interest, while others may express an interest
at all or most points of contact, but those interests may change relatively often and thus have
comparably brief durations). We therefore examined three variables: (1) proportion of contacts
(out of 13) for which focused interests were reported (range 0–1); (2) total number of interest topics
(range 0–10); and (3) number of contacts across which the longest-term interest was maintained
(range 0–13).

2. Results

We first explore the relative prevalence and intensity of conceptual interests among the entire
cohort. We also compare the prevalence of conceptual interests to other common interests. Second,
we explore maintenance of conceptual interests using a latent growth curve model.

2.1. Conceptual interest prevalence and intensity

We first classified each interest the parent reported into one of 11 different interest areas
derived from previous research on play and interest types (Renninger & Wozniak, 1985; Saracho,
1995; Smilansky, 1968). Determination of interest area was based on parents’ descriptions of
how children typically engaged in the interest domain. For example, a child with an interest in
enacting “pretend adventures” with small plastic dinosaurs and other animals would be classified
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Table 1
Descriptive information for parental reports of children’s interest categories across 24 months

Interest category Proportion of contacts in which focused interest is reported

Examples Min. Max. Boys Girls

Mean S.D. Mean S.D.

Conceptual Dinosaurs, airplanes, horses .00 1.00 .31 .35 .09 .22*

Sociodramatic Pretend and adventure play .00 1.00 .16 .20 .28 .28**

Creative arts Crafts, Drawing .00 1.00 .03 .07 .20 .28**

Constructive/building Legos, blocks .00 1.00 .09 .08 .01 .02*

Sports/dance Soccer, Ballet .00 1.00 .07 .20 .01 .03*

Games with rules Board and card or strategic-based
computer games

.00 .85 .06 .12 .03 .06*

Literacy arts Reading, Writing .00 .50 .03 .07 .06 .09**

Skill Based on strategies and/or
practice such as chess, piano

.00 .92 .02 .10 .03 .07

Outside/physical activity Swinging, hiking, riding bicycles .00 .38 .02 .05 .03 .05
TV/radio Television, radio .00 .20 .01 .03 .01 .04
Play with others Preference for partner (e.g.,

mom), not activity
.00 .23 .01 .02 .01 .01

Note. We included only those children who had relatively complete reports of their interests over the 24 months in this
analysis (at least 10 out of 13 contacts were complete, n = 204).

* p < .05, t(203), boys higher than girls.
** p < .05, t(203), girls higher than boys.

as having an interest in sociodramatic play. A similar child who also was reported to collect
models of dinosaurs and to particularly enjoy reading about different kinds of dinosaurs would be
classified as having a conceptual interest. Conceptual interest classifications generally were based
on whether children routinely engaged in activities that promoted the acquisition of declarative
knowledge. Initially, two authors simultaneously coded 20% of the data. Authors agreed in 95%
of classifications, and disagreements were resolved through discussion. One author then coded
the remaining data.

As can be seen in Table 1, children were reported to exhibit relatively high levels of interest
in areas related to conceptual and sociodramatic interests across the 2-year period. The interest
areas of creative arts and constructive/building also were relatively prevalent between 4 and 6
years of age, respectively. t-Tests comparing the proportion of parental reports in each domain of
interest revealed expected gender differences (see Table 1). Parents of boys reported more frequent
interests in conceptual, sports, games with rules, and constructive/building domains. Girls more
often exhibited interests in sociodramatic, creative arts, and literacy domains. Children’s interests
also varied in longevity. Some parents rarely reported their child to exhibit focused interests (6%
of participants; <.10 of all contacts) while others indicated that their child always had a focused
interest (21% of participants). For seven of the interest domains at least one child maintained a
specific interest across all 13 contacts.1 The most frequently mentioned interest for each child was

1 Maximum duration scores were calculated for particular interests based on the specific interest topic, not the more
general domain of interest. For example, if a child was reported to have two conceptual interests (bugs, horses), the
maximum duration score for each was based only on reports of the specific interest topic (not conceptual interests, in
general).
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maintained on average for 11 months (5.5 bimonthly contacts). Finally, children varied in terms
of the number of different foci for which they demonstrated an interest across the 24 months.
Although the average number of foci for which children expressed an interest was 4, 7% of
participants were reported to be interested in only a single topic, while 5% of participants were
reported to exhibit an interest in eight or more topics throughout the 24-month period. These
numbers are similar to those provided by Renninger and her colleagues (Renninger & Wozniak,
1985) who reported an average of five play interests among nursery school children based on their
observations of play object preferences.

There were no gender differences in the proportion of contacts for which children were reported
to exhibit focused interests, as evidenced through t-tests; males .71, females .65, t(203) = 1.40,
S.E. = .04. Nor were there gender differences in either the duration of the most intense interest;
males = 6.06 contacts, females = 5.24 contacts, t(203) = 1.58, S.E. = .52; or the number of different
foci across the 24 months, males = 4.09, females = 4.12, t(203) = .10, S.E. = .29. Thus, boys and
girls have very similar patterns of interest expression, except for the specific activity domain or
topic of interest.

There were 103 children reported to have an interest in a conceptual domain at some point
between the age of 4 and 6 (69% of boys and 26% of girls). Eleven girls (14%) and 34 boys (28%)
were reported to have a conceptual interest for only one or two contacts during the 24 months.
However, 35 boys (29%) and 5 girls (7%) were reported to maintain their interest in conceptual
domains for at least 1 year. Of those children who were reported to exhibit at least one conceptual
interest, the percentage of those who went on to maintain that interest for at least 1 year was
relatively similar across boys (40%) and girls (23%). Interestingly, the proportion of contacts in
which a conceptual interest was reported by the entire group declined between years 1 and year
2 of the study, paired sample t(203) = 2.97, p < .01, Meandiff = .04, S.E. = .015, Cohen’s d using
original standard deviations = .14 (Dunlop, Cortina, Vaslow, & Burke, 1996) or Cohen’s d = .42
using paired t-test value (Rosenthal, 1991). This was the only interest domain to show a significant
decline, all other t(203) = ns.

2.2. Conceptual interest maintenance

To longitudinally examine the decline in conceptual interests more closely, we used a latent
growth curve model for dichotomous outcomes (here the dichotomous outcome was concep-
tual interest expressed vs. not expressed), which was modeled over the 13 contacts across 2
years. We modeled the logit, though report our findings as probabilities for ease of interpreta-
tion (probability = exp (logit)/[1 + exp (logit)], where exp ( ) is the antilogarithm function; e.g.,
Hedeker & Gibbons, 2006). The intercept represents the probability of having a conceptual
interest at age 4 and the slope represents the change in probability across time (24 months).
The use of the straight-line change model also enabled us to retain children for whom parents
had not completed all of the bimonthly interviews, as complete data on the dependent vari-
able for each participant is not required (when it is assumed data are missing at random; e.g.,
Singer & Willett, 2003). Thus, in this section, data from all 215 children are included in the
analyses.

A model was run to determine the likelihood that having a conceptual interest changed over
time, with gender included as the predictor. Fig. 1 illustrates the model-implied probability that
a child will develop a conceptual interest. Separate lines are shown for boys and girls since the
analysis was conditional on gender. The starting points (intercepts) differ significantly for boys
and girls indicating a higher likelihood of boys developing a conceptual interest than girls, Beta
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Fig. 1. Implied proportion of children with conceptual interests over 24 months.

estimate = −3.46, S.E. = .73, z = 4.77, p < .001. The slopes (or change over time) for both boys
and girls are significantly different from zero, Beta estimate for girls = −.39, S.E. = .13, z = −3.01,
p < .01 and Beta estimate for boys = −.25, S.E. = .07, z = −3.8, p < .001, indicating a significant
decline in the likelihood of conceptual interests for both genders over 24 months. As can be seen
from the figure, however, the slopes for boys and girls are not significantly different from each
other.

3. Discussion

The rich data derived from the present study provides the first longitudinal analysis of the
prevalence, duration, and intensity of conceptual interests in children between ages 4 and 6 years.
Although some researchers maintain that individual interests do not emerge until adolescence or
adulthood (Krapp, 2002), many parents clearly characterized their child’s conceptual interest as
long-standing and prone to dominating the child’s preferred activities—both of which are key
indicators of individual interests. Conceptual interests were relatively prevalent throughout our
sample. Approximately 50% of children were reported to have an interest in a conceptual domain
at some point during the 2 years. Only a small percentage of children, however, developed a
long-term interest in a conceptual domain (40 children, 20% of the sample).

A latent growth curve model confirmed earlier reports that boys were far more likely to develop
a conceptual interest by the age of 4 than were girls (Johnson, Alexander, et al., 2004). The present



Author's personal copy

J.M. Alexander et al. / Cognitive Development 23 (2008) 324–334 331

analysis extended this work, showing that both boys and girls maintain conceptual interests over
time at about the same rate. Most interestingly, the model clearly notes a significant decrease in
the prevalence of conceptual interests following the transition to formal schooling. In contrast,
interests focused on nonconceptual domains did not show a similar decline. We next turn to
possible explanations for this finding.

Children with conceptual interests may find themselves in a dilemma as school begins. They
may be highly interested in a domain and be accustomed to receiving individualized support
for the interest from parents and preschool teachers. Conceptual interests are one of the few
early childhood interests where a child tends to rely on parents or other older individuals to
provide a significant amount of relevant information (Leibham et al., 2005). Middle class chil-
dren almost certainly have opportunities to ask curiosity questions and to receive informative
answers during the relatively unstructured preschool years to help feed their growing interest in a
conceptual domain (Renninger, 1992; Chouinard, 2007). In contrast, the elementary school class-
room involves more children, more stringent curricular objectives (particularly with an increased
societal emphasis on assessment and accountability), and there may be relatively little time for
children to ask questions pertinent to their interest and receive individualized answers. School
environments may simply not accommodate the long-term pursuit of relatively narrow interests,
particularly among young children that are still quite dependent on adults and older children for
access to information (Prenzel, 1992).

Young children with conceptual interests may also experience new social pressures as they
begin to form friendships in elementary school. Friends are an important source of social support
and friendships often are based on common ground (Johnson et al., 1999). Other children in the
child’s class may not happen to know much about—or be very interested in frogs, horses, or
dinosaurs. Thus children may intentionally suppress their interests and knowledge (when they do
not align with those of their classmates) in order to nurture developing friendships.

As children get older, they may discover that learning is less playful and more apt to entail hard
work (Hidi, 2000). We know that as children age, their interest in school-based subjects deteriorates
(Eccles & Midgley, 1990). By middle school, non-academic topics are listed as interest foci far
more often than academically oriented topics (Ainley, Hidi, & Berndorff, 2002). Some of this drift
from academically oriented interests may be the result of a mismatch between the knowledge-
rich interests children bring to the classroom and the particular curricula and opportunities for
learning that the school provides. Future research that compares the interest maintenance of
children assigned to more structured classrooms with that of children who are homeschooled or
enrolled in smaller, more child-centered classrooms would be most helpful in understanding these
issues more deeply. In addition, comparing interest maintenance in situations where a teacher’s
interest happens to match or not match a child’s interest might also be informative.

Finally, although interest topics were gender-typed, boys and girls were equally likely to
exhibit focused interests, their interests tended to last for about the same amount of time, and
boys and girls exhibited similarly wide arrays of interest topics. Our results are consistent with
those observed by Renninger and Wozniak (1985) in terms of the number of interests manifest
by preschool children in the classroom and the gender differences noted converge with well-
established patterns of observed childhood interests (Johnson et al., 1999). Thus, we are fairly
confident that parents were not heavily influenced by demand characteristics in the reporting of
their children’s interests. Nevertheless, future research should additionally examine the degree of
convergence among parent’s, children’s and teacher’s reports of preferred interests and activities
in order to gain additional perspectives on children’s interests, especially during the transition to
school.
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