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Interest and Its Development

Abstract

This chapter focuses on interest as a cognitive and affective motivational variable
that develops and can be supported to develop. interest and interest development
as described by Hidi and Renninger’s (2006) Four-Phase Model of Interest Develop-
ment are (&) defined and then (b) contextualized in light of other conceptualizations
that focus on specific aspects of interest (such as emotion, experience, task features,
value, and vocational interest) and issues pertaining to the operationalization and
measurement of interest. Following this, research addressing the development of
interest is overviewed, with particular attention to (a) the triggering of interest in
both earlier and later phases of interest, (b} maintaining interest once it has been
triggered, () fluctuations in interest, and {d) shifts between phases in the develop-
ment of interest. Finaily, a Punnett square is empioyed to suggest next steps and

metacognition, value

open questions in the study of interest development.
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Introduction

This chapter overviews research that contributes
t¢ understanding interest as a cognitive and affec-
tive motivational variable that beth develops and
can be supported to develop. It includes studies that
have been conducted in varying domains using dif-
ferent methods. The chapter centers on aspects of
development thar are not yet well understood. Tt
begins with the case of Helen Keller and an analysis
of a part of her autobiography, The Story of My Life
{Keller, 1903).

Helen Keller was the first blind person to receive
a bachelors degree. She became a world-famous
activist, wrote books about her experience and
beliefs, and is now widely considerad one of the most
inspirational people of the 20¢h century, Through
the suppert of her tutor Anae Sullivan, Helen “dis-
covered” langnage, communication, and sociewy.
Helens case, particularly as it is presented in her
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autobiography, is used ro illustrate critical aspecrs
in the development of interest, the condidons that
support interest to develop and deepen, wich which
researchers and practitioners conzinue to wrestle.
These are elaborared on later in this chapter, star-
ing with the initial triggering of interest through o
the point where she asks questions, reflects on these,
and independently follows through to seek answers
and feedback. Helen’s case of inrerest development
is paraphrased briefly below:

Rendered both deal and blind at a young age, Helen
stumbled around like a feral animal for many years.
The adults around her were unable to reach or tame
her, pitying her and lening her do anything she
wanted. When Anne Sullivan, a young and financial-
Iy strapped tutor, was hired to help Helen, she found
a bright bur horribly spoiled 7-year-ald girl who was

unable 1o see the implicadons of her own behavior
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and its effect on other people. Anne did not approve
of the way that Helen grabbed food from various
people’s dinner plates and broke things during
temper tantrums. Anne disciplined, and Helen
fought back both physically and with pranks.

Anne recognized that Helen was bright and
decided w0 teach her how to finger spell, thinking
that this might help her to communicate with others.
Anne would put an object in one of Helen's hands,
and in the other quickly spell the name for the ob-
ject. Even though Helen could imizate well, she did
not understand what Anne was trying to teach her.
Her patience ran out quickly, and the lessons would
end in tears and yelling.

Everything changed one day when Anne pumped
water into Helen’s hands and spelled “water.” The
event appeared to trigger Helen ro make a connec-
tion berween the flurtering movement in her hand
and the cold liquid spilling over her skin. All of a
sudden, Helen realized what Anne had been trying
to show her as she had doggedly spelled word after
word into her hand all those weeks. From then on,
Anne could hardly keep up with Helen, who dragged
her around demanding a word for everything she
encountered, everything that had been there before.

Anne’s efforts to help Helen make connections
between signs and what they represent could be
deseribed as potential triggers for interest, and the
incidenr with the water was a rigger that worked
becavse with it she discovered the connecrien
between the sigh and water. We do not know why
or how the trigger of the water served as a caralyst,
In fact, Helen thought at first thar this was some
kind of game. It seems likely that many factors con-
tributed to her revelation.

We know, however, chat a few elements of Helen’s
story are particularly important to the descriprion
and understanding of interest development. First,
the development of her interest involved extended,
seemingly ineffective, external support before she
made a connection between the finger spelling and
the warter and then engaged the challenge of revis-
iting the prior lessons thar had been so very [(rus-
craring to her. She did not make a decision to be
interested in communicatior. Rather, it seems that
she needed 1o encounter the connection in order to
communicate, and it was the connection that trig-
gered her eventual interest in communication more
generaily.

Second, Helen was not aware that she was devel-
oping an interest as her tutor worked with her. The
potentizl triggers of finger spelling did not “rake”
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until the incident with the water. Even at that
poing, it is not clear that she would have deseribed
finger spelling, or communication more generally,
as something in which she was personaily invested
and that would hold her interest.

Third, Helens interest developed in a context
where her stengths and needs were accounted for
and she was not being graded or assessed: Anne
worked wich her so that she would understand and
be able to think and explore. She was extremely suc-
cessful by any number of measures, once her inter-
est began to develop.

Fourth, Helen’s interest continued to develop
because, once she made the connection between
finger spelling and communicating, she then had
curiosity questions for which she wanted answers—
curiosity questions are questions that are novel o the
learner but may not be novel to others (Renninger,
2000). Finding answers to these questions led her 1o
continue 1o stretch her own understanding.

Fifth, once she began asking curiosity questions,
Helen zlso began to self-regulate and to explore and
seize opportunites to learn—opportunities that
were ostensibly present before but thar she was not
ina posit.ibn to see.

It is nor until Helen makes the connection
between finger spelling and communication that
she begins to pose her own curiosity quesrions, seck
answers, and reflect on them-—a point when her
interest'is clearly developing. However, as Helen’s
case reveals, the development of interest has phases
that precede what to the outside observer would be
identified as “interesc.” Her interest also continues
to develop beyond the phase that is detailed here.
The present chapter focuses on the development of
interest, from the point of potential wiggering that
“takes” to the point when the learner begins to ask
his or her own curiosity questions, and then foliows
through to reflect on these and seck answers,

Misunderstood Aspects of Research on
Interest Development

We next call attention to two often misunder-
stood aspects of research on the development of
interest: awareness of interest (the learner’s ability 1o
cognitively evaluate engagement), and the essential
role of knowledge, in addition to feelings and value,
as an indicaror of interest, especially in later phases
of interest development.

Awareness of Interest
As Helen's case illustrares, the development of
interest does not necessarily involve metacognitive,
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or reflecrive, awareness. This poine has three impli-
cations for researchers, educators, and the learners
themselves. First, learners are not necessarily depen-
dent on their will to develop interest or be interested
(Lipstein & Renninger, 2007}. They may be depen-
dent largely on supports to find ways e connect
with the content that they are to learn, and while
they need to make their own connections, they are
also likely to need support to perceive them (Ren-
ninger, 2010). Second, while learners may make a
cognitive evaluation about some content, like Helen
they also may not be aware that their interest has
been triggered umil much later in the process of its
development. In later phases of interest develop-
ment too, they can be so engrossed in engagement
that they are not reflecting on it.

A third implicarien is that having and developing
an [nterest is not the same as being metacognitively
aware of the role of interest in one’s learning, The
presence of metacognition impacts a learner’s ability
to take stock of his ar her own goals and to act on
them (see Flavell, 1976). In this sense, the learner’s
goals refer to whar the learner wants to understand
or do, not whether his or her goals would be consid-
ered mastery or performance goals, since a learner
may possess both types of goals. Thus, while a person
may or may not be aware of the process of engaging
with an identified interest, the extent to which he
or she is metacognitively aware of his or her interest
and its role in learning is likely to impact Aow, not
whether, he or she organizes as a learner and follows
through o engage.

Knowledge and Interest

In its earliest phases, interest may be consid-
ered an emotion, or measured based on affect, or
emotional response, and have minimal knowledge
requirements (Ainley; 2007; Hidi, 2006; Reeve,
Jang, Hardre, & Omura, 2002). As interest devel-
ops, knowledge and value, in addidon to affect,
need to be present (Renninger, 1990, 2000). More
specifically, Hidi and Renninger {(2006) argue
chat as interest develops and deepens, the desire
for knowledge and value develop concurrently,

while affect continues to be an important aspect of

interest.

In distinguishing among the phases of interest
development, content knowledge is also an impor-
tant indicator. Withour knowledge, a learner is not
in a position to develop the types of curiosicy ques-
tions that lead to reengagement, as well as the vatue
that comes from asking these questions. Helen, for
example, had no knowledge thar finger spelling
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allowed communication. It was only when she made
this connection and began to build her knowledge
thar she then also had questions that she wanted o
answer. This led to her continued reengagement to
understand.

Defining Interest and Interest Development

In the present chapter, which focuses on interest
and its potential to develop, interest is conceptual-
jzed as:

(a) referring to both a learner’s state as well as
his or her predisposition to return to engagement
with a particular class of ideas (disciplinary
content), events, or objects, and

{b} developing through four phases: uiggered
situational, maintained situational, emerging
individual, and well-developed individual interest
{see Fig. 11.1; Hidi & Renninger, 2006).

In this secdon of this chapter, the Four-Phase
Model of Interest Development is described. This is
followed by an overview of other approaches to the
study of interest in order to provide a context for
understanding a developmentral approach. In larer
sections, research specific to interest development is
reviewed and issues central to next steps in under-
standing its development are considered.

The Four-Phase Model of Interest
Development

Hidi and Renningers (2006) model idenrifies
four phases in the development of interest based en
existing empirical literature and extended previous
discussions suggesting that there were two types of
interest: situasional and individual interest (e.g.,
Hidi, 1990; Krapp, Hidi, 8 Renninger, 1992; Ren-
ninger, 1990). Briefly, sitnational interest refers to
the likelihood that particalar content, activities, or
events will trigger a response in the moment chat
may hold over time (Hidi & Baird, 1986; Mitch-
ell, 1993). Individual interest, in contrast, refers
10 an ongoing and possible deepening of a person’s
relation to particular content. It includes a motre
enriched kind of value than situational interest,
as well as an increasingly consolidated base of dis-
course knowledge (Renninger, 1990, 2000).

In the Four-Phase Model, Hidi and Renninger
(2006} suggested that findings from studies of situ-
ational and individual interest were complemencary
and could be used to map the development of inter-
est, beginning with forms of initial triggering that
mighr be sustained to che relatively enduring pre-
disposition to retusn to particular classes of content
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Phases of Interest Development

Phase I: Phase 2: Phase 3: Phase 4:
Triggered Maintained Emerging Well-Developed
Situational Situational Individual Individual
Definition
* Psychological state * Psychological state that  * Psychological state andd = Psychological state and
resulting from short-term involves focused acten- the beginning of relatively  a rclatively enduring
changes in cognitive and  tion and persistenice over  enduring predisposition predisposition to

affective processing

extended period, and/or
reoccurs and persisis

to seek reengagement
with particular classes of
content

reengage particular
classes of content .

Learner Characteristics
¢ Arrends to content, if
only flectingly

* Needs support to
engage from others and
through nstruetional
design

* May experience either
positive or negative
feelings

* May or may not be
reflecrively aware of the
experience

* Reengages content
that previously triggered
attention

to find connections
among their skills,
knowledge, and prior
experience

* Has positive feelings

* Is developing knowledge
of the content

* Is developing a sense of

* Is likely to indepen-
dently re-engage content

Has curiosity questions
a >
seekanswers

+ Is supported by others A

* Has positive feclings

* Has stored knowledge
and stored value

* Is very focused on his
or her own questions

* Independently recngages
content

* Has curiosity questions

» Self-reguiates easily to reframe
questions and seck answers

= Has positve feelings

¢ Can persevere through
frustration and challenge in
order to meet goals

» Recognizcs others’
contributions to the
discipline

the content’s value

* Actively seeks feedback

Fig. 11.1. The four phases of inrsrest developmene (Hidi & Renninget, 2006): Definitions and learner characreristics.

over time. It was suggested thart situarienal interest
could develop into individual inreress, but ic was
also suggested that situarional interest could occur
simultaneously wizh individual interest.

As described in Figure 11.1, the four phases of
interest are considered to be sequential and discrete,
but as Hidi and Renninger (2006) also noted, they
are phases rather than stages because the lengeh and
character of a given phase may vary among indi-
viduals based on, among other factors, experience
and temperament. The first phase in the develop-
ment of interest is conceptualized as being initiated
by a triggered situational interest. If sustained, this
first phase evolves into the second phase, main-
tained situational interest. The third phase of inter-
est, emerging individual interest, may develop out
of the second phase and may then lead to the fourth
phase, a well-developed individual interest.

Helen’s experience with finger signing provides
an illustration of triggered and evenrually main-
rained situational interest that evelved almost
immediately into an emerging interesr. Helen’s
interest was triggered it seems by the juxtaposidon
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of the water and the finger signing: Tt represenred
the presence of a new concept, corununicarion. Her
interest for communicating using finger spelling
was maintained following the rriggering provided
by the water, and although she Erst engaged com-
munication as a game, it began to rake on mean-
ing for her. It also fed her to ask questions because
she wanted ro understand, marking a shift in her
phase of interest. Based on what Helen tells us in
her autobiography, she appears to have transitioned
through the phase of maintained situarional interest
almost immediately, possibly because she had Anne
to respond and work with her 1o find answers to the
curiosity questions she posed, as they emerged. As
her autobiography also indicates, Helen continued
to want to ask questions that allowed her to develop
her knowledge. Her emerging individual interest
rapidly developed into a well-developed individual
interest.

The example of Helen demonstrates that once
interest is triggered, it can be mainrained and then
progress as an individual interest. Her interactions
with others were critical, a characteristic of inrer-
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est development that is now well established {e.g.,
Barron, 2006; Nelen, 2007; Pasupathi & Rich,
2005). At first these interactions could be charac-
terized as supporting the generation of her interes:
(e.g-, Mitchell, 1993; Palmer, 2004, 2009). Later
they involved the provision of information that led
her to continue to stretch, engage, and explore the
content of her interest (see Renninger, 2010) or to
self-generate interest {Sansone, Weir, Harpster, &
Morgan, 1992},

The match between the strengths and needs
of the learner and available support, described
by Eccles and Midgley (1989) as the stage-fic of
the environment, was critical 1o Helen, and more
generally to the development of interest. Available
supports can include interactions with others, such
as teachers, peers, parents, or museum personnel,
and the tools that they have created (e.g., books,
tasks, software, exhibits). However, the presence of
supports and intended triggers does not necessarily
puarantee triggering. Instead, interest appears to be
both triggered and supported to develop when a task
such as an assignment to set a goal for a class at the
beginning of the term leads learners to find mean-
ing for themselves (Hulleman, Durik, Schweigert,
& Harackiewicz, 2008; Hulleman & Harackiewicz,
2009), or when learners are aliowed or take charge
of shaping class activity (Cobb & Hodge, 2004;
Meyer & Turner, 2002).

When support from the learning environment is
facking (or perceived to be lacking), however, inter-
est can fall off, go dormant, or disappear altogether
(Bergin, 1999). Renninger (2000), for example,
described the case of a talented chess player who
ceased to continue to play chess because there was
no one else to challenge him. Renninger and Lip-
stein (2006) also reported declines in interesc when
studenss did not perceive opportunities to connect
to the work they are doing and/or for their ideas to
be respected and heard. Their findings appear to be
consistent with those of Kunter, Baumere, and Kaéller
(2007) who found that within the same classroom
there were students whose interest would develop
and students whose interest would decrease. They
observe that the development of interest is likely to
be more related to students” personal experience of
the classroom—for example, whether they feel they
understand what is expected of them and have a
teacher who is responsive and provides support for
autonomy {see related discussions in Frenzel, Goerz,
Pekrun, & Wate, 2010; Tsai, Kunter, Liidike, Traur-
wein, & Ryan, 2008). The stage-fit of the person to
the environment has been described as supporting
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feelings abour the worth (the value, rask interest,
utilicy, cost) of continued engagement (e.g., Wig-
field, Eccles, Schiefele, Ropeser, & Davis-Kean,
2006). Whether a person is in a pesition to make
an independent decision to reengage has also been
found to impacr the relation between the affective
and cognitive components of interest, a relation
that affects the experience of interest (Ainley, 2007;
Sansone & Thoman, 20053, b) as well as the likeli-
hood that interest will develop and deepen (Ren-
ninger, 2000).

Although learners ar all ages with varying experi-
ences <an develop new interests at any time, age also
affects how and whether interest is likely to develop.
Undergraduares, for example, may be able to self-
generate ways in which to sustain interest in view of
a task that they find baring by finding some reason
that the task could be beneficial to them (e.g., San-
sone, et al., 1992). This capacity is related to their
metacognitive awareness of the situation (a boring
task that needs to be completed) and their abil-
ity to generate strategies to address ir. Conversely,
younger children are more likely to generare means
to continue to engage only when tasks are already
of interest, although they also may be more open
than older learners to trying o learn new topics or
participate in new activities (Renninger, Sansone, &
Smith, 2004). At abour 8 to 10 years of age, they
begin comparing their own capacities to those of
others and then need a different form of support
to persevere on tasks that they have not yet tried,
or that they are aware others already do at a much
more advanced level then they (Renninger, 2009).

Conceptualizations af Interest Not
Specifically Focused on Development
Understanding how interest can be supported to
develop is of particular concern to those who sup-
port others to learn, whether in or ouside the school
context. However, the conceprualization of interest
as a cognitive and affective motivational variable
thar develops is only one of the ways in which inter-
est is defined and studied. Krapp (2002, 2007), for
example, describes interest development as a process
of developing ene’s identity. Other conceptualiza-
tions of interest reflect a range of research questions
and as a result address different aspects of the way
in which a person engages {or does not engage) con-
tent to be learned. These perspectives contribute to
undesstanding interest and its relation te learning
but may not address the development of interest per
se. However, each is a conceptualization on which
the understanding of interest development buitds.

RENNINGER, SU I7X

10713/2001 9:33:35 PM




Detailed considerations of interest can be
described as focusing on emotion (eg., Ainley,
2007; Silvia, 2006), task features and environment
(e.g., Mayer, 2005; Sansone & Thoman, 2005 a, b),
value {e.g., Schiefele, 2009; Wigfield et al., 2006),
and vocadonal interest {e.g., Alexander, Johnson,
Leibham, & Kelley, 2008; Holland, 1985/1997;
Lent, Brown, & Hackert, 1994; see Renninger &
Hidi, 2011}, Briefly, concepraalizations of interest
that focus on emorion ate often concerned with the
state of interest, rather than with interest as both
a state and a predisposition to reengage particular
content over time. They have determined, for exam-
ple, that mood, disposition, and situation combine
to influence students’ affective reactions ro tasks
{Ainley & Parrick, 2006), and that inrerest may
be either pleasant or unpleasant (Turner & Silvia,
2006), but little is known about whether and how
the intensity and valence of affect changes with the
development of interest.

Conceptualizations that have focused on interest
in terms of task features or the environment have
also pointed to the importance of the experience of
interest to engagement. They find thar interest s
essential 1o the feelings of competence thar accom-
pany this experience and self-regulation (Sansone &
Thoman, 2005 2, b), and they have indicated that
interest can be distracting (e.g., Mayer, Griffith,
Jurkowitz, & Rothman, 2008). However, because
these approaches to interest address the state of
interest in earlier phases of interest development,
it is not clear whether and how the experience of
interest then varies with development.

Conceptualizarions that have focused on interest
as value have further indicated that inrerest that is
operationalized in rerms of how much the respon-
dent says he or she fikes particular content will dif-
ferentiate first in the expectancy value framework
(Wigfield er al., 20006) and is finked to intrinsic
motivation (Schiefele, 2009), In cross-sectional
work with middle and high school students,
Denissen, Zarretr, and Eecles (2007) reporzed that
self-concept of ability and interest are coupled,
bur they also point out that when achievement is
introduced, there is a higher degree of coupling
between self-concept of ability and achievement
than between interest and achievement. Because,
however, the focus of studies of interest conceptu-
alized in terms of value has been on an assessment
of value at one point in time, litdle is understood
abour possible change in the development of inter-
est in terms of expectancy value (see Wigfield &
Cambria, 2010).
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Conceptualizations that have focused on interest
in terms of vocational or conceptual interest address
the relation between a person’s present abilities and
possible occupations (e.g., Holland 1985/1997; see
also Armstroag, Allison, & Rounds, 2008) or cat-
egories of children’s interest engagement such as sci-
ence or art (e.g.. Alexander et al.,, 2008} and school
readiness. One line of work within this framework
draws on counseling psycholopy to suggesr thar
environmental support can be provided to encour-
age those who presently lack interest te develop
it (e.g., women who lack interest for engineeting;
Brown & Lent, 1996). Lent, Brown, and Hack-
ett’s {1994, 2000) Social Cognitive Career Theory
describes interest development as determined by the
individual’s perceptions of his or her own compe-
tence, or ability to succeed.

Fach of the concepiualizations overviewed indi-
cates that interest can beneficially influence learning
(although it can also be distracting) and thar ir is
always linked to a particular disciplinary content,
object, event, or idea. The conceprualizations also
all acknowledge the role of affect, or feclings, as a
component of interest, but they tend to vary in the
extent to which affect, knowledge, and value are the
focus of inquiry and_measurement.

Some of the conceptualizations describe knowl-
edge and value as components of interest (Ainley,
2007; Hidi & Renninger, 2006; Mayer, 2005; San-
sone & Thoman, 2005 a, b; Silvia, 2006), whereas
athers focused on affect and value as established
through cognitive evaluation (Krapp, 2005, 2007;
Schiefele, 2009; Wigfield er al., 2006). Differences
among the conceptualizations with respect wo the
role of knowledge reflect differences among research
aims. The research questions being addressed do not
necessarily assess change over time but instead focus
on one or another aspecr of interest that may be
present and/or a facror in each phase of interest.

Operationalization and Measurement
Considerations o

There presently is ne single correct measure or
indicator of interest or interest development, and
as Renninger and Hidi (2011) have noted, such a
specification may not be possible because of differ-
ences in the strucrure of disciplinary domains, with
some being more hierarchical than others (Law-
less & Kulikowich, 2006), and/or differences in
researchers’ questions.

To date, interest development has been mea-
sured using both surveys (e.g., Chen, Darst, &
Pangrazi, 1999; Hiussler & Hoffmann, 2002;
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Linnenbtink-Garcia et al., 2010; Schiefele, Krapp,
Wild, & Winteler, 1993; Schraw, Bruning, &
Svoboda; 1995) and behavioral measures, such as
online experience sampling {Ainley, Hidi, & Bern-
dorff, 2002), functioral magnetic resonance imag-
ing (IMR; Kim, Lee, & Bong, 2009), or participant
observadion (Pressick-Kilborn & Walker, 2002;
Nolen, 2007; Renninger & Wozniak, 1985). In its
most well-developed form, interest has also been
assessed based on participation (Azevedo, 2006;
Barron, 2006; Fink, 1998) or membership (e.g.,
recreational figure skaters, see Green-Demers, Pel-
letier, Stewarr, & Gushue, 1998; mathematicians,
Gisberr 1998). However, Renninger, Cai, Lewis,
Adams, and Ernst {2011) report that interest that
is not well developed is nort accuracely predicted by
participation alone.

While surveys capture respondent perceptions,
behavioral measures capture respondent behaviors.
Triangulating assessments is likely to be necessary in
order to accurately capture differences among phases
of inrerest. For example, while triggered interest
may be assessed through behavioral measures, it is
not likely to be easily assessed in the earlier phases
of its development using self-reports alone given
that respondents in this phase are often not aware
that interest has been triggered. On the other hand,
a respondent is in a position to report whether he
or she works on more math problems than those
that are assigned, suggesting that survey items that
specify mere developed forms of interest may be
expected to provide a way to partition a sample.

Hidi and Renninger (2006) have suggested
that while the earliest phases and the state of inter-
est may be characterized and assessed by affective
respense, the identification of developed interest
needs to account for the relation berween feelings,
value, and knowledge, and that change in this rela-
tlon might be expected with development, Pres-
ently, efforts to distinguish phases of interest have
focused on dichotomies such as situational and
individual interest, earlier and later phases of inter-
est, less developed and more developed interest, or
low interest and high interest. Methods for idenri-
fying interest specific 1o cach of the four phases of
interest are presently being explored.

Two quasi-experimental studies of interest are
described thar suggest potential indicarors of inter-
est in each phase of development. These consider
the relation among the phase of interest and other
variables that describe learning and motivation,
such as understanding of the discipline, goals,
strategles, effort, self-efficacy, and feedback prefer-
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/ on an assessment of the feelings, value, and knowl-

ences. Both were mixed-method scudies of middle
school-age students; taken together, they suggest
the need to further consider the role of the learn-
ing environment as another porential indicater of

interest.

study, assessment of interest was bag

edge of parricipants relative to the other content,
subject matter, with which they were engaged.
ist, Lipstein and Renninger
survey items (Likert ratings and open-ended ques-
tions} and in-depth interviews ro assess students’
phase of interest for writing, and then developed
portraits of students in each phase of interesz. In the
second, Renninger and Riley (in press) used partici-
pant observation notes and interviews collected at
three rime pointidé\iring gach of the 5 years to assess
phase of interesCNkheir assessment procedures were
informed by Renninger and Woznial’s {1985, see
also Renninger, 1990} use of ethnographic methods
to identify developed interest as including all of the
following in relation to a particular class of objects,

events, or ideas:

a. more engagement relative to other
engagemernts,
b. voluntary rerura to engagement over time,

c. the abiliry to engage independenty, and _ @
d. engagement that is not simply defmittorh €X P‘O 9’-@7“59 q

Lipstein and Renninger (2007) undertook cheir
study of student writers in order to explore poten-
tial indicators of each of the four phases of interest
development. They developed portraits of middle
school students’ interest for writing by coupling
information from surveys of 172 students and fol-
low-up in-depth interviews. Each portrait provided
an exemplar or generalized characterization of a
writer in a given phase of interest and described the
student’s wants and needs as a learner.

As depicted in the description of the closed envi-
ronment of Figure 11.2, Lipstein and Renninger
(2007) found that students with only a wiggered
situarional ‘interest were those with listle knowl-
edge of and value for wriring bur whose interest for
writing could be triggered by the assignment of the
“right” topic and/or feedback that appreciated their
ideas and provided concrete suggestions for revi-
sion. Students with a maintained situarional incer-
est thought of writing in terms of rules, and they
could be assisted to begin thinking like writers if
they were provided with fopics thar wete of inter-
est to them and given supporrive feedback. Stzdents
with an emerging individual interest for wriring had
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Phases of Interest Development

Phase |
Triggered
Sitnational

Phase 2:
Maintained
Situational

Phase 3:
Emerging
Individual

Phase 4:
Well-Developed
Individeal

Learner Characteristics
* Artends to content, if
only flectingly
* Needs support w
engage
o From others
o Through
instructional
design
° May experience either
positive or negative
feelings
= May or may not be
reflectvely aware of
wiggered interest

* Reengages content that
previously triggered
attenton

* Is supported by ochers
to find connections
between skills,
knowledge, and prior
experience

* Has positive feelings

* s developing knowledge
of the conrent

¢ Is developing a sense of
the conrenr’s value

* Is likely to
independently
re-engage conrent

* Has curiosicy
questions that
lead to seeking
answers

* Has positive feelings

* Has stored
knowledge and
stored value

* Is very focused
on his/ker own
questions

* Independently reengages
content

= Has curiosity questions

+ Self-regulates easily to
reframe questions and seck
answers

» Tas positive feelings

 Can persevere through
fruseration and challenge in
order to meer goals

* Recognizes others’ contribu-
tons to the discipline

= Actively secks feedback

Needs/More Closed Learning Environmen

s+ To have hisfher ideas
respected

*To feel genuinely
appreciated for his/her
effores

a To have others under-
stand how hard work
with this content is

* A limited number of
Concrere suggestions

+ To have his/her ideas
respected

* To feel genuinely appre-
clated for efforts

* Support to expiore his/
her own ideas

* To have his/her ideas
respected

+ To feel genuinely
appreciated for his/her
efforss

¢ To feel that his/her
ideas and goals are
understood

* Feedback that enables
him/her to see how
goals can be mare
etfectively mer

* To have his/her ideas
respected

* Information and feedback

» To balance his/her personal
standards with more widely
accepted standards in the
discipline

= To feel that hisfher ideas
have been heard and under-
stood

* Constructive feedback

* Challenge

Needs/More Open Learning Environment

® 'To have hisfher ideas
respested

* To feel genuinely
appreciated for efforts
made

* To know that he/
she understands the
conent

* To have his/her ideas
respecred )

* To feel genuinely appre-
ciated for the efforts he/
she has made

* To know what hefshe
has learned and what
he/she still wants w0
learn

* To have his/her ideas
respected

* To express his/her
ideas

= Not to b told to
revise present efforts

» To feel that thisther
ideas and goals are
understood

= To feel genuinely
appreciated for his/her
efforts

¢ Feedback that enables
him/her to see how
his/her goals were met

* To have hisfher ideas
respected

+ Informartion and feedback

* To balance his/her personal
standards with more widely
accepted standards in the
discipline

* To feel that his/her ideas
have been heard and
understood

* Consrrucrive feedback

* Challenge

Fig. 11.2 Learner characreristics and needs in interest developmem gcncraﬂy, and by learning environment. chrinted from Renninger,
K. A. & Riley; K. R (in press). Interest, cognition, and the case of L__ and science. In Kreitles, §. (Ed). Cognition and motivation: Forg-
ing an interdisciplinary perspective. New York: Cambridge University Press.
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begun to think of themselves as writers and were
not interested in receiving feedback abour either the
organization or development of their writing. Seu-
dents with a well-developed individual interest for
writing also thought of themselves as writers, but,
unlike those with an emerging individual interest,
sought feedback and recognized that through feed-
back they could strengthen cheir abilities to com-
munnicate their ideas to others.

The characteristics of the learners in each of the
four phases of interest suggest a preliminary set of
indicators for each phase that includes informarion
about what and how content is engaged and the
forms of support that might be needed in order to
enable it to develop (additional information is pro-
vided in both Lipstein & Renninger, 2007 and Ren-
ninger & Lipstein, 2006). However, Renninger and
Riley’s (in press) 5-year in-depth case study of inner-
city participants in an our-of-school summer sci-
ence workshop reveals a slightly different trajectory
that they artribuce ro the workshops™ out-of-school,
nongraded context {see the description of the open
environment in Fig. 11.2). The participants in the
science workshops were in an environment chat pro-
vided a lot of possible triggers for interest, and once
their interest was mainrained, it quickly shifted to
being an emerging individual interest, where they
sought input, readily asking and answering ques-
tions. This ditfered from the resistance ro feedback
that characterized the middle school writers iden-
tifled as having an emerging individual interest,
suggesting the possibility of the effects of environ-
mental differences in constraint and opportuniries
tor learning on the learners’ interest trajectories.

Like findings reported by Frenzel et al. (2010},
who studied the decline in students’ interest for
mathematics in three academic achievement tracks,

It appears Ebm;’trajectory of interest development
may be impacieéd by how open the environment is
to inquiry, or the press of the learning environmenz
on achievement. Such findings suggest the need to
consider not only the learners’ leelings, value, and
knowledge as a predictor of interest development
but alse the role of the environment.

Research on Interest Development

Studies that track the behaviors of individuals over
time and studies of learners in earfier and/or larer
phases of interest (also described as sicuational and
individual, less developed and more developed, or low
interest and high interest) provide our present under-
standing of inrerest development. Findings from these
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two types of studies are described separately because
they offer different insights. Studies that track the
behaviers of individuals over time provide rich descrip-
tive information that provides a basis for developing
inductive models. Studies that have examined earlier
and/or later phases of interest focus on studying one
or more aspects of findings identified in more descrip-
tive data with samples and methods that generalize.

A parsimonious selection of these studies is over-
viewed with particular attention to four questions
central to supporzing interest development: (2) the
triggering of interest in both earlier and later phases
of interest, {4) how and why interest is maintained
once it has been wiggered, {¢) fluctuations in interest,
and () shifis becween phases in the development of
interest. Following this, the generative potenrial of
thinking across studies is suggested, nsing arricles by
Fremzef et al. (2010) and Pugh et al. (2010).

Studies That Track Interest Over Time

Interest development as described in studies
that have tracked individuals over time is collected
through interviews with the participant and/or sig-
nificant others in the participants life, surveys and
interviews, the development of portraits based on
interviews or surveys and interviews, experience
sampling, course enrollments, and/or observation.
Analysis of these studies together describes the
development of interest as primarily a sequential
process that evolves through interactions with the
environment.

TRIGGERS FOR INTEREST DEVELOPMENT
Findings from studies that track the development
of interest over time generally describe a changing
relation between affect and knowledge as interest
develops. hey also describe wigpers for interest
{in this case, triggers that actually result in inter-
est development) as supporting the making of con-
nections to content in earlier phases of interest and
opportunities to continue to develop understanding
of content in later phases. Some examples include
the following: gitls in earlier phases of interest who
wanted to pursue hard science were triggered by
their desire to ger their father’s approval and also
by opportuaities to pursue mathematics {Gisbert,
1998), children’s desires to express themselves as
members of a “literate community” in their class-
room acted as a trigger for their interest in reading
and writing {(Nolen, 2007}, and instucticnal meth-
ods in Latin that students personalized themselves
were successful triggers (Renninger et al., 2004).
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Changes in the relation between affect and
knowledge are also referenced in later phases of

"development, when the interest being studied

already exists. Some examples include the follow-
ing: descriprions of self-initiated work with technal-
ogy in which adolescents seek additional resources,
create new activities, pursue structured lfearning,
and develop mentoring/knowledge-sharing rela-
tionships {Barron, 2006); the dyslexic adolescent
who uses his or her morc well-developed interest as
a coneext within which to work on reading skitls
needed to develop further understanding (Fink,
1998); and business students whose interests were
refined with the introduction of new opportunities
{Krapp & Lewalter, 2001). Once interest is triggered
and z connection o CONIENT OCCULS, it appears to
continue to be triggered as interest develops, either
by other people or the environment, challenging
reading materials, or the development of nuanced
underszanding.

SUSTAINING INTEREST, FLUCTUATIONS, AND
SHIFTS BETWEEN PHASES

Studies that have examined the development of
interest over time suggest that, once triggered, inter-
est is sustained based on the availability of oppor-
zunities to continue o learn and of support to be
autonomous—meaning that there is ready scaf-
folding available for the learner who needs it. Such
opportunities {or constraints on opportuaities) can
take the form of finances, timing, or access (Bar-
ron, 2006, Barron, Kennedy-Martin, Takeuchi, &
Fithian, 2009), although the types of support or
feedback required may depend on the phase of the
interest. Mismarches between the learner’s phase of
interest and availabie supports have been found to
result in marginalization and lack of identification
{Nolen, 2007), a decrease in feclings of competence
{Azevedo, 2006), and the falling off of incerest {Ren-
ringer & Lipstein, 2006). Shifts becween phases of
interest and the development of interest, on the
other hand, have been characterized as including
developing feelings of competence, the acquisition
of skills and knowledge (Nolen, 2007; Lipstein &
Renninger, 2007), and/or identification with the
domain of interest (see Krapp, 2003, 2005).

Assessed in terms of the individual learner and
his or her development over time, studies that have
mapped trajectories of interest development point
to the critical role of environmental supports in
triggering and sustaining interest. As interest devel-
ops, the supports need to shift from helping learn-
ets o rake connections to particular content to
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encouraging tearners to fully engage, explore, and
work with the content of the interest (Renninger,
2010). The studies allow idenrification of recurrent
patterns within the ecology of the larger learning
environment (Barron, 2006) and point to indica-
tors thar warrant furcher study and consideration.
Such patterns are descriptive and specific to a par-
ticular context. Next steps to examine the issues that
are uncovered include the kind of replication and
validation underraken in studies that have turgeted
earlier and/or later phases of inzerest.

Studies of Earlier and/or Later
Pbhases of Interest

Studies contributing to the understanding of ear-
lier and/or later phases of interest have typically not
been undertaken o address interest development,
but rather to understand and/or demonstrate the
impact of interest as a motivational variabie. In these
studies, researchers usually partition the sample of
parricipants whom they are studying into earlier or
later phases of interest based on responses 16 survey
items, rather than scudying one or more individuals
over time. Some of these studies have focused on
participants in a patticular phase of intersst, while
others have compared the responses of participants
in two phases. The relation between affect and cog-
nition in these studies is not central unless connec-
tions between the findings and a model of interest
development is specified, in which case the shifting,
or change, from one to another phase of interest is
addressed (e.g., Harackiewicz, Durik, K. Barron,
Linnenbrink, & Tauer, 2008). Most often, this type
of study focuses on carlier phases of interest and
has measured interest in terms of affect and value,
rather than knowledge. Taken together, the stud-
ies confirm the importance of the relation ameng
achievement, feelings of competence, and the devel-
opment of interest. They also suggest a potentially
critical role for metacognitive awareness.

TRIGGERS FOR INTEREST DEVELOPMENT
Findings from srudies addressing earlier and/or
later phases of interest development have focused
on (4) the impact of triggers for situational or indi-
vidual interest on learning and () the experience of
the learning environment as a contributor to inter-
est. Both simuarional interest and individual interest
have been found to trigger interest. Situational inter-
est has been found to promote reading comprehen-
sion and metivation among third graders {Gurhrie
ez 2l., 2006), help high school students develop pos-
itive attitudes toward science (Palmer, 2009), and
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promote undergraduates’ reading engagement and
essay production (Flowerday, Schraw, & Stevens,
2004). Similarly, individual interest has been found
to trigger learners to persevere in working with con-
tent that is complex and challenging. For example,
middle school students were found to be more likely
to persevere in working on math problems into
which an individual interest had been inserred as a
context (e.g., basketball} than problems into which
content of less developed interest (e'.g., tootball)
were Inserted (Renninger, Ewen, & Lasher, 2002;
see also Hoffmann, 2002).

Having interest has also been described as a
buffering factor that helps students to cope with
unfavorable learning conditions (Karz, Assor,
Kanat-Maymon, & Bereby-Meyer, 2006). For
example, Tsai et al. (2008) reported that the climare
of the classroom {e.g., the levels of autonomy sup-
port, cortolling behaviors) influenced those with
less developed interest more than those wich well-
developed interest. Similarly, Durik and Harackie-
wicz {2007} found that level of interest for math
influenced the impact of catch {collative factors) and
hold (situzational factors that sustain interest) in an
experimental manipulation of triggers for interest in
solving math problems. Those with less interest for
marhematics showed more interest in the collative-
rich envirorment chat provided triggers for noveiry,
and less interest in rriggers for challenge, while those
with more developed interest for mathematics were
negatively affected by triggers for novelty and posi-
tively influenced by triggers for challenge.

Findings such as these suggest both that poten-
tial iriggers for interest differ for learners with more
and less developed interest, and the potential trig-
gers of the learning environment may be particu-
larly critical for those in carlier phases of interest
development, ‘They also suggest that the associa-
tion between interest and experience that is inde-
pendent of achievement, as is reported by Schietele
and Csikszentmihalyi (1994), is further indication
that changed experience can impact inierest (see
also Pugh et al., 2010). However, Schiefele and
Csikszentmihalyl (1995) also reporwed a correla-
tion berween grades and interest that, like Jacobs,
Lanzz, Osgood, Eccles, and Wigheld’s (2002) find-
ings, points to {inks between grades and valuing and
contributes to the experience of interest.

Sansone and her colleagues’ work suggest that
interest experience reliably predicts task choice and
persistence and is esseniial to self-regulation (eg.,
Sansone & Thoman, 20052, b). With interest the
learner has a clear goal and is able to self-generate
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ot trigger interest for himself or herself. Thus, while
present perception and values may inform pres-
ent interest, the experience of interest can change
through the process of triggering that is provided
either by other people or simations (e.g., Hulleman
et al., 2008; Mitchell, 1993; Palmer, 2009) or by
individuals who are in a position to self-generare
interest {e.g., by finding a reason to persevere; San-
sone et al., 1992).

SUSTAINING, FLUCTUATIONS, AND SHIFTS IN
INTEREST DEVELOPMENT

Studies of both earlier and later phases of interest
development suggest that situational facters, chal-
lenge, and personal investment are potential triggers
for sustaining interest, and they provide a basis for
shifts that occur in interest development. For exam-
ple, experiences in which students are led to explore
and work with the everyday meaning of science con-
cepts in new ways are designed to promote mean-
ingfulness and sustain engagemenr (e.g., Mitchell,
1993; Palmer, 2004, 2009; Pugh et al,, 2010). They
also support learners to set goals for themselves that
involve them in asking curiosity questions, reflect-
ing on these, and seeking resources to answer them
{Renninger, 2000; Renninger, Bachrach, & Poscy,
2008).

Like the process of triggering interest, whether
interest is sustained and continues to develap
appears to be linked to learners’ perceptions of their
experiences, as well as their abilities ro set goals
for rthemselves and self-regulate (see Sansone &
Thoman, 2005b). Harackiewicz et al.’s {2008} find-
ings indicate, for example, that the process of trigger-
ing interest and goal adoption differs for those who
corne to class with an already developed interest and
those who do not. They found that undergraduates
with low initial interest who reported having their
interest triggered were also those who experienced
shifts in the development of interest, suggesting
that the triggering of interest can promote mastery
goals and that mastery goals can promote inrerest
development.

Harackiewicz et al. (2008) also found, however,
that the simple presence of a wigger did not predict
continued interest. Rather; the triggering of interest
in addition to students’ final grades in the course
predicted their continued inrerest. These find-
ings suggest the importance of both mastery and
performance goals to the development of interest
{see Harackiewicz, Barron, Taueér, & Ellior, 2002;
Harackiewicz, Barron, Pincrich, Ellior, & Thrash,
2002). Moreover, analyses to examine the relation
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between interest {measured in terms of feelings and
value) and background knowledge in the Harackie-
wicz et al. (2008) study revealed that initial inter-
est was a particularly strong predicror of contnued
interest when paired with a high level of background
knowledge, indicating the importance of content
knowledge for interest development.

Interest that has been triggered has also been
found w fluctuate, however. Consistent with the
Harackiewice et al. (Harackiewics, Barron, Tauer,
& Elliot, 2002; Harackiewicz, etal., 2008) Andings,
Denissen et al. {2007) found rthar students berween
6 and 17 vears of age felt competenc and interested
in the subjects in which they achieved and in which
they perceived themselves to have ability. They also
found an increase with age in the coordination of
achievement, selfconcepr of ability, and/or interest,
suggesting an increasingly influential role of student
perceptions when the content with which they are
working in school also reflects increases in difficuley
{see Hidi & Ainley, 2008).

Repeated but not specifically examined in studies
of earlier and/or later phases of interest development
is the role of the learner’s metacognitive awazeness.
Discussion has centered instead on perceptions of
the environment and whether the learner responds
to potential triggers or opportunities in the envi-
ronment. The evidence suggests that when learner
interest is triggered, it can be sustained, but if inter-
est ucruates this is {inked to the learner’s percep-
tions or experience of the environment.

The Harackiewicz et al. {2008) findings suggest
that when undergraduates reported having a trig-
gered sitnational inrerest, their interest developed.
Harackiewicz et al. {2008) did not go on ro suggest
that if participants report having their interest trig-
gered on a survey, then it also is the case that they
have at least some level of metacognitive awareness
and are positioned to set goals for themselves and self-
regulate. This is an emergent finding of this review.
One of the critiques of using surveys to assess earlier
phases of interest has been thar learners are not likely
o0 know that their interest has been rriggered. What
the Harackiewicz et al. findings do suggest, however,
is that when learners are able to report having a trig-
gered interest, their interest then develops. This is
not to say that interest cannot develop without this
reflective awareness, but rather thar interest can be
expected to develop if this reflective awareness is
present. Wichout metacognitive awareness, it may be
that the learner can be supported to engage with con-
tent but may lack self-direction and need additional
support to reflect on and continue to explore ir.
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Twe Studies of Interest Development

Reviewing articles and chapters for this chapter
called amention to the range of studies that con-
wibute to our present understanding of interest
development. It also pointed to the importance of
their complementarities as sources of validation and
emergent insight. In this section of this chapter, the
questions, merhods, and findings from two solid and
seemingly different studies by Frenzel et al. (2010)
and Pugh et al. (2010) are reviewed, and their joint
coniributions to interest developmenst are consid-
ered. Two other studies could as easily have been
selected for consideration; our choice was informed
by the differences of their methods and the similar-
ity of the age group thar each addressed.

Frenzel er als study is a quantitative longitudi-
nal study of early adolescents’ mathematics interest;
Pugh et al’s is a short-term qualitative study of high
school students’ transformative experiences with
biology. Both studies assess the trajectory of interest
development. Whereas Frenzel et al.’s study implies
that the students’ environment {e.g., teachers, par-
ents, school) may influence and account for difer-
ences in their achievements and interest trajectories,
Pugh et al’s study suggests that individual learner
characteristics contribuce significantly to interest
development. Together, these studies can be under-
stood to suggest that interest development involves
both internal and external factors and point to
potential indicatots and questions that the research
on interest development still needs to address.

FRENZEL, GOETZ, PEKRUN, AND WATT (2010)
Erenzel er al. {2010) reperted on a longitudinal

study of the mathematical interests 0f 3,193 students

(519 fernale) in grades 5 to 9 in the German school
systemn based on surveys administered to the stu-

@

dents and their pare Llwi cales gssessing
feelings and value f‘f\)r'fi;l u‘}%l te e%&%&%ﬂ:—\ SSULE WAL

szs addressed : (4) the characeéristics of
trajectories of interest development in mathemarics,
( b) the role of gender in the development of inter-

Fu?'\mathematics, (¢} the role of ab1hty %\zue\n év”hﬂ 6

in the development of interest
() the role of the values of significant others in the
development of interest ¥hathemarics.

Frenzel er al. predicted that students would expe-
rience a generalized loss of interest zcross time. In
particular, they hypothesized that students’ intrinsic
motivations for learning were likely ro be in increas-
ing conflict with school-ordained restrictions such
as required courses, increased task complexity, and
demands for academic effort and achievement.
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Frenzel et al. focused on mathematics, noting that
mathermatics has long been considered a field pre-
ferred by males, and predicted thar gender would
influence the level of marhematics interest, in that
females would have less interest than males, but
that the level of female and male interest would
not impact the expected decline in the trajectory of
interest developmene given findings suggesting gen-
der differences in the level of interest but not in the
trajectory of its development {Fredricks 8¢ Eccles,
2002; Jacobs et al., 2002; Watt, 2004).

Frenzel et al. also predicted that ability grouping
would impact interest development based on Marshs
(1987) findings from¥¢5tudy of the “Big Fish Litde
Pond Effect,” which suggests negative effects for
students placed into high-achievement groups and
positive effects of placement into low-achievemnent
groups. Taking advantage of the organization of the
German school system, which tests and places stu-
dents into one of three academic tracks based on
academic achievement by the fourth grade, Frenzel
et al. posited that students in Haupeschule (the low-
est track) would report higher interest levels than
stdents in either Realschule (the middle track) or
Gymnasium (the highest track), due to the pressure
in Realschule and Gymnastum to focus on achieve-
ment instead of personal development.

Finally, based on the findings of social cognitive
theorists {e.g., Eccles, Wigfield, Harold, & Blumen-
feld, 1993; Pekrun, 2000}, Frenzel et al. predicred
that significant others such as family, classmates/
peers, and teachers would influence the forma-
tion of students’ values and inrerest for mathemat-
ics. Family members, especially parents, have been
found to be role madels for their children’s eveneaual
interests and educadonal values (Jacobs, Davis-
Kean, Bleeker, Fecles, & Malanchuk, 2005) and
students can be expected to develop interests and
values similar zo those of their parents (Jacobs &
Eccles, 2000).

" Findings from Frenzel er al’s study revealed an
overall decline in mathemarical interest over time,
regardless of variables such as gender. In terms of
gender, Frenzel et al. reported thart girls had a lower
initial level of interest, but as expected: There were
no differences between the shapes of the trajectories
of girls boys, sugpesting thart the areas of decline and
stabilization on the growth trajectories may be the
result of an intensification at earlier ages. In addi-
rion, differences were identified in the level of inter-
est of students in each of the different abiliry groups.
General/universal longitudinal interest declines
aside, students in Hauptschule in grade 3 had

11_Ryan Chllindd 179

slightly lower initial levels of interest but by grade
9 had managed to sustain interest, whereas students
in both Realschule and Gymnasium evinced sreeper
declines in interest levels, leveling our at a lower
level than Hauptschule seudents by grade 9. Finally,
while family, peer, and teacher influences affected
the formation of students’ interest, it appears that,
based on an assessment of interest trajectories, they
did rot influence the development of interest.

PUGH, LINNENBRINK-GARCIA, KOSKEY,
STEWART, AND MANZY (2010)

Pugh et al. (2010} reported on a short-term
study of transformative experience among 166
(66% female) 9th- and 10th-grade biology students,
where transformative experience is characterized by
“motivated use, expansion of perception, and expe-
riential value” {p. 7), and interest and task value are
described as supporting conceptual change (Dole &
Sinatra, 1998). Prestudy, poststudy, and follow-up
assessments of students’ science knowledge, iden-
tity, and goals were undertaken using survey data.
Interest was not assessed independently bur as part
of the construct of experiential value; Likert-items
were used to assess student opinion about the value
and utility of information about natural selection.

Pugh et al.’s research questions focused on three
issues: {@) the prevalence of transformarive experi-
ences among high school biology students learning
abour narural selection; {4) the relation among trans-
formative experience, science identity; and mastery
goal orientation; and (¢} the relation between trans-
formative experience and both initial and enduring
conceptual change and transfer. Based on fAndings
from his carlier wozk, Pugh (2004} had described
transformative experiences as occurring when stu-
dents are motivated to apply whart they have learned
in the classroom ocuside of the classroom, experi-
ences that led to expanded perception and value.
These findings suggested that transformation is
best measured by observing changes in students’
conceptual understandings of science and whether
they zransfer their learning to other aspects of their
lives, see aspects of the world in new ways, and find
value in doing so (Pugh, 2004). Like findings from
Girod, Twyman, and Wojcikiewiczs (2010) work
with fifth graders, Pugh (2002} showed that biclogy
students who had transformarive experiences had
more gains in conceptual understanding than those
who did not. In the study examined here, he and his
colleagnes sought to explore transformative experi-
ences in an expanded sample and sought to explore
science identity and achievement goal orientation as
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predictors of transformative experience. They chose
to focus on natural selection in the biology class-
room because this is a topic about which students
often have misconceptions.

Based on both Girod and Wong (2002) and Pugh
{2004}, it was expected that students who identified
as having had transformative experiences were also
those who saw the relevance of the science being
taught. They concepiualized ineerest in this context
in terms of value, and science identity as comprised
of one’s prior knowledge and oneb idenrification
with science as a strength or weakness. When stu-
dents believed that they had a strong science iden-
tity, it was expected that they would thus see the
relevance of the science unir being raught and were
more likely to undergo transformative experiences
(Gired & Wong, 2002; Pugh, 2004). Similarly, it
was expected that a student’s achievement goal ori-
entation would affect the likelihoed of transforma-
tive experiences.

Thas, Pugh et al. predicted that studenes with a
mastery goal orientation would be more likely to
report transformative experiences, given the focus
of mastery goal orientation on learning. Pugh et al.
also expected that students who eicher strongly iden-
tify with science or have a mastery approach toward
learning would be more likely to experience trans-
formarive experiences than those with a less defined
science identity and a performance approach {i.e,
displaying competence but not necessarily compre-
hension).

Pugh and his colleagues found chat both science
identty and mastery goal orientations were posi-
rively associated with transformative experience.
Students who both identified with science and had
a mastery approach ro learning were more likely to
experience transformative experiences; rhey retained
information and were able to independently apply
it outside of the classroom. However, students
with inidally higher levels of knowledge about the
informartion taught in the unit also reported having
more wansformative experiences, suggesting that
the acquisition and development of knowledge and
interest (defined as value and urility) may be mutu-
ally reinforcing,

‘their results further suggested thac students with
a mastery goal orfentation were more likely so report
experiencing transformative experiences, and that
mastery goal orientation mediated the relationship
between science identity and transformarive experi-
ence when prior science knowledge related ro the
unit taught was controlled. In other words, a strong
science identity predicred a stronger endorsement

180 INTEREST AND ITS DEVELOPMENT

11_Ryan_Chllindd 180

of goal orientation, which in turn predicted the
eccurrence of transformative experiences. Ir appears
that mastery orientation increased the likelihood of
transformative experiences. On the strength of these
findings, Pugh et al. pointed to the role of individual
characteristics in the development of interest.

COMPLEMENTARY ASPECTS OF THE FRENZEL
ET AL. AND PUGH ET AL. STUDIES

The findings of the Frenzel ec al. and Pugh et al.
studies mirrer and extend present discussions of
interest development. Togecher, their findings sug-
gest that, at least for adolescents, interest develops
in relation to both academic and personal satisfac-
tion, and the keys to these lie in the balance and
personalizing of external and internal, environmen-
tal and individual, factors.

Frenzel et al.’s findings confirm the existence of
a general decline of interest over time spent within
the academic system, and the influence of ability
groups on students’ interest development. Students
in Hauptschule (the lower track) showed less steep
declines in interest over time, compared to students
in Realschule and Gymnasium. Frenzel et al. sug-
gested that this might be a result of the less competi-
tive atrosphere with fewer achievement-orieneed
demands in Hauptschule as compared o Realschule
and Gymnasinm. Fhese findings also underscore the
role of the learning environment as a support for {or
constraint on) academic development, interest, and
performance.

Similarly, Pugh et al’s findings point to the
importance of the learning environment as a sup-
port for comprehension and transfer, suggesting the
further need 1o attend to the role of learner char-
acteristics in the development of interest. When
prior knowledge was controlled, students with a
mastery approach to learning were found to have
more comprehension and a greater ability o retain
and transfer what they had learned to other aspects
of their lives. These findings further suggest that a
mastery goal orientation may compensate for less
than ideal situational factors such as unsupportive
environments, limited opportunities, and grade-
oriented pressuze. It also appears that whether inrer-
est develops depends on the learner: It may be the
individual’s approach to learning thar most influ-
ences both comprehension and transfer.

Frenzel et al’s and Pugh et al’s studies also
indicared thar both situational and individual fac-
tors can result in a falling off of interest. According
to the Frenzel et al. study, placement into a high-
achievement ability group negatively influenced
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interest development, whereas placement in a low-
achievement ability group had a positive effect. The
interest levels of Hauptschule students declined ar a
slower rate than Realschule or Gymnasium swudents
and eventually stabilized toward the later grades of
high school. As this difference in decline in interest
occurred regardless of the students initial interest
level, it suggests that the tfight combination of envi-
ronmental factors and amount of external pressure
can cause someones interest to change, whether
positively or negatively. Similarly, Pugh et al. found
that intrinsic motivation, such as a mastery goal ori-
entation, increased the likelihood of cransformative
experiences, more advanced conceptual understand-
ing, and the rransfer of learning.

KNOWLEDGE, A COMPONENT OF
DEVELOPING INTEREST

Pugh et al’s decision to assess incerest using
iterns addressing feelings and value {e.g., “During
science class, 1 think the stuff we are learning about
adaptation and/or natural selection is interesting.”
[p. 22]} and to control for prior knowledge influ-
ences what they can say about interest development,
If interest develops through phases, and if transi-
tions between phases of interest are dependent on
developing understanding, then knowledge needs
to be included in measures intended o distinguish
berween eatlier and larer phases of interest devel-
opment. Pugh et al.’s findings provide information
about the roles of knowledge and value in the pro-
cess of making connections to content to be learned.
However, their findings do not for sure address dif-
ferences between those in earlier and later phases of
interest, and their abilities to pose questions, seck
answers, and so forth. While some participants may
well have been in later phases of interest, distin-
guishing among students in terms of the possibil-
ity thar some were in later phases of interest was
not undertaken. Frenzel et al., on the other hand,
used items to assess interest that tapped feelings and
value, as well as the participants’ relation to knowl-
edge: “I would like to find our more abour some of
the things we deal with in our mathemarics class.”
And, “I like to read books and solve brainreasers
related to mathemarics.” (p. 532)

While both Pugh etal. and Frenzel et al. described
their studies of interest in terms of low and high
inrerest, the relation between their outcomes and
intetest theory suggest that what they are ecach
describing differs. Pugh et al. appear to be describing
either earlier and larer phases of situational interest
{triggered siruational and maintained sitzarional), or
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an carfier phase, consisting of wiggered situational
and maintained sitmational interest, and a larer
phase of emerging individual interest (see Fig. 11.1},
Whereas, because they have included knowledge in
their assessment of interest, Frenzel et al. appear to
be distingnishing between earlier and later phases of
inrerest for mathemarics.

Consistent with descriptions of students in easlier
phases of interest as mapped by Lipstein and Ren-
ninger {2007; see also Renninger & Riley, in press),
the Pugh er al. and the Frenzel et al. studies sug-
gest that it is the student who ultimately makes use
of available supports, and whether stadents make
this choice depends on whether they are enabied
to make personalized, individualized connections
to content thart is a function of both their fearning
characteristics and the learning environment. This
is an imporrant point. While personalized content
has for some time been recognized as important in
generating interest {e.g., Mirchell, 1993), the find-
ings from the Pugh et al. and Frenzel et al. studies
point to the facr thar it is the learner, nor the teacher
or the researcher, who decides whar is meaningful—
and also thar this is the case whether intrest is in ear-
lier or later phases of development. In other words,
whether the student is positioned to take advanrage
of available resources may have to do with how and
whether he or she understands the situation or the
goal and his or her ability to recognize the utility
of the particular resources or pracrices that would
allow the goal to be realized. These findings fur-
ther suggest that the degree 1o which the learner is
metacognitively aware of his or her interest may be
a critical indicaror of interest development, Having
an interest is not the same as being meracognitively
aware of the role of interest in one’s learning. Meta-
cognition should allow for the possibility of change
by enabling goal setting and self-regulation.

Conclusions

The studies by Frenzel et al. and Pugh eral. point
to some potentially critical aspects and indicators of
interest development, in particular the roles of situ-
ational influences such as the achievement demands
of the learning environment and experjential valu-
ing. Like the other studies of carlier and/or later
phases of interest development, they note the role of
the learner’s metacognitive awareness as an indicator
of what types of supports might be needed in order
for interest to develop.

These aspects of interest development together
form the basis of an inductive model for under-
standing the relation among the learner’s phase of
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interest, achievement demands of the learning envi-
ronment, and meracognitive awareness. Depicred in
Figure 11.3 as a Punnent square, phase of interest
forms one dimension and the achievement demands
of the learning environment the other. The level of
the learner’s metacognition, or reflective ability to
think about interest and learning, is alse included in
each quadrant. Framed in this way; it appears, thar
metaco%;iﬁtive awareness, P{?.fb 4
on g colitent and g ar] ula{t\w?o-?
Bagt he learner and supports s
esmer interest to develop. Development of content
knowledge can also support the learner’s capacity
to develop mezningful connections to the content,
regardless of his or her initial phase of interest.
However, the achievement demands of the learning
environment may positively or negatively affect the
learner’s ability to make connections to the content
and ask curlosity questions ahout it. If the learner
is negatively affected, his or her content knowledge
may develop bur interest may not, thereby compro-
mising his or her possibilities for learning.

To date, research on interest development has
tended to focus on one or another aspect of inter-
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High Achievement Demands

est and/or its development, using different measures
and methods, and resulting in seemingly contradic-
tory findings and conclusions berween studies. It
appears that for research on interest development it
is important to look for complementarities among
findings—a consideration that also requires atten-
tion 2o the way in which interest and its develop-
ment is conceptualized and measured, how it is

cnce), and in whar type of context {(domain of study;

in t%'slsméﬁgf:{ﬂeys’r‘lfdied, with which popularions (age and experi-
|Freg

achievement expectations, etc.).

The proposed Punmett square anchors the
repeated evidence that interest develops through the
interaction of the learner’s individual learning chas-
acteristics and his or her enviroament. It includes
information about a particular aspect of the learn-
ing environment: its achievernent demands. It also
calls attention to the emergent finding from the lir-
erature review in this chapter, which suggests that
metacognitive awareness contributes to whether
a learner responds to potential triggers. The Pun-
nett square can alse be used to describe the focus of
support needed to enable shifts in interest develop-
ment. Vertical movement along the Punnett square

Low Achievement Demands
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Comperitive and competent
Needs:
* To reflect on his or her incerest

* Ta explore curiosity questions .
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* To self-regulate engagement
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challenges
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with content
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and possibly self-direction
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* To reflect on and self-regulate
his/her engagement with content
+ To link to presenr interests and
content knowledge
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Artentive 1o achievement (e.g. grades)
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7 * To continue to develop his/her . “rson

] understanding of conrent knowledge investment in either
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berween content knowledge
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* To strerch present understnding with
content-related fearning challenges

o . Little personal
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investrnent in either

{earning andfor
understanding of how to engage
Lhe Content
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‘Fig. 11.3. Punnetr square of the possible relations among learner phase of interesr, metacognitve abilities, and achievement

.demands
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indicare shifts berween earlier and later phases of
interest, whereas horizontal movement refers to
altering the learning environment, or achievernent
context.

Used for the purpose of revisiting findings from
both studies of interest development over rime and
the studies of earlier and/or later phases in inver-
est development, the Punnett square facilitates the
discerning of patterns among individuals sharing
trajectories of interest development. Patterns such
as these are useful for researchers smdying interest
development, and for educators or anyone working
with and hoping to support the interest develop-
ment of others.

Mapping what we know of Helen's experience to
the Punnert square, for example, suggesis that her
achievement demands were low. She was in an ear-
lier phase of interest development at the beginning
of her anecdote: She was less meracognitively aware
and was unresponsive to potential triggers for inter-
est. She then shifted from being less metacognitively
aware and less developed in her inierest to being
more metacognitively aware and more developed in
her interest. .

Helen’s interest developed outside of the school
environmeny; it could be said to have been a con-
text with low achievement demands, and that Anne,
her tutor, provided appropriate types of support in
order to allow her interest to develop. Based on
Helen’s account, she appears to have almost skipped
through the phase of mainrained situational inter-
est once she made the connecrion berween finger
signing and the water, suggesting that maybe the
maintaining of interest is an artifact of school-
based learning, an interpretation that is suggested
by the Renninger and Riley (in press) study as well.
Reflecting on Helen'’s case, and the overviews of the
fiterature provided, it is also noted that Helen is sig-
nificandy younger than the adolescent learners of
the Pugh et al. and Frenzel ec al. studies, which sug-
gests that for her, the development of this interest
was possibly easier than it might have been for an
older, more self-conscious student (see Renninger,
2009).

Further questions to be considered on the basis of
the quadrants of the Punnert square in Figure 11.3
include the following: whether Helen’s age changes
the trajectory of interest development in some way;
what difference a high achievement demand context
would contribute to what is understood presendy;
and the particulars of her engagement with both less
and more metacognitive awareness (her response to
potential triggers, how and why she reacted to them,
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and the focus and quality of supports that enabled
shifts in her interest development).

Future Directions

Research on interest has demonstrated that it
is a variable that develops over time and can be
supported to develop at any age. [ts presence has
been repeatedly found to positively impact learn-
ers attention, goal setting, and learning. Research
on interest developmens, however, is in its infancy.
This chapter has examined research on interest and
its development, paying particular attention to lictle
understood aspects of the development of interest:
the triggering of interest in both earlier and later
phases of interest, how interest is maintained once
it is triggered, fluctuations in the development of
interest, and shifts from one to another phase of
interest development.

It is provocative, for example, that interest should
be able to be sustained once a respondent can indi-
cate that his or her interest is triggered. This finding
also raises other questions, however. For example:
Why and when is a potential trigger likely to come
to the attention of a learner and work? Are poten-
tial triggers for interest the same in all disciplinary
contexts, in naturally occurring and experimental
contexts! Do potential triggers {e.g., novelty) hold
the same meaning for learners in one versus another
phase of interest and ar different ages?

Similarly, findings suggesring thar flucruaions in
interest are likely o be due to the learners’ percep-
tions or experience of the environment are critical
and raise questions for further smdy. For example:
Are there particular learner characteristics, or con-
figurations of learner characreristics, that concribure
to how the environment is perceived, experienced,
and whether interest can be expected to develop?
What types of environmental supports are needed
for learners in different phases of interest? What is
the role of metacognition in the development of
interest and how might it be fostered?

In the present chaprer we worked with aspects
and dimensions of inrerest development that
emerged in reviewing the research literature. Any
number of Punnett squares could have been devel-
oped, drawing on already existing studies. Licde
research has yet been done on how findings from
different studies interact with one another and/
or contribute to Instcrest development. The Pun-
nerr square proposed in this chapter is an example
of a framework thar could support the continued
examination of complementarities among inter-
est research. In selecting studies to examine, we
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strove to find complementarities, recognizing that
differences of measures, methods, and disciplines
provide insight and also present particular chal-
lenges. We suggest that forward progress in the
understanding of interest and its development
involves revisiting the differences and challenges of
what has already been found.
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