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The Tromsø Interest Questionnaire (TRIQ) is the first suite of self-report subscales
designed for focused investigations on how interest is experienced in relation to Hidi
and Renninger’s four-phase model of interest development. In response to the plethora of
varied interest measures that already exist in terms of theoretical grounding, form, and
tested quality, the TRIQ subscales were designed with a consistent form to measure
general interest, situation dependence, positive affect, competence level, competence
aspirations, meaningfulness, and self-regulation answered in relation to some object
of interest. Two studies testing the subscales’ performance using different objects of
interest (self-chosen “object-general,” and prespecified “object-specific”) provide
evidence of the subscales’ internal consistency, temporal reliability, and phase-
distinguishing validity. Patterns across the two studies demonstrate that the TRIQ
is a sufficiently reliable and valid domain-tailorable tool that is particularly effective at
distinguishing phase 1 (triggered situational) from phase 4 (well-developed individual)
interest. The findings raise interesting questions for further investigation about the
distinction and distance between all interest phases, the push-pull factors that
influence how interests evolve and additional subscales to add to the suite.
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INTRODUCTION

We know it when we feel it, that feeling of interest in something. Sometimes the feeling hits us for the
first time when we are introduced to that object or event in some attention-grabbing way, and
sometimes that feeling is what drives us to pursue the interest more on our own.We know it when we
feel it. But do we know it when we measure it?

Interest
Interest catches and holds our attention (Hidi and Baird, 1986) and facilitates emotionally engaged
interactions with objects of interest–critical activities for both initiating and sustaining learning over
time (e.g., Harackiewicz et al., 2008). As a construct, interest has both emotional and cognitive
aspects. Discrete emotions, or affective states, are perceptional and emotional processes that help
prime us to focus on particular kinds of stimuli in involuntary physiological, preattentive ways that
can vary in intensity and duration, and uniquely influence attention, behavior, and memory of the
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stimuli involved (Dolan, 2002; Panksepp, 2003; Izard, 2011)—
serving, in a sense, as “relevance detectors” (Scherer, 2005).

In the case of interest, the stimuli that catch our attention
related to things we have less control over (novelty and
uncertainty) set in motion curiosity-driven behaviors to
explore them further (Silvia, 2006; Oatley et al., 2019). As a
more conscious feeling, interest-related arousal—when
cognitively appraised as something pleasant—becomes a driver
for the deliberate pursuit of goals related to that particular object
of interest (Scherer, 2005; Silvia, 2006), like cooking Thai food or
solving math puzzles. Interest’s value lies in how, once triggered,
it focuses our attention and orients us toward exploration and
persistence in the face of obstacles (like having to find a rare
ingredient or seeking harder math puzzles), uniquely fueling
stamina and motivation more than other positive emotions
such as enjoyment or happiness (Schiefele et al., 1992; Hidi
et al., 2004; Thoman et al., 2011).

However, our relationship to each object or event can change
over time—either evolving into a more stable interest (from
interest to interests, as some describe, e.g., Berlyne, 1949;
Silvia, 2006), or devolving into something situation dependent
or no longer interesting (Hidi and Renninger, 2006).

Hidi and Renninger (2006) have been the most explicit in
capturing this movement in their four-phase model of interest
development. The model describes interest as an experience with
four distinct developmental phases. These span experiences of
triggered situational interest (phase 1), maintained situational
interest (phase 2), emerging individual interest (phase 3), and
well-developed individual interest (phase 4). The first two phases
require more from the environment to initially trigger and
maintain an interest (phase 1 being the most situation-
dependent and fleeting), while interest in the last two phases is
pursued increasingly more independently (phase 4 being the most
independently pursued, and most stable in the face of obstacles).

To date, there has been no self-report tool that enables us to
adequately test the experiences of Hidi and Renningers 2006
model in a unified manner. Renninger and Hidi (2011) have
offered an overview of how interest has been operationalized and
measured quantitatively and qualitatively by others, though
without specific details of how those tools were developed and
how they could ideally be used to test their model.

Measuring Interest
If we were to rely on self-report measures that capture the
underlying architecture of interest from Hidi and Renninger’s
model, we must ground them in a clear definition of what interest
is and put it in a form that is relatively quick and easy for people to
describe in ways that are reliable and conceptually valid. Indeed,
many have already developed self-report measures with this in
mind. However, since our understanding of interest has changed
over time, what has been measured in these self-report tools has
varied, as has how the veracity of their value has been determined.

We began with a critical analysis of how other self-report
measures have been developed in terms of 1) their theoretical
grounding, 2) how they measure interest in domain tailorable
ways, and 3) the evidence provided about existing measures’
reliability and validity. We found that though the concepts these

other tools touch on do overlap with aspects of the four-phase
model of interest development, there is considerable variation
among them, making none of them perfect matches for testing
the full four-phase model—either alone or in combination with
each other. Nevertheless, the way these other tools have been
designed and tested is valuable to how we designed and tested
ours to redress that gap. We therefore begin with an overview of
other self-report interest measures and how that informed how
we developed and tested the Tromsø Interest Questionnaire
(TRIQ) subscales.

Theoretical Bases
Naturally, over time, the bases for items and measures used have
evolved along with how our understanding of interest has evolved
(Renninger and Hidi, 2016). Preceding Hidi and Renninger’s
four-phase model, self-report inventories were grounded in
theories such as interest as an affective and dispositional state
(Schiefele et al., 1988), the expectancy-value framework (Eccles
et al., 1983; Eccles et al., 1993), interest as something that can be
triggered, situational, and personal (e.g., Schraw et al., 1995;
Ainley et al., 2002), interest as feeling and value (Krapp et al.,
1988; Schiefele, 1999), conceptualization of interest as a
multidimensional construct related to self-determination
theory (Deci, 1992), interest as a part of the Cognitive-
Motivational Process Model (Vollmeyer and Rheinberg, 2000),
appraisal theory of interest (Silvia, 2006; Silvia, 2010), and self-
concept theory (Marsh et al., 2005). Other measures have evolved
with theories complementary to the four-phase model, such as
work focused on the triggering, feeling, and value of interest
(Linnenbrink-Garcia et al., 2010).

A small handful of measures have been designed more
deliberately in harmony with the four-phase model. Examples
of this work include that of Bathgate et al. (2014) who focused on
the situatedness of interest, Ely et al. (2013) who focused on the
stability of affect and interest over time, and Rotgans (2015) who
focused on positive feelings, value, and the desire to reengage with
an object of interest.

Smorgasbord of Existing Measures
Existing measures of interest represent a varied terrain in both
content and form that challenge the navigation of long lines of
thought. To give a detailed sense of the variation, an overview of
many of the commonly used measures is presented in
Supplementary Table S1, with a brief overview here.

Of the simplest kinds of measures, participants can indicate
their interests categorically with checklists, e.g., Bathgate et al.
(2014), or dragging and dropping into categories (Ely et al., 2013).
Single ratings of a selected set of objects of interest (such as topics
or activities) have been used with 4-, 5-, 7-, and 10-point scales,
e.g., Ainley et al. (2002), Alexander et al. (1995), Dawson (2000),
and Häussler and Hoffmann (2002).

Scales with multiple ratings for each object of interest have also
been developed with as few as 4 and as many as 24 items to rate on
4- to 7-point scales. They represent differential scale items (Silvia,
2010) and single factor scales such as the Individual Interest
Questionnaire (IIQ, Rotgans, 2015), the Task Value and
Competence Beliefs scales (Eccles et al., 1993), the Study
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Interest Questionnaire (SIQ) and Cognitive Competence scale
(Schiefele et al., 1988), the Situational Interest (SI) measures
(Linnenbrink-Garcia et al., 2010), the Situational Interest Scale
(SIS, Chen et al., 1999), parts of the Questionnaire on Current
Motivation (QCM) (Vollmeyer and Rheinberg, 1998; Vollmeyer
and Rheinberg, 2000), Affect and Experience scales (Ely et al.,
2013), and others (e.g., Bathgate et al., 2014). Many of these scales
are domain tailorable, though some were made specifically for
particular domains, such as the Math Class-Specific Interest and
Math Domain-Specific Interest measures (Marsh et al., 2005).

In sum, interest has been captured differently in terms of
domain focus, the kinds of prompts and items used, the
constellations of items used, and the scoring of the items used.
Results from these measures are therefore difficult to compare,
even for those that are conceptually related and domain
tailorable. Additionally, because of the variety of questions and
response alternatives, any attempt at combining these measures
into a single scale would be cumbersome for respondents, hence
the value of replacing these with a single comprehensive, domain-
tailorable suite of measures.

What has Been Used to Provide Evidence of
Measure Reliability and Validity
Existing measures of interest vary in howmuch evidence has been
provided regarding their reliability and validity. Though some do
document the reliability of their interest measures, many do not.
Among those that do, scale reliability has been tested and asserted
using 1) internal consistency measures (Schiefele et al., 1988;
Chen et al., 1999; Vollmeyer and Rheinberg, 2000; Häussler and
Hoffmann, 2002; Marsh et al., 2005; Bathgate et al., 2014); 2) test-
retest measures with lengths of delay as long as 2 months (Ely
et al., 2013) and 3 months (Alexander et al., 1995); 3)
confirmatory factor analysis to assert the construct reliability
of a latent variable (Rotgans, 2015); 4) tests of multi-group
invariance on a scale (e.g., Rotgans, 2015); and 5) Cohen’s D
to assert the reliability of a measure for distinguishing low- from
high-scoring participants (Chen et al., 1999).

Fewer studies, though, provide evidence of the measure’s
validity. Those that do, have done so in several ways. Most
commonly, evidence of construct validity has been tested with
exploratory and confirmatory factor analyses (e.g., Eccles et al.,
1993; Chen et al., 1999; Ainley et al., 2002; Linnenbrink-Garcia
et al., 2010), yet other methods have also been used, including
measures of face validity (e.g., Schraw et al., 1995), ecological
validity (by, for example, relating interest to a classroom activity;
Vollmeyer and Rheinberg, 2000), intraclass correlations (e.g.,
comparing relations between interest appraisals with appraisals
of the objects of interest; Silvia, 2010), multi-group or multi-
object invariance (e.g., Eccles et al., 1993; Chen et al., 1999;
Linnenbrink-Garcia et al., 2010; Rotgans, 2015); predictive
validity (Rotgans, 2015); convergent and divergent validity of
interest measures correlated with other motivational measures
(e.g., Schiefele et al., 1988; Bathgate et al., 2014); and structural
equation modeling (e.g., Marsh et al., 2005).

If we want to test and develop a deeper understanding of the
lived experience inherent to the multiple phases of interest Hidi

and Renninger have defined, we have to find ways to distinguish
each phase from the others both conceptually and through
people’s reported interest experiences. That can be done by
deliberately asserting and testing the unique psychological
architecture underlying each phase. However, in our survey of
the literature, we have yet to find a measure, or series of measures,
that are sufficiently grounded in Hidi and Renninger’s (2006)
four-phase model of interest development to do that. If we can
redress that, then we might also be able to unlock an even deeper
understanding of how interest changes over time and how to
better influence these changes. But first, it is time for a single,
parsimonious tool with appropriate reliability and theoretically
grounded construct validity to explore that (Kane, 2001). We also
need a method for developing it so that the tool can be expanded
in the future with additional subscales to help us test yet other
aspects of that conceptual architecture.

The Posited Architecture of Each Phase
To set the stage for construct validity, our initial intent was to
develop a tool that would capture general interest and four central
elements of the four-phase model of interest development:
situation dependence, positive affect, competence, and
meaningfulness (Dahl, 2011; Dahl, 2014). If sufficiently robust,
these measures should enable us to test the relationships we
hypothesize among those elements at each phase of the model in
ways that previous research yet has not done.

Figure 1 summarizes the hypothesized relationships among
four core variables from the four-phase model of interest
development (Hidi and Renninger, 2006; Ekeland and Dahl,
2016; Dahl et al., 2019). These relationships are not posited to
be absolute mean scores on a set scale, but rather relative
relationships varying by degree between the core measured
elements within and across each phase of interest. In other
words, in line with Hidi and Renninger’s model (2006), it is
posited that the mean Situation Dependence score will be at its
highest point in phase 1 and lowest in phase 4, steadily decreasing
how much space for developing the interest is, by phase, situation-
dependent. On the other hand, and also in line with the work of
Linnenbrink-Garcia et al. (2010) and Schraw et al. (1995), we posit
that the mean Positive Affect score in phase 1 will be lowest as a
mean score in phase 1 (though higher than Competence and
Meaningfulness), and steadily increase through to phase 4.
Similarly, in line with Harackiewicz et al. (2008), competence
will be lowest as a mean score in phase 1 and steadily increase
with a similar slope to Positive Affect through to phase 4, though
with a lower mean score at each phase than that of Positive Affect.
Furthermore, in the spirit of findings from Bolkan and Griffin
(2018), we posit that Meaningfulness mean scores will also be least
and the lowest of all the four measured elements in phase 1, and
steadily increase toward phase 4, exhibiting the steepest slope of all
the increasing variables and highest mean score in phase 4.

The TRIQ
Like the Motivated Strategies for Learning Questionnaire (MSLQ;
Pintrich et al., 1993), the TRIQ is being created as a modular suite
of short subscales with a consistent form that can be expanded
and tailored as needed in a conceptually and methodologically
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streamlined way to better understand Hidi and Renninger’s
developmental model. What we ultimately hope to be able to
answer with the TRIQ’s subscales is how the quality of interest
varies by interest phase.

Item Bank
Prior to these studies, we created a large bank of items consisting of
existing items from other measures, variations on existing items
from other measures, and self-composed items. All had face validity
in terms of the four key elements of the four-phase model of interest
development. We later added items to this work to capture general
interest and self-regulation, since reduced situation dependence
implies increased demand for self-regulation. Based on principal
component analyses of these items (unpublished manuscript), we
selected sets of items for each scale that were found to be topically
linked by underlying factors that represent situation dependence,
positive affect, knowledge, and meaningfulness. From this
preliminary work, we were motivated to divide “knowledge” into
two variables—Competence Level (a respondent’s assessment of
what they currently know about, or are able to do with, the object of
interest), and Competence Aspiration (a respondent’s desire to
know or be able to do more).

Finally, we wanted to be able to test our measure with students
in Norway, and to create a measure that could also be used by the
international research community. We therefore produced and
tested the measure in both Norwegian and English. A pilot study
yielded no significant differences between language forms
(Nierenberg et al., 2021).

Evidence of Reliability and Validity
We will provide evidence of reliability in the form of the internal
consistency for each subscale using coefficient alpha; and
temporal consistency using test-retest reliability with a 1-week
delay and intraclass correlations. Evidence of phase-distinct
construct validity will be tested with the subscales, by phase,
with multivariate analyses of variance (MANOVA) and
descriptive discriminant analysis (DDA). The findings will be

tested for multi-object invariance of all measures by comparing
the results of one group who responded in terms of a self-chosen
object of interest (the Object-General group) with the results
from another group who responded in terms of a specified object
of interest (the Object-Specific group).

Study Design
Two studies were designed to test peoples’ experiences of the two
different target objects of interest: 1) self-chosen objects of
interest (“Object-General,” referred to as “X”), or 2) an object
of interest that they were provided, namely interest in being or
becoming an information literate person (“Object-Specific,”
referred to as “IL”). The first study was important for
identifying phase similarities independent of the objects of
interest upon which they were based. The second study was
important for testing if those same patterns were consistent when
all respondents were focused on one shared object of interest, in
essence enabling us to compare the multiobject-invariance nature
of the measures from the first study with the more person-
invariant test from the second study. We chose IL as our
specified object of interest since information literacy is a
critical skill both in academic work (Feekery, 2013; Løkse
et al., 2017) and in daily life, empowering people to be socially
responsible consumers, users, and creators of information
(Walton and Cleland, 2017).

In the Object-General questionnaire, participants read a short
summary of each phase of the four phases of interest. They were
then asked to identify one personal object of interest that fit each
interest description. Participants were then randomly divided
into even-sized groups by phase based on their birth months.
Within their assigned phase, participants answered the scale
questions about the self-identified X object of interest that
they had listed for that phase. Though the objects of interest
were unique to each participant within each phase, the quality of
their interest in their object of interest was arguably similar.

In the Object-Specific questionnaire, we asked participants to
indicate their phase of interest in a specific, predesignated IL

FIGURE 1 | Hypothesized relationships among key interest variables.

Frontiers in Education | www.frontiersin.org November 2021 | Volume 6 | Article 7165434

Dahl and Nierenberg Tromsø Interest Questionnaire

https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


object of interest (in this case, being or becoming an information-
literate person, with a clear definition provided). The participants
in this round ended up in groups that were more varied in size, as
people’s interest in being or becoming an information-literate
person naturally varies. Within each phase, however, the object of
interest was the same for every participant.

GENERAL METHODS

This section applies to both the Object-General (X) and Object-
Specific (IL) investigations.

Participants and Procedure
Data were collected between February 2019 and April 2020.
Respondents answered the survey, twice, with either a time
lapse of 1 week (test-retest) or one semester (pretest-posttest)
between surveys. Whereas the test-retest group had no
intervention, the pretest-posttest group received 2–4 hour of
information literacy instruction between the surveys. The
distinction between test-retest and pretest-posttest groups is
therefore important for all analyses that involve Time 2 (T2) data.

Object-General (X) Participants
Data for the Object-General (X) measure were collected in both
2019 (X19) and 2020 (X20). In the combined T1 X-cohorts there
were 335 participants (115 males, 215 females, 5 other). The 2019
participants (n � 86) received the questionnaire once, while the
X20 test-retest group (n � 247) received the same questionnaire
twice, with a 1-week time interval. Of those, 118 (35 males, 79
females, 1 other, 3 missing) also answered at T2. In both the
rounds, ages ranged from 17 to 84 years (mode � 18–24,
median � 35–44).

Object-Specific (IL) Participants
Data for the Object-Specific (IL) measure were collected in 2020.
Two groups, with varying time intervals between T1 and T2,
answered the survey in which participants’ interest in being
or becoming information literate (IL) was the specified
object of interest. At T1, the two IL groups involved 364
participants all together (129 males, 229 females, 4 other, 2
missing). The age range of this combined group is
18–85 years, with a mean age of 23.1 years, and median and
mode age spans of 18–24 years. At T2, the test-retest group
analyzed in this study involved 69 participants (29 male, 40
female). The age range of this group is 18–84 years, with a
mean age of 32.6 years, a median age span of 25–34 years, and
a mode age span of 18–24 years.

The IL “test-retest group” (n � 253 at T1) had only 1 week
between surveys. This group consisted of both students and
others, in Norway and the United States, who were recruited
exclusively for this study. The IL “pretest-posttest group” (n � 111
at T1) had nearly a whole semester, with 2–4 hour of IL-
instruction between surveys, because they participated
simultaneously in a longitudinal study tracking their IL-
development over the semester. This group was comprised
solely of first-year undergraduates in a wide range of

disciplines in Norway. Both the groups were combined in the
T1 analysis, while only the test-retest group was used in the T2
analyses.

Questionnaire Dissemination
The Object-General test-retest group’s survey was distributed to a
convenience sampling of Norwegian and English-speaking
participants, through email and social media (e.g., mailing
lists, FB, and Twitter). To secure heterogeneous age group
representation (Etikan et al., 2016), we intentionally identified
distribution sources that would enable us to reach a broad age
range of participants in both Norway and the United States. Also,
participants were encouraged to share the link to the survey with
acquaintances. Furthermore, rewards were offered for those
participants who answered also the second time. For this
phase of our research, convenience sampling was feasible and
sufficient, as the psychological architecture of interest
development is regarded as a basic, neurologically based
human experience (Hidi, 2006; Hidi and Renninger, 2006;
Renninger and Hidi, 2011). Likewise, the questionnaire is in
its early phase of development and open for additional scrutiny in
subsequent work.

All test-retest participants were given the choice of answering
in either Norwegian or English, while the pretest-posttest group
answered the survey in Norwegian.

Materials
An online interest survey, developed and distributed through
Qualtrics, was used to collect the data (see Supplementary Table
S2). Following questions about consent and demographics, the
survey contained a “phase” section with four paragraphs,
pretested for comprehensibility, which summarized the phases
of interest derived from Hidi and Renninger’s (2006) four-phase
model of interest development. Participants assessed how well
each interest phase description matched their target object of
interest.

Following the phase section came the “subscale” section that
contained a questionnaire comprised of the seven subscales that
participants answered with respect to either their self-chosen
(Object-General; X) or prespecified (Object-Specific; IL) object of
interest. Once their general interest was assessed, the presentation
of the remaining subscales was counterbalanced to avoid order
effects. At the end of the survey, participants had an opportunity
to write comments.

Below are example items from each subscale as presented in
the Object-General questionnaire. “X” represented the interest
that the respondent had self-identified for that phase. For the
corresponding items in the Object-Specific questionnaire, X is
replaced by “being or becoming an information literate person.”
For example, for the X questionnaire, participants were asked
“How interested are you in X” and for the IL questionnaire,
participants were asked “How interested are you in being or
becoming an information literate person.” Items in the General
Interest and Positive Affect subscales utilized Likert scales
ranging from 1 (not at all) to 6 (very much), while the other
subscales used Likert scales ranging from 1 (not true at all) to 6
(very true).
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• General Interest: Three items, modified from Renninger and
Hidi (2011), including “How interested are you in X?”

• Situation Dependence: Three items, two self-composed and
one adapted from Rotgans (2015), including “I am
dependent upon others for maintaining my interest in X.”

• Positive Affect: Four matrix items, modified from Vittersø
et al. (2005), including “How little or much do you
experience these feelings (pleasure, happiness, interest,
engagement) when you think about your interest in X?”

• Competence Levels: Three self-composed items, inspired by
Rotgans (2015), including “I am satisfied with what I know
about X.”

• Competence Aspiration: Three items, some self-composed
and others adapted from Rotgans (2015) and Tracey (2002),
including “I want to learn more about X.”

• Meaningfulness: Five items, some self-composed and some
adapted from Rakoczy et al. (2005), Renninger and Hidi
(2011), and Schiefele and Krapp (1996), including “Having
an interest in X is very useful for me.”

• Self-regulation: Six self-composed items, including “I make
time to develop my X-related knowledge and skills.”

Analyses
In both the studies, how well the interest phase description
matched their experience of their object of interest was
assessed. Also, evidence of subscale reliability was determined
through tests of internal consistency and temporal consistency.

The internal consistency of the items across all the phases was
tested with Cronbach’s alpha for each subscale. Our preferred
criterion for reliability was α ≥ 0.80, as this is generally considered
good internal consistency (George and Mallery, 2003).

Temporal consistency, by phase and subscale, was tested in
two ways: with test-retest analyses and intraclass correlations
(ICC). Although interest is by definition somewhat fluid, and test-
retest methods are typically used to determine a variable’s
stability, a 1-week time interval was chosen as an interval long
enough to limit memory of previous answers, yet short enough to
limit the amount of interest change. Our reliability criterion for
these tests was nonsignificant difference between Time 1 (T1) and
Time 2 (T2) responses.

ICC analyses of T1 and T2 scores for each subscale by phase
used to determine individual subscale scores indicated good
agreement properties (Berchtold, 2016), by indicating whether
within-individual scores are statistically similar enough to
discriminate between individuals (Aldridge et al., 2017). We
used ICC(A,N), a two-way random model with absolute
agreement. Our three agreement criteria were that the ICC
was positive, moderate to high (ICC ≥ 0.50), and significant
(p < 0.05) for each subscale by phase.

In terms of validity, analyses were done using all seven TRIQ
subscales (General Interest, Situation Dependence, Positive
Affect, Competence Level, Competence Aspiration,
Meaningfulness, and Self-Regulation). Phase distinction was
tested with MANOVA to determine if there were notable
differences in the subscale scores by a person’s level (phase) of
interest in their object of interest. Our reliability criterion was a
significant main effect for subscale scores by phase, where all

subscale scores would increase from phase 1 to 4, apart from
Situation Dependence, which would decrease. We had no a priori
hypotheses about the size of the distinctions between phases.

Phase discriminant validity was tested with a descriptive
discriminant function analysis with phase as the grouping
variable, the subscales as the independent variables and prior
probabilities set for all phases being equal (Huberty and Hussein,
2003; Warne, 2014; Barton et al., 2016). This enabled us to
determine how well the interest phases are related to distinct
interest experiences measured with the Time 1 subscales with the
benefit of a reduced possibility of Type 1 error (Sherry, 2006), a
method superior to multinomial logistic regression given our
focus on the validity of the categories and the number of
categories being tested (Al-Jazzar, 2012). Our validity criterion
was one or more discriminant functions significantly correlated
with the subscale scores in ways that distinguish people’s object of
interest experience by phase. We also tested whether these
distinctions predicted how accurately people’s experiences
were categorized better than chance (chance being 25%).

Finally, the pattern of relationships was tested against the
relationships posited in Figure 1.

All analyses were done using the statistical package IBM SPSS
Statistics 26. In addition to what is reported in the results, the
temporal reliability results and discriminant function
classification tables are included in Supplementary Table S3.

STUDY 1: OBJECT-GENERAL INTEREST

Method
Materials
After the descriptions of the four phases of interest (see General
methods), respondents were asked to identify, for each of the
interest descriptions, one interest they had that matched the
description (see “Object-General” in Supplementary Table S3).
In addition to rating each self-provided object of interest by how
well it matched with the relevant phase interest description
(Match), they also rated how difficult it was to think of an
appropriate example for each phase (Example-Finding
Difficulty).

Based on their month of birth, respondents were then sent to
the next part of the questionnaire, where they answered
remaining questions in relation to the example they gave for
one of the four interest phases, e.g., those born in the first
3 months described their phase 1 triggered situational interest
example, those born in the second 3 months described their phase
2 maintained situational interest example, and so forth. What
they chose is referred to as their self-chose object of interest “X.”

Procedure
Participants who fully completed the questionnaire used a mean
time of 16.9 min (SD � 13.4) on the task. One week after
completing the survey, the test-retest participants were sent a
link, via e-mail, to the same questionnaire again.

In T2, participants were instructed to “write down which
interest X you focused on in the first round. All your answers
must be based on that interest again,” though we did not ask
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which interest phase description that interest now matched.
Unfortunately, due to a programming error in Qualtrics, the
test-retest time lag for participants in phase four was 1 month
instead of 1 week. These both have implications discussed in the
results.

Results
What Kinds of Things did People Report Being
Interested In?
The kinds of interests people answered their questions about
varied from creative activity (29%, for example dance,
photography, handiwork, art, food, music, writing), physical
activity (20%, for example working out, cycling, skiing, scuba
diving), intellectual activity (17%, for example computer
programming, science, history), friluftsliv outdoor life (9%, for
example fishing, hiking, hunting), and team sports (8%, for
example soccer, handball). The remaining categories (5% or
less each, included gardening, general maintenance,
entertainment, social engagement, games, flying, and being
social).

Phase Description and Interest Match
To understand how well each interest phase description worked
for stimulating object of interest examples and how well
participant experience of those objects of interests fit with the
interest phase description, mean scores were calculated for each.

For the Example-finding difficulty scores (n � 130), the T1
means, standard deviations, and standard error of the mean were
the following: phase 1,M � 3.63, SD � 1.51, SE � 0.13; phase 2,
M � 2.69, SD � 1.41, SE � 0.12; phase 3,M � 2.29, SD � 1.38, SE �
0.12; and phase 4,M � 1.79, SD � 1.25, SE � 0.11. Since higher
scores indicated greater difficulty, these values suggest that it was
progressively easier for participants to come up with examples for
successively higher phases of interest (p < 0.01 for all paired t-test
comparisons).

For the Match scores (n � 130), the T1 means, standard
deviations, and standard error of the mean were the following:
phase 1, M � 4.42, SD � 1.18, SE � 0.10; phase 2,M � 4.70 SD �
1.03, SE � 0.09; phase 3,M � 4.99 SD � 1.07, SE � 0.10; phase
4,M � 5.25 SD � 1.15, SE � 0.10. AMANOVA of match by phase did
not reveal any significant differences by phase,F(12, 375, 000)� 0.280.83,
ns, Pillai’s trace � 0.027, η2 � 0.165. This suggests that participants
were likely thoughtful about choosing their examples to match
the descriptions as best they could, providing a reasonable
foundation for the next phase-based analyses.

Evidence of Reliability
Internal consistency: Cronbach’s alpha. The internal
consistency of subscale items, measured with Cronbach’s alpha
(α), was calculated for each subscale using mean scores from T1.
All but one subscale met our α ≥ 0.80 criterion: General Interest
(α � 0.87), Situation Dependence (α � 0.84), Positive Affect (α �
0.81), Competence Levels (α � 0.76), Competence Aspiration (α �
0.91), Meaningfulness (α � 0.89), and Self-regulation (α � 0.90).

Paired sample t-tests by phase. This test compared each
subscale’s test and retest scores for participants who completed
both T1 and T2 questionnaires (see Supplementary Table S3).

Our reliability criterion was fulfilled for phases 1-3, exhibiting
nonsignificant difference over time. Phase 4, however, showed
significantly reduced means at T2 for four of the seven subscales
(p < 0.05 for General Interest, Competence Aspiration,
Meaningfulness, and Self-regulation), and therefore only
partially fulfilled this reliability criterion.

Intraclass correlation by phase. This test correlated T1 and
T2 results for each subscale to determine the degree to which
participants in the same phase score similarly both times. Our
three reliability criteria were fulfilled for phases 1-3 for all
subscales; the ICC was positive, moderate to high (ICC ≥
0.50), and significant (p < 0.05) (see Supplementary Table
S3). However, only two subscales had significant correlations
for phase 4 (Competence Level, 0.48**, and Self-regulation,
0.38*), yet neither of these ICC’s were ≥0.50. Our reliability
criteria were therefore only partially fulfilled for phase 4.

Evidence of Validity
Phase distinction MANOVA. A MANOVA run with T1
subscale scores by phase showed a main effect for phase, F(21,
717, 00) � 6.10, p < 0.001, Pillai’s Trace � 0.455, η2 � 0.15 (see
Table 1). All but Situation Dependence showed significant
increases by phase (all p < 0.001). Within the subscales with
distinct changes, there were nevertheless some nonsignificant
differences between phases. Least significant difference post hoc
tests showed nonsignificant differences between phases for the
following subscales: General Interest, phases 2 and 3; Positive
Affect, phases 3 and 4; Competence Level, phases 1 and 2 and
phases 2 and 3; Competence Aspiration, phases 2, 3, and 4;
Meaningfulness, phases 2, 3, and 4; Self-regulation, phases 2 and 3
and phases 3 and 4. Overall, then, for interest in X, the subscale
scores provided the clearest distinction between Phases 1 and 4,
and the least distinction between neighboring Phases 2 and 3, and
3 and 4.

Discriminant function analysis. For this analysis, the seven
subscales were used to determine if participants’ experience of
interest qualitatively differed in meaningful ways by phase.
Indeed, results show that the phases are associated with
significantly distinct experiences.

Three discriminant functions were calculated. Function 1 had
an effect size of 33.99% and Function 2 had an effect size of 8.41%
(see Table 2). The first two discriminant functions accounted for
81% and 14% of the between-phase variability. Since the test of
Function 3 was not significant, it is not included in the remainder
of these analyses.

Standardized discriminant function coefficients and structure
coefficients were examined to determine how the subscale
variables contributed to the differences between phases (see
Table 3). As the squared, pooled, within-group correlations
between the subscales and canonical discriminant functions
(rs

2) indicate, for Function 1, all of the variables aside from
Situation Dependence significantly contributed to the group
differences (p < 0.05), though Competence Level much less so.
For Function 2, only Competence Level was substantially
responsible for phase differences.

As seen in Figure 2, the group centroids for each phase
indicate that Function 1 maximally distinguishes phase 1 from
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4, and Function 2 maximally distinguishes phase 2 from 4. The
Function 1 and 2 centroids are for phase 1, −1.938 and 0.184;
phase 2, 0.042 and −0.327; phase 3, 0.203 and −0.210; and phase 4,
0.447 and 0.368. This suggests that phase 1 is most distinct in
relation to Function 1, particularly and in this order of effect (see
Table 3), with less experience of Meaningfulness, General
Interest, Self-regulation, Competence Aspiration, and Positive
Affect. In terms of Function 2, phase 4 is slightly more distinct
with a higher level experience of competence.

Based on the subscale hit rate for each self-reported interest
phase, 51.5% of the original grouped cases were correctly
classified in T1 by Function 1. As seen in Supplementary
Table S3, the classifications were most distinct for phases 1
(75%) and 4 (58%), and less so for phases 2 (33%) and 3 (29%).

Object-General Discussion
An advantage of this study is that the phase groups were designed
to be relatively equal in size, though with varied objects of interest.
As hoped, the match between how interested participants were in
their self-chosen objects of interest and the interest phase
descriptions was comparable across all phases. Furthermore,
Cronbach’s alpha indicated that all subscales showed strong

internal consistency. Six subscales met our criterion of α ≥
0.80, and the seventh was only slightly below.

For the test-retest procedures, we recognize that given the
number of t-test comparisons and varying sample sizes, this
could increase likelihood of Type II errors. We therefore assess
the overall pattern of results and give due attention to variation.
First, the notable consistency with our predictions was promising.
The additional ICC results that were also reasonably consistent
with our predictions for phases 1-3 are a positive, corroborative
point. However, variations in the data indicate more shifting than
presumed, particularly for phase 4 interests. Most likely, this is
because of the error in the data collection which gave T1 phase 4
respondents a greater lag time before responding to the T2 retest.
This observed instability over time is as likely a result of the fluid
nature of interest as the properties of the questionnaire itself—a
point corroborated by the low intraclass correlations, though this
remains to be verified with T1-T2 t-test comparisons. Since we did
not ask which phase people were in with their object of interest at
T2, we interpret the results for all phases with some caution. Note:
to correct for the T2 phase presumption in subsequent research, we
specifically asked for which phase participants in the object-specific
study would classify their object of interest in at both T1 and T2.

TABLE 1 | Means, standard deviations, and multiple analysis of variance between-group effects for TRIQ object-general (X) subscales by interest phase.

TRIQ subscale Phase 1 (n = 28) Phase 2 (n = 66) Phase 3 (n = 69) Phase 4 (n = 84) F(3,83) η2

M SD M SD M SD M SD

General Interest 3.37 1.02 4.80 0.97 4.95 0.83 5.32 0.94 31.48 0.28
Situation Dependence 3.18 1.56 2.88 1.72 2.39 1.26 2.34 1.48 3.43 0.04
Positive Affect 3.66 1.18 4.51 0.81 4.87 0.91 5.02 0.89 17.30 0.18
Competence Level 3.29 1.37 3.73 1.08 3.81 1.07 4.24 0.98 6.44 0.07
Competence Aspiration 3.29 1.32 4.94 1.07 5.11 0.75 5.11 1.20 22.99 0.22
Meaningfulness 3.06 1.05 4.86 0.90 4.98 0.90 5.07 0.98 34.87 0.30
Self-Regulation 2.20 0.86 4.04 1.07 4.33 1.18 4.40 1.18 29.75 0.27

TABLE 2 | Wilks’ Lambda and canonical correlation for the four phases of interest in X.

Function Wilks’ Lambda X2 Df P Canonical correlation
Rc

Effect size
R c

2

1–3 0.586 128,471 21 0.001 0.583 33.99%
2–3 0.997 28,744 12 0.004 0.290 8.41%
3 0.969 7,550 5 0.183 0.176 3.01%

TABLE 3 | Standardized discriminant function and structure coefficients for the four phases of interest in X.

Subscale Function 1 Function 2

Coefficient rs rs
2 Coefficient rs rs

2

General Interest 0.313 0.859* 73.79% 1.049 0.317 5.39%
Situation Dependence 0.065 −0.231 5.33% −0.269 −0.240 5.76%
Positive Affect -0.046 0.617* 43.19% 0.268 0.296 8.76%
Competence Level 0.156 0.329 10.82% 0.528 0.508* 25.81%
Competence Aspiration 0.116 0.736* 54.17% −0.243 −0.238 5.66%
Meaningfulness 0.471 0.911* 82.99% −0.667 −0.207 4.28%
Self-Regulation 0.248 0.842* 70.90% −0.613 −0.097 1.40%

Note: The largest absolute correlation between each subscale and each discriminant function is indicated with an asterisk.
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The MANOVA and descriptive discriminant function
analyses based on T1 data show significant differences in
subscale scores by phase. Meaningfulness, General Interest and
Self-regulation are most distinct across phases, followed by
Competence Aspiration and Positive Affect. Given how
distinctly General Interest contributes to this finding, we
suggest using the General Interest subscale together with the
other TRIQ subscales in future interest development research to
account for other general aspects of interest not yet captured by
the other variables. Given how much additional variance is
accounted for by the other subscales, though, we tentatively
suggest not using General Interest by itself when interest is the
primary variable of study.

Based on the two discriminant functions, all of the
variables, aside from Situation Dependence, were
responsible for group differences captured by Function 1,
though Competence Level contributed substantially to more
phase differences accounted for by Function 2. Furthermore,
correct phase classification was above chance in all cases,
particularly for phases 1 and 4. Altogether, this indicates

that the combined subscales offer a moderately good, albeit
uneven, indicator of how distinctly, and in which ways, each
phase of interest is experienced.

That all the subscales combined worked best in distinguishing
T1 phases 1 and 4 could be a result of the quality of the phase
descriptions, the subscales themselves, or the fluid nature of
interest development. In general, the greater ease people
reported for finding later phase interest examples may indicate
not only a deeper interest, but also greater metacognitive
awareness of such interests. This may also have influenced the
smaller number of phase 1 participants even though equally many
people were randomly invited to each phase group. This is a
matter to keep in mind in future collection and interpretation of
self-report results.

In the end, the multi-object invariance related to the internal
consistency of all subscales and the temporal stability of all
subscales across phases 1, 2, and 3 is promising for TRIQ’s
research value. So, too, is the clear distinction of the T1
interest experience of phases 1 and 4. Nevertheless, the
temporal stability of phase 4 remains to be properly tested.

FIGURE 2 | Canonical discriminant functions 1 and 2 for interest in X, phases 1-4.
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STUDY 2: OBJECT-SPECIFIC

Method
Materials
In addition to the TRIQ focused on measuring students’ interest in
being or becoming information literate (see the General Methods
section), the pretest-posttest group completed a 21-item multiple
choice test measuring the students’ knowledge of key aspects of
information literacy, at both T1 and T2 (see Nierenberg et al.,
2021). The presentation of these two questionnaires was evenly
counterbalanced to limit possible order effects.

Procedure
The object-specific interest in being or becoming information
literate (IL) test-retest group was recruited via social media and
e-mail, using the same procedure as the object-general test-retest
group. Participants used a mean of 14.5 min (SD � 10.8) to fill out
the T1 survey. Participants who completed the initial interest
survey received a retest 1 week later via e-mail.

The pretest-posttest group was recruited from multiple
disciplines at several higher education (HE) institutions in
Norway where IL instruction was offered. The survey was
distributed via the students’ learning management system
(LMS). A pretest (T1) was distributed at the beginning of the
semester, before IL instruction, and an identical posttest (T2) was
distributed 10–16 weeks later in the semester, after 2–4 hour of IL
instruction. Rewards were provided to those who completed the
posttest. Participants used a mean of 27.6 min (SD � 14.2) to fill
out the T1 survey with both the interest questionnaire and ILtest.

Object-Specific Results
Phase Description and Interest Match
Mean scores were again calculated for Match. In this case, match
indicated how well participants’ experience of their interest in
being or becoming information literate fit with each interest
phase description.

For phases 1-4 (n � 354), the T1 means and SDs for the phase
description that matched their level of interest were as follows:
phase 1,M � 4.37 (1.06); phase 2,M � 4.79 (0.83); phase 3,M �
4.84 (1.04); phase 4,M � 5.37 (0.78). These values show that the
matches between participants’ experiences of interest in being or
becoming an IL person and the phase descriptions they identified
as closest to that experience weremoderate to strong for all phases
(on the 1-6 scale)—though least for phase 1 and most for phase 4.
A multivariate analysis of variance of match by phase was
significant, F(12,1047) � 55.83, p < 0.001, Pillai’s trace � 1.17,
η2 � 0.39. Post hoc tests indicated that the Match score was
significantly distinct, and consistently higher for phase 4 than for
the other three phase descriptions. This provides a reasonable
foundation for the next phase-based analyses.

Evidence of Reliability
Internal consistency: Cronbach’s alpha. The internal consistency
of subscales in Study 2’s object-specific study was calculated using
mean T1 subscale scores, with the same criterion as Study 1 of α ≥
0.80. All subscales met this condition: General Interest (α � 0.84),
Situation Dependence (α � 0.80), Positive Affect (α � 0.87),

Competence Level (α � 0.89), Competence Aspiration (α �
0.91), Meaningfulness (α � 0.93), and Self-regulation (α � 0.88).

Temporal consistency. To be considered reliable, each subscale
should meet the four criteria detailed in the tests below. However, as
motivated by the object-general study, the findings in Table 4
indicate that during the week between the test and retest, some
people’s interest in being or becoming information literate shifted,
mostly to a neighboring level, andmostly to a higher level of interest.

In light of the interests in phases 1 and 2 being more
situational and in phases 3 and 4 as more personal, we note
the following. For the shifters who classified their interest as being
in phase 2 at T1, many reported a more personal interest in IL at
the T2 retest. For those who classified their interest as being in
phase 3 at T1, the interest was more stable, with an equally small
number of shifters experiencing an increase to a more personal
interest level and a decrease to a more situational interest level.
The T1 phase 4 shifters experienced a decrease in interest, but still
mostly within a level of personal interest.

The test-retest analyses capture the nature of an interest
experienced within a particular phase. The subsequent analyses
are therefore linked to the interests that were constant at T1 and
T2 (n � 44; bold in Table 4). Note that there are therefore no
temporal results reported for phase 1—already a small group of
one, and arguably the most tenuous of all the phases.

Paired sample t-tests by phase. This test compared subscale
T1 and T2 data from the test-retest group. Our reliability criterion
was fulfilled for phases 2-4, exhibiting consistent nonsignificant
difference over time (see Supplementary Table S3). All test-retest
scores for all scales were nonsignificant with only two exceptions:
phase 3 and phase 4Meaningfulness scores increased significantly
over the week.

Intraclass correlation by phase. The same three ICC-criteria
as in Study 1 were used to interpret correlations in Study 2, namely
that ICC should be positive, moderate to high, and significant. All
of the criteria were met for General Interest, Positive Affect, and
Competence Aspiration (see Supplementary Table S3). In terms
of the criteria met with the other scales, for Situation Dependence,
phase 3 met all criteria, phase 4 met two, and phase 2 met one
(though correlations for both phases 4 and 2 neverthelessmoderate
and therefore close). For Competence Level, phase 4 met all, phase
2 met two (though with a larger sample, the correlation would have
been significant), and phase 3 met one. For Meaningfulness, phase
4 met two, phase 3 met one, and phase 2 did not meet any of the

TABLE 4 | Phase of interest for participants at T1 (Test) and T2 (Retest).

T2 retest phase

Situational interest Personal interest

T1 test
phase

Phase 1 Phase 2 Phase 3 Phase 4 Total

Phase 1 0 1 0 0 1
Phase 2 1 8 4 2 15
Phase 3 0 3 16 3 22
Phase 4 0 2 7 20 29
Total 1 14 27 25 67

Note: Bold values indicate the participants who reported being at the same phase of
interest and T1 and the T2 test-retest phase.
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criteria. Finally, for Self-regulation, phase 4 met all criteria, phase 3
met one (though the correlation was nevertheless moderate and
therefore close), and phase 2met none.Meaningfulness showed the
greatest variation from T1 to T2 even though, overall, mean
Meaningfulness scores increased from one phase to the next
with relatively low variance.

Evidence of Validity
Phase distinction MANOVA. A MANOVA run with T1 test-
retest and pretest-posttest subscale scores by phase showed a
main effect for phase, F(21,996) � 8.63, p < 0.001, Pillai’s Trace �
0.462, η2 � 0.15 (see Table 5). All subscales changed as
predicted—all significantly increasing by phase, aside from
Situation Dependence, which significantly decreased by phase.
Within the subscales, least significant difference post hoc tests showed
that almost all scores significantly differed from each other by phase in
the predicted direction (p < 0.01 for all and p < 0.001 for most), with
the following exceptions: 1) for Situation Dependence, neither phases
1 and 2 nor phases 3 and 4were significantly distinct, and for phases 1
and 3, p < 0.05; 2) for Competence Level, phase 1 and 2 p < 0.05; and
finally, 3) for Competence Aspirations, phases 3 and 4 were not
significantly distinct.

Discriminant function analysis. For this analysis, all the
subscales were used to determine if the phase of interest that
T1 participants in both the test-retest and pretest-posttest groups
were experientially distinct.

Three discriminant functions were calculated, and showed a
moderately high correlation with Function 1, with an effect size of
39.82%, and low canonical correlation with Function 2 (see
Table 6). The first two discriminant functions accounted for
91 and 7% of the between-phase variability. The test of function 3
was not significant and therefore not considered in the remainder
of these analyses.

Standardized discriminant function coefficients and structure
coefficients were examined to determine how the subscale

variables contributed to the differences between phases (see
Table 7). As the squared, pooled, within-group correlations
between the subscales and canonical discriminant functions (rs

2)
indicate, for Function 1, all of the variables aside from Situation
Dependence significantly contributed to the group differences (p <
0.05), though, in this case Competence Aspiration a bit less so. For
Function 2, Competence Aspiration was primarily responsible for
group differences. Note that, compared to the object-general
analyses, the same variables were significantly associated with
Functions 1 and 2. However, in the object-specific analyses,
Competence Level and Aspiration traded which function they
significantly correlated with.

Results showed that people were correctly classified by their
subscale scores into their selected phase well beyond chance.
Based on the subscale hit rates for each T1 self-reported interest
phase, 49.4% of the original grouped cases were correctly
classified by Function 1 in T1 (Wilks’ Lambda � 0.56). The
results of the discriminant function analyses are found in
Supplementary Table S3.

As seen in Figure 3, the group centroids for each phase
indicate that Function 1 maximally distinguishes phase 1 from
4, and Function 2 maximally distinguishes phase 1 from phases 2
and 3. The Function 1 and 2 centroids are for phase 1, −1.773
and −0.622; phase 2, −0.632 and 0.100; phase 3, 0.230 and 0.132;
and phase 4, 1.282 and −0.273. This suggests that phase 1 is
distinct in relation to Function 1, particularly and in this order
of effect (see Table 7), in terms of lower General Interest and Self-
regulation, and then Meaningfulness, Positive Affect, and
Competence Level. In terms of Function 2, Phases 1 and 4 are
distinguished by lower Competence Aspiration than phases 2
and 3.

Object-Specific Discussion
While an advantage in this study is that the object of interest was
the same for all participants, a disadvantage is that the number of

TABLE 5 | Means, standard deviations, and multiple analysis of variance between-group effects for TRIQ object-specific (IL) subscales by interest phase.

TRIQ subscale Phase 1 (n = 22) Phase 2 (n = 114) Phase 3 (n = 143) Phase 4 (n = 61) F(3,336) η2

M SD M SD M SD M SD

General Interest 2.97 0.98 4.06 0.83 4.62 0.82 5.24 0.76 52.62 0.32
Situation Dependence 3.11 1.17 2.97 1.21 2.54 1.00 2.33 1.14 6.58 0.06
Positive Affect 2.97 1.09 3.74 0.98 4.07 0.98 4.64 0.85 20.49 0.16
Competence Level 2.42 0.94 2.95 1.01 3.32 1.03 4.04 1.10 19.92 0.15
Competence Aspiration 3.35 1.97 4.30 1.20 4.69 1.00 4.91 0.94 14.36 0.11
Meaningfulness 3.48 1.11 4.36 0.85 4.67 0.88 5.24 0.78 26.30 0.19
Self-Regulation 2.60 0.85 3.19 0.86 3.78 0.89 4.70 0.81 53.01 0.32

Note: All F-tests are significant, p < 0.001.

TABLE 6 | Wilks’ Lambda and canonical correlation for the four phases of interest in IL.

Function Wilks’ Lambda X2 Df p Canoncial correlation
Rc

Effect size
R c

2

1–3 0.564 191,046 21 0.000 0.631 39.82%
2–3 0.937 21,587 12 0.042 0.218 4.75%
3 0.985 5,384 5 0.371 0.127 1.61%

Frontiers in Education | www.frontiersin.org November 2021 | Volume 6 | Article 71654311

Dahl and Nierenberg Tromsø Interest Questionnaire

https://www.frontiersin.org/journals/education
www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


participants in each phase varied, though larger participant
groups helped compensate for that deficit.

The test-retest findings in Study 2 indicate, again, that
interests have a fluid quality. We were able to catch people’s
changes in interest by asking people at T1 and T2 which
phase description best described their interest in being or

becoming information literate. The results indicated that
even over the course of a week, interests can (d)evolve.
Table 4 indicates that regarding IL, the participants in this
study tended to remain in or move into phases of individual
interest more than situational interest. We therefore suggest
that participants both indicate their general phase of interest

TABLE 7 | Standardized discriminant function and structure coefficients for the four phases of interest in IL.

Subscale Function 1 Function 2

Coefficient rs rs
2 Coefficient rs rs

2

General Interest 0.694 0.834* 69.56% 0.790 0.426 18.15%
Situation Dependence −0.146 −0.284 8.01% 0.056 0.027 0.10%
Positive Affect −0.186 0.521* 27.14% -0.081 0.111 1.23%
Competence Level 0.255 0.512* 26.21% 0.165 −0.228 5.20%
Competence Aspiration 0.044 0.411 16.89% 0.652 0.572* 32.72%
Meaningfulness −0.155 0.585* 34.22% −0.256 −0.220 4.84%
Self-Regulation 0.500 0.838* 70.22% −0.959 −0.408 16.65%

FIGURE 3 | Canonical discriminant functions 1 and 2 for interest in IL, phases 1-4.
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and fill out the TRIQ subscales when documenting the quality
of their interest over time (which we had not done in the
object-general study).

Though the ICC analyses showed the greatest consistency
in participants’ General Interest, Positive Affect, and
Competence Aspiration over time, where the subscales did
show some variation, they varied least in phase 4, then in
phase 3, and finally in phase 2. This pattern fits with what one

might predict about fluidity from the more established nature of
individual interests (phases 3 and 4 being more stable, as
expected, though unable to test in the object-general study
because of the phase 4 snafu) over situational interests
(phases 1 and 2 being more fluid) in the four-phase model.
This also addresses the question we were unable to answer
about Phase 4 in the object-general study because of the
longer T2 delay.

FIGURE 4 |Mean TRIQ subscale scores for object-general and object-specific interests by phase (for comparison with original hypotheses). (A)Object-general (X)
relationships between key interest variables. (B) Object-specific (IL) relationships between key interest variables.
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Based on two discriminant functions, all of the variables aside
from Situation Dependence were responsible for group
differences captured by Function 1, though Competence
Aspiration contributed substantially to more group differences
accounted for by Function 2. Actual interest experiences
and interest description matches were strongest for phases
1 and 4, though in all the cases, the discriminant function
analysis demonstrated phase prediction above chance. Again,
this indicates that the combined subscales offer a moderately
good, albeit uneven, indicator of how distinctly, and in which
ways, each phase of interest is experienced. Furthermore, the
combined strength of all the subscales reinforces the value of
including the General Interest subscale to capture aspects of
interest otherwise not measured by the other TRIQ subscales,
and vice versa when interest phase or development is the primary
object of the study.

OBJECT-GENERAL AND
OBJECT-SPECIFIC VARIABLE
RELATIONSHIPS
When we compare the relationships among the core variables
in the original hypotheses illustrated in Figure 1 with both
the object-general and object-specific results represented
in Figures 4A,B, the patterns of means (and confidence
intervals, CI) are notably similar, and corroborate the
findings from the MANOVA and descriptive discriminant
analyses.

In absolute terms, the original variables we set out to study,
in both the object-general and object-specific analyses,
indicated, as predicted, that Positive Affect, Competence
Level, and Meaningfulness all increase significantly and in
distinct ways by phase. However, Situation Dependence varied
less by phase than predicted. Also, the Meaningfulness
score deviated from our phase 1 prediction in the object-
specific study by being higher than Positive Affect and
Competence Level. This is perhaps an artifact of that
particular object of interest (IL) in as probed among
participants from academic settings. The degree to which a
triggered interest can be immediately meaningful to people
may be more situation-dependent than we had hypothesized.
This warrants further research.

Meanwhile, as already reported, the variables of General
Interest, Competence Aspiration, and Self-regulation that were
added after the original hypotheses were posited also increased
significantly by phase, as one would also expect.

That these patterns were quite similar in both studies, and that
most of the subscales correlated significantly with the first
discriminant function, suggests that the subscales capture
important aspects of interest in a coherent and arguably
domain-tailorable way, providing compelling evidence for
construct validity (Kane, 2001). Accordingly, we suggest that
TRIQ can be used in future research to study general and
specified interests, though the interaction between specified
interests and context may offer additional, important
information about how an interest devolves.

OVERALL DISCUSSION

Have we designed a tool that can help us study the four different
phases of interest described by Hidi and Renninger (2006) in
reliable and valid ways?

We have designed subscales that are uniform in design and have
documented their internal consistency and temporal reliability. In
terms of inferences we can make about the subscales’ construct
validity relevance, as originally posited, evidence indicates
qualitatively different experiences in predictable ways in terms of
each phase’s absolute and relative subscale score means and slopes.

What this evidence does not indicate, however, is equal distance
among the variables by phase, suggesting that the difference
between them is less defined, at least by the key variables we
focused on, than asserted in the four-phase model. However, the
General Interest scale captures differences between the phases that
have yet to be distinguished, so understandingmore about what the
General Interest measure captures and explicitly distinguishing any
additional underlying factors with their own subscales may help
define the phases more distinctly. For example, we suggest the
TRIQ suite of subscales be supplemented with a subscale to
measure the desire to reengage (Rotgans, 2015) and perhaps a
general self-efficacy measure for problem-solving—perhaps an
important factor for realizing the desire to pursue an interest
further on one’s own (e.g., Chen et al., 2001).

Limitations and Suggestions for Future
Research
We found that the TRIQ subscales did not reveal equally distinct
interest experiences for all interest phases. The blurrier distinction
between phases 2 and 3 and phases 3 and 4, may suggest that either
our tools are not sharp enough to discern these distinctions, or the
psychological distance between them may actually be less than the
psychological distance between phase 1 and all the rest. The next
step would be to determine if 1) that is an artifact of people
describing interests from the past or present, or 2) if there are
additional variables that ought to be tested and included in the
TRIQ to better distinguish people’s phase 2-4 interest experiences.

Also, our work was originally motivated by the nature of general
interest and the four phases of interest as they related to situation
dependence, positive affect, knowledge, and meaningfulness.
However, in preparing the items for our measures, we ended up
replacing knowledge with two more distinct knowledge measures
(Competence Level and Competence Aspiration) and added a Self-
regulation measure. These additions accounted for additional
variance and are worthy of closer scrutiny.

Additionally, recruiting and retaining sufficient numbers of
participants for repeated measures work poses unique challenges,
hence our need to recruit multiple samples of participants over
time. This is worth keeping in mind in the design of future
subscale contributions to the TRIQ suite of measures.

Finally, in the interest of better understanding how interest (d)
evolves, it would be useful to employ the TRIQ to test what moves
people from one phase to the next and if there are border-distinct
push or pull factors between phases. For example, what is the
impact of relevance (where meaningfulness and competence
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intersect) or resonance (where meaningfulness and positive affect
intersect) on one’s draw to a higher or lower phase? How might
other questions and methods supplement TRIQ findings to help
us understand those relationships even better? For example, by
evaluating the probabilities of being associated with one of two
neighboring categories using multinomial logistic regression
(DeRose, 1991; Al-Jazzar, 2012) or by elucidating the
experience of particular phases of interest through qualitative
interviews (Renninger and Hidi, 2011)?

CONCLUSION

The object-general study allowed us to test how stable the TRIQ
scales were, by phase, across various domains, while the object-
specific study allowed us to retest the veracity of the object-
general findings in an object-specific way. The similarities
between the two studies’ findings offer compelling evidence
that the TRIQ suite of subscales are reliable, theoretically
valid, and can therefore be useful for studying varying and
phase-distinct experiences of interest commensurate with Hidi
and Renninger’s (2006) four-phase model of interest
development. We encourage the development of more
subscales to add to the TRIQ suite, adding variable measures
that use the same basic form, and tested similarly for reliability
and validity.

As for interest, we still know it when we feel it. Can we now get
to know it even better with this new way of measuring it? It is a
TRIQ question.
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