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Abstract
The present series of studies aimed to develop and provide initial validation of the Ease of Imagery Questionnaire (EIQ)—a
measure assessing ease of imaging different positive and negative imagery content reflective of valence and engaging or disen-
gaging in adverse situations. Five studies were conducted to collectively examine the questionnaire’s factor structure and
concurrent validity. Study 1 (N = 336) and Study 2 (N = 207) informed the development of 16 items of the EIQ, with a four-
factor structure supported in Studies 3 (N = 219), 4 (N = 135), and 5 (N = 184) using confirmatory factor analysis. Study 3
also supported concurrent validity with significant bivariate correlations (p \ .05) with the similar Sport Imagery Ability
Questionnaire subscales, while studies 4 and 5 demonstrated criterion validity in the EIQ’s prediction of challenge and threat
appraisal tendencies, perceived stress, stress mindset, and anxiety and depressive symptoms. Overall, the EIQ demonstrates
a replicable four-factor structure and appears to assess ability to image content associated with positive and negative emo-
tions as well as demanding stress-evoking situations.
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Imagery is foundational for the preparation of potential
future situations and is thus an adaptive ability for
human survival (Schacter et al., 2008). At the same time,
imagery can contribute to nonadaptive outcomes and
emotional disorders (e.g., anxiety and depression;
Holmes et al., 2016). One way imagery may contribute
to emotional disorders is by leading individuals to antici-
pate aversive events and, thus, imagery might contribute
to conditioned responses being associated with a
broader array of stimuli, situations, and contexts than
have been directly experienced (Mertens et al., 2020).
Following from its assumed causal and maintaining role
in emotional disorders, imagery has been identified as a
potential target for intervention to help alleviate the bur-
den of those disorders by using imagery to facilitate
adaptive ways to regulate negative emotion (Stopa,
2021). Given its proposed role in the development,
maintenance, and treatment of emotional disorders,
having assessment measures that effectively assess one’s
ability to create such images are thus important in the
service of seeking to improve outcomes associated with
these disorders.

There exists a broad array of components surround-
ing imagery that can be assessed (Pearson et al., 2013).
This focus is grounded within the extant literature via
imagery ability influencing the effectiveness of imagery.
Specifically, individuals who are more proficient at

imagery see greater benefits than their lower-level coun-
terparts, with imagery ability moderating the relation-
ship between imagery use and its intended outcome
(Cumming, 2008; Robin et al., 2007; Williams et al.,
2013). Greater imagery ability is also related to traits
and constructs associated with better coping and well-
being, such as higher trait self-confidence, more adaptive
stress appraisal tendencies (i.e., greater challenge apprai-
sals and lower threat appraisals), more adaptive emotion
regulation, and lower trait and state anxiety which is
interpreted more positively (Anuar et al., 2016; Quinton
et al., 2018; Williams & Cumming, 2013, 2016; Williams
et al., 2021). Therefore, it is imperative to have access to
measures that can validly and reliably assess compo-
nents of imagery ability related to these behaviors (i.e.,
valence and situational engagement/disengagement).

Imagery ability has previously been defined as ‘‘an
individual’s capability to form vivid, controllable images
and retain them for a sufficient time to effect the desired
imagery rehearsal’’ (Morris, 1997, p. 37). The imagery
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process is proposed to consist of image generation/for-
mation, inspection, transformation, and maintenance
(Kosslyn, 1994). As such, imagery ability is thought to
be reflected by any number of characteristics that repre-
sent an individual’s capacity to perform these different
parts of the imagery process (Williams & Cumming,
2011). Ease and vividness are two dimensions that are
frequently assessed to reflect imagery ability. Ease of
imaging typically refers to the extent to which an indi-
vidual is readily able to image a scenario (Williams &
Cumming, 2011). Imagery vividness refers to the clarity
or richness of the image generated (Williams &
Cumming, 2011). While both these dimensions are pro-
posed to be reflective of the imagery process (i.e., image
formation, maintenance, and transformation; Roberts
et al., 2008), they have been conceptualized as different
characteristics of imagery ability. For example, one may
be able to generate a vivid image, but this may be some-
what hard to do. Alternatively, an individual may be
able to image a scenario with relative ease, but the image
may not be very vivid.

One of the most common and effective ways to assess
imagery ability is via validated self-report questionnaires
(see Suica et al., 2022, for a full-length review), with ease
and vividness being the two main dimensions of imagery
ability assessed. While ease and vividness are distinctive
imagery ability dimensions, previous research has sug-
gested that it can be challenging for questionnaires to
distinguish between them with reported correlations
between the two constructs as high as .74 to .88
(Williams & Cumming, 2011). As such, ease or vividness
is typically used when assessing imagery ability using
self-report questionnaires given difficulties for respon-
dents to distinguish between these facets. For example
the Vividness of Visual Imagery Questionnaire (VVIQ;
Marks, 1973), Vividness of Movement Imagery
Questionnaire (VMIQ; Isaac et al., 1986) and its revised
version (VMIQ-2; Roberts et al., 2008), as well as the
Plymouth Sensory Imagery Questionnaire (Psi-Q;
Andrade et al., 2014) assess vividness, while the
Movement Imagery Questionnaire (MIQ; Hall &
Pongrac, 1983) and its revised versions (MIQ-R and
MIQ-3; Hall & Martin, 1997; Williams et al., 2012), and
the Sport Imagery Ability Questionnaire (SIAQ;
Williams & Cumming, 2011) assess ease of imaging.

The majority of imagery ability questionnaires assess
visual imagery or visual and kinesthetic imagery of basic
movements, despite imagery being frequently used in
clinical settings to regulate negative emotion and treat
emotional disorders (Stopa, 2021). Imagery ability dif-
fers depending on the content (i.e., just because someone
is proficient at imaging themselves performing a move-
ment does not automatically mean they will be able to
image feelings and emotions; see Hall, 1998).

Consequently, in domains where emotional or valance-
based imagery is the main focus, questionnaires asses-
sing imagery ability of emotional content are likely to be
more relevant.

To date, there are very few questionnaires that assess
imagery ability of valance-based imagery content. The
Dutch Imagery Survey (DImS; van den Berg et al.,
2020) and the Emotional Imagery Scale (Guy &
McCarter, 1978) are two. However, they lack extensive
validation, and the DImS was not specifically developed
as an assessment of imagery ability per se. More exten-
sively validated questionnaires that assess valence-based
content are the Psi-Q and SIAQ. The Psi-Q assesses
vividness of five emotional feelings as well as other sen-
sory modalities (vision, sound, smell, taste, touch, and
bodily sensation), while the SIAQ is a sport-specific
measure assessing athletes’ ease of imaging feelings and
emotions associated with their sport in addition to skills,
strategies, goals, and mastering difficult situations. Since
their inceptions, both measures have been used widely.
In a recent review of existing imagery ability assessment
measures, the SIAQ is one of two existing measures to
be rated as having sufficient evidence supportive of its
psychometric properties (Suica et al., 2022).

Despite measuring valance-based imagery, both the
SIAQ and PiSQ are limited in how they assess valence of
imagery. The SIAQ only assesses positive valence or
positive emotion, whereas the PiSQ combines positively
valenced (e.g., excited, in love) and negative valenced
(e.g., furious, scared) emotion into the same composite
(i.e., ‘‘Feeling’’). The ability to separately assess posi-
tively versus negatively valenced imagery is important.
In clinical settings, individuals are likely to experience
images of negative feelings and emotions, and their abil-
ity to image such negative content is likely to impact the
effect the imagery has on them. For example, intrusive
memories in the form of images are associated with a
variety of negative emotions, such as anger and sadness,
and tend to be vivid and distressing (Birrer et al., 2007;
Patel et al., 2007; Reynolds & Brewin, 1999). In addi-
tion, negative intrusive images are one of the strongest
predictors of depression (Williams & Moulds, 2008) and
cognitive theories of emotion (Holmes & Mathews,
2010) propose that negative images contribute to the
maintenance of emotional disorders (McEvoy et al.,
2015). Assessing the ability to image negatively valanced
imagery would therefore seem just as important as asses-
sing positively valanced content to help anticipate the
effects these different images may have on an individual.

In clinical settings, due to its ability to evoke emotion,
imagery is regularly used as part of treatment for things
such as (but not limited to) fears, phobias, posttraumatic
stress disorder (PTSD), worry, anxiety, and depressive
disorders (see Holmes & Mathews, 2010). Techniques
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such as ‘‘imagery rescripting’’ (i.e., modifying the con-
tent of emotion evoking imagery) have been employed
in the treatment of disorders such as PTSD and phobias
(e.g., Arntz & Weertman, 1999; Holmes et al., 2007;
Hunt & Fenton, 2007). Guided imagery enables the indi-
vidual to image themselves continuing and persevering
in a situation they may find difficult or even triggering.
This use of imagery may be particularly relevant in the
clinical setting where the individual can first expose
themselves to the situation in a safer space through the
use of imagery (Abramowitz et al., 2019). However, an
individual’s ability to generate images of themselves per-
severing (or alternatively giving up) has not been ade-
quately assessed. Measuring this ability at baseline
would provide informative data for the guided imagery
sessions to know if patients need assistance in develop-
ing the ability to generate images of themselves persever-
ing. For example, one individual with agoraphobia may
be able to imagine themselves in a busy shopping mall,
but may be able to imagine themselves continuing to
walk toward the store even though they find it difficult
and are experiencing intense negative feelings and emo-
tions. Whereas another individual with agoraphobia
may be able to imagine themselves in a busy shopping
mall, but may instantly imagine themselves giving up
when they are experiencing negative feelings and emo-
tions. While imagery is an incredibly powerful tool used
for treatments such as exposure therapies (Abramowitz
et al., 2019), the ability to image preserving in difficult
situations (along with images of feelings and emotions)
is likely to determine the effectiveness of such imagery
treatments. It is therefore important that questionnaires
can assess imagery ability of such content.

The SIAQ (in addition to assessing positive affect) is
the only questionnaire that currently assesses content
reflective of persevering in adverse situations (referred
to as the mastery subscale). However, while the item
wording does not refer to sport and may thus may
potentially be applied to non-sport-specific scenarios
(e.g., the item ‘‘remaining confident in a difficult situa-
tion’’ could be used in relation to situations beyond
sport), the questionnaire was not intended for use in
nonathlete samples and is not validated in nonathlete
samples. In addition, similar to the valance-based SIAQ
subscale, all items refer to positive imagery content (i.e.,
items are reflective of persevering and not giving up in
the face of adversity).

Previous research has suggested the importance of
assessing ease of imaging positive and negative valance-
based imagery as well imagery of persevering and giving
up in difficult situations due to their associations with
dispositions associated with emotional disorders and
how stress is appraised. Specifically, Quinton et al.
(2018) modified the mastery and affect subscales of the

SIAQ to create negatively worded subscales, and then
examined how athletes’ imagery ability of sport-specific
positive and negative affect and mastery content related
to stress appraisals and anxiety. Results showed that
higher positive affect and mastery imagery ability pre-
dicted greater challenge appraisal tendencies, while
higher negative affect and negative mastery imagery
were both associated with greater threat appraisals.
Negative affect imagery was also associated with lower
challenge appraisals. Although these negative subscales
were not validated, the findings highlight the importance
that imagery ability of positive and negative valanced-
based images as well as imagery of persevering or giving
up in difficult situation may have on dispositions such
as anxiety and adaptive and maladaptive stress
appraisals.

With the above in mind, the aim of the present series
of studies was to create a comprehensive measure of
imagery ability to assess the ability to image valance-
based images and images of persevering and giving up in
demanding situations. The Ease of Imagery Question-
naire (EIQ) was designed to differ from existing imagery
questionnaires by (a) assessing images of feelings and
emotions and perseverance (or lack of) in demanding
situations rather than generic visual images or move-
ments, (b) assessing this content in a nonathlete popula-
tion, and (c) simultaneously measuring positive and
negative images to allow for the examination and direct
comparisons of the same sort of imagery content. Five
studies were conducted which collectively developed the
EIQ item pool and then examined the content, construct
(including structural, convergent, and discriminant),
and criterion validity of item scores. The data files for
the studies can be accessed here: https://doi.org/10.
25500/edata.bham.00001115.

Study 1

The aim of Study 1 and Study 2 was to establish an ini-
tial pool of items to form the basis of the EIQ for further
examination in the subsequent studies. For Study 1,
expert opinion was obtained to show content validity by
identifying the representativeness and quality of the
developed items. A combination of descriptive statistics
and structural validity analyses (the extent to which the
questionnaire scores adequately reflect the dimensions
of the construct to be measured; Mokkink et al., 2010)
were used to inform item pool refinement.

Method

Instrument Development. The pool of initial items was
drawn from items employed in the SIAQ (Williams &
Cumming, 2011) which assesses ease of imaging content
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in relation to sport. Specifically, the three items from the
SIAQ’s affect subscale and three items from the SIAQ’s
mastery subscale were employed to reflect the ability to
image positive feelings and emotions, and persevering
and not giving up in difficult situations. The background
and stem of the questionnaire were reworded so that
content was in relation to everyday life rather than
sport. Additional items were then written to capture
similar content thus providing a bigger starting pool of
items. To create items associated with negative feelings
and emotions and giving up in difficult situations, items
were initially based on those developed by Quinton et al.
(2018) with some additional items created to provide a
larger pool. In total, 24 items were employed.

Content validity of the items was assessed by four
researchers, who have experience designing question-
naire items, and six individuals reflective of the general
population (i.e., the population the questionnaire is
designed for). All 10 individuals were provided with a
subscale description and the items, and systematically
examined the item wording and content, and indicated
the extent they believed each item matched its intended
subscale. Ratings were made on a 7-point scale ranging
from 1 (poor match) to 7 (excellent match). The Content
Validity Index (CVI; Lynn, 1986) was then calculated
for each item by dividing the number of people who
rated the item as a good match, very good match, or
excellent match to a subscale, by the total number of
people taking part in the rating exercise (i.e., 10). Only
nine items were below the .80 criteria believed to be indi-
cative of a valid item (Lynn, 1986). These potentially
problematic items were revised as per suggestions made
by the raters and were included in the pilot test. All other
items had a CVI ranging between .80 (8/10) and 1 (10/
10) and were therefore retained for Study 1.

During Study 1, participants were asked to image
each item, then rate ‘‘how easy it is for you to image’’
each item. We decided to proceed with ease of imagery
as the indicator of imagery ability (rather than vividness)
for three main reasons:

1. Ease of imaging is the dimension of imagery abil-
ity used by the SIAQ—the measure which con-
tains items from which the present questionnaire
items were derived.

2. Ease of imaging is known to moderate the rela-
tionship between imagery use and a range of out-
comes (e.g., Cumming, 2008; Goss et al., 1986)
and has been shown to influence imagery inter-
vention effectiveness (e.g., Robin et al., 2007).

3. Previous research has found some individuals
found it difficult to comprehend what is meant
by the ‘‘vividness’’ of an image (Williams &
Cumming, 2011).

Ease of imaging ratings were made on the same 7-point
scale employed by the SIAQ which ranges from 1 (very
hard to image) to 7 (very easy to image).

Participants and Procedure. Following ethical approval at
the last author’s institution, a heterogeneous sample of
363 participants were recruited. Participants were
recruited through the Department of Psychology’s
online subject pool (SONA). All potential participants
were provided with an information sheet and had the
chance to ask any questions. Those agreeing to take part
understood it was voluntary and provided informed
consent. Next, participants provided their demographic
information and completed the questionnaire using the
online platform Qualtrics. Study completion took
between 10 and 15 minutes, and data collection ran from
September 2020 through December 2020. Participants
were given course credit for their participation.

Data Analysis. First data were screened for any missing
values before means, standard deviations, skewness, and
kurtosis values were calculated for all items and
inspected. Next, factor analysis was conducted on the
items. Factor analysis considers an underlying structure
caused by the latent variables (Costello & Osborne,
2005). Parallel analysis (using O’Connor’s, 2000, macro)
was used to determine how many factors to extract from
the exploratory factor analysis (EFA). Owing to the
SIAQ providing the underlying structure of the ques-
tionnaires, principle axis factoring with oblimin rotation
was carried out on the data to reduce the 24 items to a
number of meaningful factors (Tabachnick & Fidell,
2018). Items were deemed to saliently load on a primary
factor if they displayed a factor weighting of at least .50
and were deemed to cross-load on a secondary factor if
they possessed a factor weighting of at least .30. Based
on the final rotated solution, internal reliability, means,
standard deviations, and average interitem correlations
for each subscale were calculated.

Results and Discussion

Participant Characteristics. In total, 27 participants were
missing multiple questionnaire data, so they were
excluded from the analysis leaving a final sample of 336.
A breakdown of the participant details can be seen in
Table 1.

Data Screening and Item Characteristics. A list of all 24
items including their means, standard deviations,
skewness, and kurtosis values are reported in
Supplementary Table 1. Means ranged from 4.04 to
6.25. As with initial stages of previous questionnaire
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development (Cumming et al., 2005; Hall et al., 1998;
Williams & Cumming, 2011), examination of standard
deviations revealed values greater than 1.00 suggesting
satisfactory variability. Item skewness and kurtosis
values were also distributed within the tolerance levels
of normality assumptions.

Principle Axis Factoring. The first four eigenvalues from the
EFA were 7.53, 6.27, 1.82, and 1.35 and the first four
eigenvalues from parallel analysis were 1.49, 1.41, 1.35,
and 1.30. As a result, a four-factor solution was
retained. Principle axis factoring with oblimin rotation
identified the four factors as, collectively, accounting for
70.68% of the variance. Most items loaded cleanly onto
one subscale although two items cross-loaded highly on
more than one factor. These were dropped in the second
iteration of the analysis which showed eigenvalues of the
four subscales ranging from 6.40 to 1.34, with all four
above the first four eigenvalues from parallel analysis
ranging from 1.46 to 1.28, together accounted for
71.43% of the variance. These four subscales were
named negative affect imagery ability, grit imagery abil-
ity, positive affect imagery ability, and relent imagery
ability. The retained 22 items and their factor loadings
are reported in Table 2.

Internal Consistency, Means, and Standard Deviations.
Internal reliability was assessed using composite reliabil-
ity (CR) and average variance extracted (AVE) due to
the limitations associated with Cronbach’s alpha coeffi-
cient (see Bentler, 2009; Sijtsma, 2009). The CR and
AVE criterion levels were set at .70 and .50, respectively
(Hair et al., 1998). All subscales demonstrated adequate

CR: negative affect= .91, grit= .90, positive affect=
.91, and relent= .87, and AVE: negative affect= .63,
grit= .60, positive affect= .64, and relent= .63. The
average interitem correlations across the subscales (.60–
.66) fell in a range (above .50) to suggest the item content
of each subscale is relatively narrow (Clark & Watson,
1995). Subscale means ranged from 4.21 (SD=1.50) for
relent imagery ability to 6.14 (SD=1.20) for positive
affect imagery ability (negative affect imagery ability:
M=5.48, SD=1.28; grit imagery ability: M=4.78;
SD=1.21).

Study 1 Summary. Study 1 indicated that the EIQ mea-
sures the ability to image four distinct types of imagery
content associated with feelings and emotions (positive
and negative affect imagery ability) and challenging
situations (grit and relent imagery ability). The grit
and positive affect subscales are similar in nature to
the mastery and affect subscales of the SIAQ respec-
tively, while the relent and negative affect subscales
reflect content likely to be associated negative out-
comes. However, two items from the relent imagery
subscale had cross-loaded, meaning this subscale con-
sisted of less items. In addition, some of the item word-
ing used first person (e.g., ‘‘losing motivation when I
find something hard’’) which did not read as well as
the other items which avoided referring to the individ-
ual in the first person (e.g., giving up on a task when it
proves difficult). These item wording inconsistencies
may have explained why some items did not load as
well on certain subscales.

Study 2

Study 1 suggested a four-factor structure for the EIQ,
but the relent imagery subscale consisted of fewer items.
Following the rewording of some existing items and the
inclusion of some additional negatively worded items,
Study 2 re-examined the item pool using a combination
of descriptive statistics and structural validity analyses.

Method

Measures
Ease of Imagery Questionnaire. The questionnaire con-

tained the same items from Study 1 except one item
which cross-loaded in Study 1 was removed and the four
items which referred to ‘‘I’’ were reworded to be more
consistent with the other items (e.g., ‘‘Staying motivated
when I find something hard’’ was reworded to ‘‘Staying
motivated when something is hard’’). An additional
three items were created. The 26 items administered are
displayed in Supplementary Table 2.

Table 1. Participant Characteristics for Studies 1 (N = 336) and
2 (N = 207).

Study 1 Study 2
Demographics M (SD)/n M (SD)/n

Age (years) 19.23 (1.67) 19.78 (1.19)
Gender

Female 251 138
Male 85 68

Prefer not to say 0 1
Race

Black 21 12
White 254 151
Asian 40 30
Mixed 16 12
American Indian or Alaska Native 4 0
Native Hawaiian 1 1
Prefer not to say 0 1

Ethnicity
Hispanic or Latino 51 35
Non-Hispanic or Non-Latino 285 172
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Participants and Procedures. Following ethical approval at
the university of the last author, a heterogeneous sample
of 219 participants were recruited using identical proce-
dures to Study 1. These participants were a different
sample than Study 1. Data collection started in January
2021 and ended in May 2021.

Data Analysis. Data were analyzed using the same steps
as Study 1.

Results and Discussion

Participant Characteristics. In total, 12 participants were
missing multiple questionnaire data so were excluded
from the analysis leaving a final sample of 207. A break-
down of the participant details can be seen in Table 1.

Data Screening and Item Characteristics. Means, standard
deviations, skewness, and kurtosis values of the 26 items
are reported in Supplementary Table 2. Means ranged
from 4.02 to 6.01 and standard deviations revealed val-
ues greater than 1.00 suggesting satisfactory variability.
Similar to Study 1, item skewness and kurtosis values
were also distributed within the tolerance levels of nor-
mality assumptions.

Principle Axis Factoring. Only the first two observed eigen-
values from the EFA (8.68, 6.15, and 1.48) exceeded the
eigenvalues from parallel analysis (1.72, 1.61, and 1.52).

Extracting a two-factor solution evidenced a first factor
that had item content related to positive affect while the
second factor consisted of a mixture of relent content
items and negative affect content items. To inform com-
peting measurement models to further consider in struc-
tural analyses in subsequent studies, a forced four-factor
solution was extracted within the Study 2 EFA to exam-
ine comparability to Study 1 EFA findings. The same
four factors from Study 1 emerged in Study 2 when
extracting an oblique four-factor solution with eigenva-
lues ranging from 8.68 to 1.22, collectively accounting
for 67.39% of the variance. Two items cross-loaded
highly on more than one factor and were dropped in the
second iteration of the EFA. The second run of the anal-
ysis showed eigenvalues of the four subscales ranging
from 8.36 to 1.21, together accounting for 67.83% of the
variance. The number of items on each subscale ranged
from seven to five items, and some items consisted of
lower factor loadings. Therefore, these items with the
weakest factor loadings were removed so that each sub-
scale consisted of four items. The final run of the
retained 16 items yielded eigenvalues ranging from 5.73
to 1.06 and collectively accounted for 73.63% of the var-
iance. Factor weightings ranged from .903 to 2.534.
The resulting 16 items and their factor loadings are
reported in Table 3.

Internal Consistency, Means, and Standard Deviations. All
subscales demonstrated adequate CR (positive affect:
.88, grit: .87, negative affect: .84, relent: .83) and AVE

Table 2. Study 1 Items and Factor Loadings for a Four-Factor Solution.

Item Negative affect Grit Positive affect Relent

21. The emotions felt when something negative happens .885
6. The negative emotions associated with a bad day .873
19. The feelings associated with doing something unenjoyable .819
17. The unease associated with an unenjoyable activity .798
8. The negative emotions I feel when doing something I dislike .748
15. The fear and dread associated with an upcoming event .597
4. Staying positive after a setback .833
10. Carrying on with a task when it proves difficult .831
23. Remaining confident in a difficult situation .815
22. Staying motivated when I find something hard .762
14. Persevering after a setback .761
1. Giving 100% effort even when things are not going well .604
7. The feelings associated with doing something fun 2.878
9. The emotions felt when something positive happens 2.858
13. The positive emotions I feel when doing something I enjoy 2.825
11. The positive emotions associated with a good day 2.804
5. The excitement associated with an enjoyable activity 2.800
24. The anticipation and excitement associated with an upcoming event 2.624
20. Giving up in the face of adversity .928
12. Giving up on a task when it proves difficult .860
2. Giving up when things are not going well .717
16. Being defeated by a setback .648
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(positive affect: .65, grit: .63, negative affect: .58, relent:
.56). Subscale means ranged from 4.18 for relent ima-
gery ability (SD=1.30) to 5.94 for positive affect ima-
gery ability (SD=1.13) with grit imagery ability
(M=5.00; SD=1.20) and negative affect imagery abil-
ity (M=5.40; SD=1.17) in between.

Study 2 Summary. The first two studies identified compet-
ing measurement models surrounding the EIQ item
scores. Study 1 most strongly supported a four-factor
structure, whereas Study 2 most strongly supported a
two-factor structure. An item pool of 16 items was
retained from Study 2 for further examination in subse-
quent studies to examine these competing measurement
models.

Study 3

Study 3 used confirmatory factor analysis (CFA) to fur-
ther examine competing two-factor and four-factor mea-
surement models that were informed from Study 1 and
Study 2 EFA findings. Using a CFA approach allowed
for a direct comparison of competing measurement
models. Given the underlying conceptual basis of the
EIQ being based upon a four-factor solution, a corre-
lated four-factor model was expected to be most
strongly supported in Study 3 and in subsequent studies.
We also aimed to demonstrate the substantive aspect of
construct validity by examining the association of EIQ
scores and those from theoretically associated variables.
Specifically, this was done by examining the EIQ con-
current validity by comparing it to the SIAQ which pro-
vides valid and reliable measures of affect and mastery
imagery ability in relation to sport. Study 3 also

examined whether the ability to image differed between
the different EIQ subscales.

A priori hypothesized relationships were thought to
exist between the EIQ and SIAQ due to both question-
naires measuring ease of imaging affect and mastery
(grit/relent)-related content. It was hypothesized that
the EIQ-grit and EIQ-positive affect subscales would
significantly correlate with the five SIAQ subscales due
to all assessing positively worded items. However, it was
hypothesized that the strongest correlations would be
between EIQ-grit and SIAQ-mastery, and EIQ-positive
affect and SIAQ-affect due to these subscales being most
similar in imagery content. It was hypothesized that
EIQ-relent and EIQ-negative affect would only signifi-
cantly correlate with the SIAQ-mastery and SIAQ-
affect, respectively, due to these being the only subscales
that are similar in imagery content. For all the hypothe-
sized relationships, it was expected that these would be
small to moderate in size due to the EIQ assessing
images related to everyday life while the SIAQ assesses
content related to sporting scenarios.

Based on reported significant differences in imagery
ability between the affect and mastery subscales of the
SIAQ (Williams & Cumming, 2011), it was hypothesized
that participants would similarly find it easier to image
affect-related content compared to grit and relent con-
tent and thus report significantly higher ease of imaging
scores for affect imagery compared to grit and relent
imagery ability.

Method

Measures
Ease of Imagery Questionnaire. The 16-item EIQ identi-

fied in Study 2 was administered assessing the ease with

Table 3. Study 2 Items and Factor Loadings for a Four-Factor Solution.

Item Positive affect Relent Grit Negative affect

The excitement associated with an enjoyable activity .903
The feelings associated with doing something fun .858
The positive emotions you feel when doing something you enjoy .836
The positive emotions associated with a good day .581
Giving up on a task when it proves difficult .892
Giving up in the face of adversity .721
Giving up when things are not going well .717
Being defeated by a setback .628
Staying motivated when something is hard .821
Carrying on with a task when it proves difficult .802
Remaining confident in a difficult situation .771
Persevering in the face of adversity .771
The emotions felt when something negative happens 2.892
The negative emotions you feel when doing something you dislike 2.801
The negative emotions associated with a bad day 2.766
The unease associated with an unenjoyable activity 2.534
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which participants could image grit, relent, positive
affect, and negative affect images.

Sport Imagery Ability Questionnaire. The 15-item SIAQ
assessed the ability to image five types of imagery ath-
letes experience in relation to sport. The five subscales
include: skill (e.g., improving a particular skill), strategy
(e.g., creating a new event/game plan), goal (e.g., myself
winning), affect (e.g., the positive emotions I feel while
doing my sport), and mastery (e.g., giving 100% effort
even when things are not going well). Individuals image
each item and rate the ease of imaging the scenario on a
7-point scale ranging between 1 (very hard to image) and
7 (very easy to image) before an average score for each
subscale is calculated so a higher score reflects a greater
ability to image. The SIAQ has been shown to produce
valid and reliable imagery ability scores (Williams &
Cumming, 2011).

Participants and Procedures. Following ethical approval at
the first author’s institution, a new heterogeneous sam-
ple of 219 participants completed the study using identi-
cal procedures to Study 1 and 2. Data collection started
in November 2021 and ended in April 2022.

Data Analysis. A series of confirmatory factor analyses
(CFAs) sought to fit the correlated four-factor measure-
ment model and competing measurement models using
Mplus 8.3 (Muthén & Muthén, 1998–2019). Given that
the EIQ item responses are ordered-categories, mean-
and variance-adjusted weighted least squares (WLSMV)
estimation was used (Asparouhov, 2005). A model test-
ing the questionnaire’s four-factor solution in which
subscales were allowed to correlate (i.e., correlated traits
model) was created, and the overall goodness of fit was
tested using the chi-square likelihood ratio statistic (x2;
Jöreskog & Sörbom, 1993) as well as the standardized
root mean square residual (SRMR; Bentler, 1995) and
supplementary incremental fit indices (i.e., Tucker–
Lewis Index [TLI], Comparative Fit Index [CFI], or root
mean square error of approximation [RMSEA]) based
on Hu and Bentler’s (1999) recommendations due to a
nonsignificant x2 value being rarely obtained in practice
(MacCallum, 2003). An adequate model fit is indicated
by an SRMR value close to 0.08, a CFI and TLI being
close to 0.95, and an RMSEA being close to 0.06 (Hu &
Bentler, 1999). Finally, standardized factor loadings,
standardized residuals, and modification indices were
examined to investigate any model misspecification.
Mardia’s coefficient (Mardia, 1970) revealed data did
not display multivariate normality (Mardia’s multivari-
ate kurtosis=39.40; normalized estimate=10.28) so
bootstrapping was employed to create multiple

subsamples from the original data and examine para-
meter distributions relative to each of these samples
(Byrne, 2010).

The model fit was then compared to three alternate
models, one two-factor model consisting of a positive
imagery subscale and a negative imagery subscale, a sec-
ond two-factor model consisting of an affect subscale
and an adverse situations subscale (consisting of grit
and relent items), and a one-factor model in which all
items loaded on the same latent factor. In addition to
examining whether each measurement model met a-
priori benchmarks for fit indices articulated above, the
chi-square difference test was used (using the
DIFFTEST function in Mplus; Muthén & Muthén,
1998–2019). A significant difference between two com-
parable models indicates a significant decrement in
model fit.

Following the CFAs, internal reliability, means, and
standard deviations for each subscale of the EIQ, based
upon the best fitting measurement model, and SIAQ were
calculated. Using a similar approach to Williams and
Cumming (2011), a repeated measures analysis of var-
iance (ANOVA) was run on the EIQ subscales to examine
whether there were any significant differences in ease of
imaging. The Greenhouse–Geisser correction was imple-
mented, partial eta squared was reported as the measure
of effect size, and the significant effect was followed up
with post hoc Bonferroni pairwise comparisons. Finally,
bivariate correlations were run to examine associations
between the EIQ and SIAQ subscales. The critical alpha
level for all analyses was set at .05.

Results and Discussion

Factor Structure. Goodness-of-fit statistics and chi-square
difference test values from the measurement models are
presented in Table 5. The correlated four-factor model
identified in Study 2 demonstrated good fit to the data
with all fit indices meeting or exceeding specified guide-
lines. Inspection of the standardized factor loadings (rang-
ing from .51 to .90), modification indices, and
standardized residuals revealed all values were within
acceptable limits and no offending estimates existed (Hair
et al., 1998) meaning each EIQ item contributed meaning-
fully to its subscale. None of the competing measurement
models provided adequate model fit, with the correlated
four-factor model providing a significantly better fit to the
data compared to each competing measurement model
(via chi-square difference testing). Collectively these results
support the EIQ’s four-factor structure.

EIQ Descriptives, Internal Consistencies, and Subscale Differences.
Means standard deviations and internal reliabilities of the
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EIQ and SIAQ are displayed in Table 4. Adequate inter-
nal reliability was demonstrated for all subscales of the
EIQ and SIAQ, and the average interitem correlations
ranged from .56 to .48. The repeated measures ANOVA
demonstrated significant differences in ease of imaging
between the four EIQ subscales, F(1.96, 305.58)=134.99,
p \ .001, h2

p=.464 suggesting a large effect. Post hoc
analyses showed that ease of imaging scores for positive
affect imagery were significantly greater than negative
affect and grit imagery which were both in turn signifi-
cantly easier to image than relent imagery. Similar to the
SIAQ, findings for the EIQ demonstrate the ability to
image feelings and emotions tends to be easier that diffi-
cult situations. However, findings also suggest that it is
generally easier to image positive imagery content com-
pared with negative imagery content.

Correlations. Table 4 displays all the EIQ intersubscale
correlations and EIQ correlations with the SIAQ.
Correlations between the EIQ subscales were replicated

from Study 2. That is, subscales correlated strongest

with the subscale similar in direction (i.e., positively or

negatively worded items), such that the grit and positive

affect subscales were most strongly associated and the

relent and negative-affect subscales most strongly asso-

ciated. Subscales similar in content were also correlated,

but not as strongly (i.e., the grit and relent subscales

were related and the two affect-related subscales were

related). Collectively, these findings suggest the ability

to image scenarios of a similar direction (i.e., positive or

negative) is more similar than the ability to image certain

related content (e.g., emotional types of imagery both

positive and negative in nature).
Correlations between the EIQ and SIAQ showed the

positively worded EIQ subscales correlated with all
SIAQ subscales (with the exception of SIAQ-goal ima-
gery correlating with EIQ-positive affect). These signifi-
cant correlations are likely due to the SIAQ subscales all
consisting of positively worded items (i.e., the same
direction as the EIQ-grit and EIQ-positive affect

Table 4. EIQ, SIAQ, CAS, Perceived Stress, Stress Mindset, Anxiety, and Depressive Symptoms Subscale Internal Reliabilities, Means
(SDs), and Correlations Between Subscales for Studies 3, 4, and 5.

Study 3

CR AVE M (SD) Positive affect Grit Negative affect Relent

Positive affect .82 .54 5.87ab (0.80) — — —
Grit .78 .47 4.97a (0.92) .47*** — —
Negative affect .81 .52 5.11a (1.01) .29*** .10 —
Relent .85 .60 3.83 (1.19) 2.04 2.30*** .52*** —
SIAQ skill .82 .60 5.32 (1.00) .35*** .31*** .11 .08
SIAQ strategy .80 .58 4.83 (1.16) .26* .34*** .08 2.001
SIAQ goal .87 .69 4.57 (1.58) .09 .19* 2.06 .03
SIAQ affect .81 .58 5.76 (1.05) .44*** .38*** .15 2.07
SIAQ mastery .72 .47 4.89 (1.04) .29*** .54*** .02 2.24*

Study 4

Positive affect .82 .53 5.87 (0.80) — . — —
Grit .79 .49 4.97 (0.92) 44*** — — —
Negative affect .82 .53 5.11 (1.01) .24** .09 — —
Relent .88 .65 3.83 (1.19) .02 2.26** .49*** —
CAS Challenge .83 .39 5.32 (1.00) .40*** .52*** 2.17* 2.23**
CAS Threat .93 .59 4.89 (1.04) \.01 2.21*** .44*** .50***

Study 5

Positive affect .86 .62 5.98 (0.92) — . — —
Grit .81 .52 4.87 (0.97) .38*** — — —
Negative affect .82 .53 5.25 (1.09) .26*** 2.15* — —
Relent .86 .61 3.84 (1.25) \.01 2.20** .46*** —
Perceived stress .86 .38 19.51 (6.47) 2.32*** 2.32*** .11 .23**
Stress mindset .81 .35 2.07 (0.63) .02 .22** .03 2.14
Anxiety .84 .43 8.84 (4.13) 2.31*** 2.29*** .05 .10
Depression .76 .31 4.01 (3.07) 2.52*** 2.20** 2.06 .05

Note. CR = composite reliability; AVE = average variance extracted.
aSignificantly greater than relent imagery. b Significantly greater than grit and negative affect imagery.

*p \ .05. **p \ .01. ***p \ .001.
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subscales). The EIQ subscales also correlated most
strongly with the most similar SIAQ subscale and that
was found for both the positive EIQ subscales and the
negative EIQ subscales (i.e., grit and relent from the
EIQ each correlated most strongly with SIAQ-mastery,
and positive and negative affect from the EIQ each cor-
related most strongly with SIAQ-affect). The negative
EIQ subscales did not correlate with any other SIAQ
subscales. Collectively, these results suggest the EIQ and
SIAQ are assessing distinct content but that the EIQ
content is still related to that of affect and mastery con-
tent assessed by the SIAQ. The findings also emphasize
the importance of separately assessing the ability to
image both positive and negative imagery reflective of
the content being assessed.

Study 4

Studies 1 to 3 demonstrated the content and structural
aspects of construct validity of the EIQ. The aim of
Study 4 was to demonstrate the substantive aspect of
construct validity by examining the association of grit,
relent, positive affect, and negative affect imagery ability
and those from the theoretically associated variables
challenge and threat appraisal tendencies. Challenge
and threat are motivational states characterized by
adaptive and maladaptive approaches to coping respec-
tively (Blascovich & Mendes, 2000). Challenge states are
experienced when individuals perceive they have suffi-
cient resources to meet the demands of a stressful situa-
tion, whereas threat states are experienced when
individuals believe they do not possess the sufficient
resources to meet the demands (Blascovich & Mendes,
2000). Previous research demonstrated that greater ease
of imaging positive emotions and persevering during dif-
ficult situations (i.e., affect and mastery [grit]-based con-
tent assessed via the SIAQ) was positively associated
with challenge appraisal tendencies and negatively asso-
ciated with threat appraisal tendencies (Williams &
Cumming, 2013). The proposed explanation for this
association has been that being able to more clearly
image this content may help individuals believe that they
have the resources to meet the demands of stress-
evoking situations (Williams & Cumming, 2013).
Therefore, if the EIQ assesses ease of imaging similar
imagery content, it would be expected that similar rela-
tionships between the EIQ and challenge and threat
appraisal tendencies would exist.

Method

Measures
Imagery Ability. The EIQ from Study 2 and 3 was

administered to assess ease of imaging grit, relent, posi-
tive affect, and negative affect imagery content.

Challenge and Threat Appraisal Tendencies. The Cogni-
tive Appraisal Scale (CAS: Skinner & Brewer, 2002) was
employed to measure challenge and threat appraisal ten-
dencies. The 18-item questionnaire assesses the likeli-
hood of appraising situations as a challenge (e.g., ‘‘I
tend to focus on the positive aspects of any situation’’)
and a threat (e.g., ‘‘I feel like a failure’’). Responses are
made on a 6-point scale ranging from 1 (strongly dis-
agree) to 6 (strongly agree). Skinner and Brewer (2002)
demonstrated the CAS is a valid measure of challenge
and threat appraisal tendencies.

Participants and Procedures. Following ethical approval at
the first author’s institution, a unique sample of 140 par-
ticipants was recruited via email, posters, and word of
mouth. Data collection started in January 2022 and
ended in April 2022.

Data Analysis. First, data were screened for missing val-
ues before a CFA on the EIQ factor structure was
undertaken using the same criteria as Study 3. Bivariate
correlations examined relationships between EIQ and
CAS subscales and one-way ANOVAs investigated any
differences in EIQ and CAS subscales due to gender (the
genderfluid participant was excluded from these
ANOVA analyses because ANOVAs cannot be run on
groups containing only one participant). Finally, two
hierarchical multiple regressions were run to examine
whether the EIQ subscales predicted challenge appraisal
tendency and threat appraisal tendency. Both regres-
sions adjusted for age and gender which were entered in
Step 1 of the analyses before all four EIQ subscales were
entered in Step 2.

Results

Participant Characteristics and EIQ CFA. In total, five partici-
pants were missing multiple EIQ data, so they were
excluded from the analysis leaving a final sample of 135
(male=51, female=83, genderfluid=1; Mage=
19.83, SD=0.93 years). The correlated four-factor
model again evidenced good fit to the data (Table 5).
None of the competing measurement models provided
adequate model fit, with the correlated four-factor
model providing a significantly better fit to the data
compared to each competing measurement model (via
chi-square difference testing). Collectively, these results
further support the EIQ’s four-factor structure.

Correlations. Table 4 displays the correlations between
the EIQ and CAS (one participant was missing a chal-
lenge data point and two participants a threat data point
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so these participants were excluded from any analyses
involving those variables). Correlations between the
EIQ subscales were similar to previous studies (sub-
scales correlated strongest with the subscale similar in
direction [i.e., positively or negatively worded items],
and those similar in content [e.g., both affect subscales]
were also correlated but not as strongly). Positive EIQ
subscales significantly correlated positively with chal-
lenge appraisal tendencies and negatively with threat
appraisal tendencies (with the exception of positive
affect which did not relate to threat). Negative EIQ
subscales significantly correlated negatively with chal-
lenge appraisal tendencies and positively with threat
appraisal tendencies. Grit correlated most strongly
with challenge and relent correlated most strongly with
threat.

Gender Differences. Means and standard deviations of
EIQ and CAS subscales broken down by gender are dis-
played in Table 6. The was a moderate to large effect of
females reporting significantly greater relent imagery
ability and a small to moderate effect of females report-
ing significantly greater threat appraisal tendencies.
There were no other gender differences.

EIQ Criterion Validity. Regression standardized and
unstandardized beta weightings, standard errors, t val-
ues, p values, and 95% confidence intervals of both
regressions are reported in Table 7.

Challenge Appraisal Tendency. Step 1 demonstrated a
nonsignificant overall effect, F(2, 131)=0.351, p=.705
accounting for 0.5% of the variance. However, the addi-
tion of the EIQ subscales in Step 2 led to a significant
change to the overall model, F(6, 127)=13.15, p \ .001
which accounted for 38% of the variance. Grit imagery
ability was the strongest significant predictor of chal-
lenge appraisal tendency such that a higher grit imagery
ability predicted greater challenge appraisal tendency.
Other significant predictors were positive affect imagery
ability (positively predicting) and negative affect imagery
ability (negatively predicting). Relent imagery ability did
not significantly predict challenge appraisal tendencies.

Threat Appraisal Tendency. There was a nonsignificant
overall effect, F(2, 129)=2.67, p=.073 accounting for
4% percentage of the variance. In Step 2, the addition of
EIQ subscales lead to a significant overall effect, F(6,
125)=9.92, p \ .001 which accounted for 32% of the
variance. Negative affect imagery ability was the stron-
gest significant predictor of threat appraisal tendency
closely followed by relent imagery ability such that a
higher negative affect imagery ability and relent imagery
ability predicted greater threat appraisal tendency. Grit
and positive affect imagery ability did not significantly
predict threat appraisal tendencies.

Discussion

Results of Study 4 replicated the good factor structure
identified in Study 3 in a unique sample suggesting that

Table 5. Goodness-of-Fit Statistics for Tested Models.

Model x2 df Dx2 RMSEA

RMSEA 90% CI

CFI TLI SRMRLL UL

Study 3 (N = 157)
Correlated four-factor 194.36 98 — .079 .063 .095 .959 .949 .056
Correlated two-factor positive/negative 613.11 103 157.07*c .178 .164 .191 .782 .745 .121
Correlated two-factor affect/mastery 925.35 103 221.46*b .226 .212 .239 .648 .590 .171
One-factor 1,291.90 104 340.82*a .270 .257 .283 .491 .413 .239

Study 4 (N = 135)
Correlated four-factor 164.59 98 — .071 .052 .089 .971 .964 .051
Correlated two-factor positive/negative 533.09 103 126.56*c .176 .161 .191 .813 .782 .122
Correlated two-factor affect/mastery 825.78 103 201.93*b .228 .214 .243 .685 .633 .171
One-factor 1,168.93 104 312.95*a .275 .261 .290 .536 .465 .202

Study 5 (N = 184)
Correlated four-factor 235.57 98 — .087 .073 .102 .960 .951 .057
Correlated two-factor positive/negative 653.10 103 144.67*c .170 .158 .183 .840 .814 .119
Correlated two-factor affect/mastery 1,199.74 103 307.75*b .241 .228 .253 .681 .629 .172
One-factor 1,763.46 104 478.54*a .294 .282 .307 .518 .444 .214

Note. Models computed using mean- and variance-adjusted weighted least squares (WLSMV) estimation. Dx2 computed using Mplus 8.3 DIFFTEST

function (*p \ .001).
aDx2 comparing one-factor and correlated four-factor model. bDx2 comparing respective correlated two-factor model and correlated four-factor

model. cDx2 comparing respective correlated two-factor model and correlated four-factor model.
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the questionnaire assesses distinct dimensions of ima-
gery ability. Furthermore, results of the regressions anal-
yses provide further evidence of EIQ validation through

its associations with theoretically associated variables
namely challenge and threat appraisal tendencies.
Findings were similar to Williams and Cumming (2013)

Table 7. Regression Standardized and Unstandardized Beta Weightings, Standard Errors, t Values, p Values, and 95% Confidence
Intervals for EIQ Subscales Predicting Challenge and Threat Appraisal Tendencies.

Challenge appraisal

Model B SE b t p 95% CI

Step 1
Gender 20.07 0.11 2.06 20.67 .506 [20.28, 0.14]
Age 20.04 0.06 2.05 20.62 .536 [20.15, 0.08]

Step 2
Gender 20.03 0.09 2.03 20.33 .742 [20.21, 0.15]
Age 0.01 0.05 .02 0.24 .810 [20.08, 0.10]
Grit 0.30 0.06 .43 5.21 \.001 [0.19, 0.42]
Positive affect 0.22 0.06 .29 3.55 \.001 [0.10, 0.35]
Relent 0.01 0.04 .02 0.23 .817 [20.08, 0.10]
Negative affect 20.18 0.05 2.29 23.39 \.001 [20.28, 20.07]

Threat appraisal

Model B SE b t p 95% CI

Step 1
Gender 0.42 0.18 .20 2.31 .023 [0.06, 0.78]
Age 0.06 0.10 .05 0.56 .575 [20.14, 0.25]

Step 2
Gender 0.14 0.17 .07 0.82 .412 [20.19, 0.47]
Age 0.01 0.08 .01 0.12 .902 [20.16, 0.18]
Grit 20.17 0.10 2.15 21.66 .099 [20.38, 0.03]
Positive affect 20.03 0.11 2.02 20.29 .776 [20.26, 0.19]
Relent 0.25 0.08 .29 3.11 .002 [0.09, 0.41]
Negative affect 0.32 0.09 .31 3.44 \.001 [0.14, 0.50]

Note. Bolded results are significant predictors.

Table 6. Means (SDs) Broken Down by Gender and One-Way ANOVA Results for EIQ, CAS Subscales, PSS, SMM, and HADS
Subscales From Study 4 and Study 5.

Subscale Total Male Female ANOVA

Study 4
Positive affect 5.79 (0.78) 5.65 (0.80) 5.86 (0.77) F(1, 132) = 2.96, p = .088, hp

2 = .022
Grit 4.92 (0.86) 5.02 (0.85) 4.86 (0.87) F(1, 132) = 1.02, p = .315, hp

2 = .008
Negative affect 5.09 (0.98) 4.98 (0.93) 5.15 (1.02) F(1, 132) = 0.94, p = .333, hp

2 = .007
Relent 3.80 (1.21) 3.35 (1.21) 4.08* (1.14) F(1, 132) = 12.40, p \ .001, hp

2 = .086
Challenge appraisal 4.58 (0.61) 4.63 (0.71) 4.56 (0.54) F(1, 131) = 0.42, p = .520, hp

2 = .003
Threat appraisal 3.92 (1.04) 3.65 (0.99) 4.07* (1.03) F(1, 129) = 5.35, p = .022, hp

2 = .040
Study 5

Positive affect 5.99 (0.93) 5.97 (1.10) 6.00 (0.86) F(1, 181) = 0.51, p = .822, hp
2 \ .001

Grit 4.87 (0.97) 5.03 (0.97) 4.75 (0.96) F(1, 181) = 3.69, p = .056, hp
2 = .020

Negative affect 5.25 (1.09) 5.22 (1.10) 5.27 (1.08) F(1, 181) = 0.09, p = .766, hp
2 \ .001

Relent 3.84 (1.25) 3.52 (1.27) 4.08* (1.18) F(1, 181) = 9.39, p = .003, hp
2 = .049

Perceived stress 19.51 (6.47) 17.70 (6.28) 20.89* (6.29) F(1, 180) = 11.56, p \ .001, hp
2 = .060

Stress mindset 2.07 (0.63) 2.13 (0.66) 2.02 (0.60) F(1, 181) = 1.47, p = .228, hp
2 = .008

Anxiety 8.84 (4.13) 7.60 (3.89) 9.78* (4.07) F(1, 178) = 13.21, p \ .001, hp
2 = .069

Depression 4.08 (3.07) 3.95 (2.72) 4.18 (3.33) F(1, 180) = 0.24, p = .623, hp
2 = .001

Note. EIQ = Ease of Imagery Questionnaire; CAS = Cognitive Appraisal Scale; PSS = Perceived Stress Scale; SMM = stress mindset measure;

HADS = Hospital Anxiety and Depression Scale.

*Significantly greater than males.
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who showed in an athlete sample that sport-specific
mastery and affect imagery ability positively predicted
challenge appraisal tendency with mastery imagery abil-
ity as the strongest predictor. This study demonstrated
that both EIQ positive affect and grit imagery ability
subscales predicted challenge appraisal tendencies in a
nonathlete sample with grit (akin to mastery) as the
strongest predictor.

While Williams and Cumming (2013) found mastery
imagery ability negatively predicted threat appraisals,
this study instead found relent and negative affect ima-
gery ability to positively predict threat appraisal tenden-
cies. This difference between studies is likely due to the
SIAQ not measuring negative affect or relent content.
Indeed, a modified SIAQ created by Quinton et al.
(2018) showed that threat appraisal tendencies in an ath-
lete sample were only predicted by SIAQ negative affect
and negative mastery imagery ability (similar in content
to relent imagery ability) and not positive affect or mas-
tery imagery (similar in content to grit). The present find-
ings replicate the findings of Quinton et al. (2018) in a
nonathlete population using the EIQ and thus provide
further support for the separate assessment of positive
and negative imagery content due to the unique variance
each account for in different stress-related constructs.
The earlier studies in the present program of research
demonstrate the EIQ’s ability to produce valid and reli-
able positive and negative affect, grit, and relent imagery
ability scores. Consequently, researchers can now exam-
ine how imagery ability of such content relates to other
constructs associated with stress.

Study 5

As noted, imagery is considered an important construct in
relation to emotional disorders. In Study 5, the construct
validity of the EIQ scores was thus further examined
through correlations with indicators of negative emotion
including anxiety symptom severity, depression symptom
severity, and perceived stress. In addition, stress mindset
was examined given its association with stress interpreta-
tion and indicators of wellbeing. It was hypothesized that
the grit and positive affect subscales would be negatively
associated with perceived stress, anxiety, and depressive
symptoms, and positively associated with stress mindset.
Conversely, it was hypothesized that relent and negative
affect subscales would be positively associated with per-
ceived stress, anxiety, and depressive symptoms, and nega-
tively associated with stress mindset.

Method

Measures
Imagery Ability. The 16-item EIQ was administered to

assess grit, relent, positive affect, and negative affect

imagery ability (i.e., the ease to which they could image
each of the 16 prompts).

Perceived Stress. The 10-item Perceived Stress Scale
(PSS-10; Cohen & Williamson, 1988) measured per-
ceived stress in the last week. Items (e.g., ‘‘How often
have you felt ‘stressed’?’’) were rated on a 5-point scale
(0= never, 4= almost always). Items are summed so
scores range from 0 to 40, with higher scores indicating
more perceived stress. The PSS has demonstrated highly
valid and reliable scores of perceived stress (Cohen
et al., 1994).

Stress Mindset. The Stress Mindset Measure (SMM;
Crum et al., 2013) assessed participants’ general stress
mindset. Participants rate the extent to which they agree
or disagree with each of the 8-items (e.g., ‘‘The effects of
stress are positive and should be utilized’’) on a 5-point
scale (0=strongly disagree, 4=strongly agree). Items
are totaled so a higher score indicates a more stress-is-
enhancing mindset. The SMM produces valid and reli-
able stress mindset scores (Crum et al., 2013).

Anxiety and Depressive Symptoms. The Hospital An-
xiety and Depression Scale (HADS; Zigmond &
Snaith, 1983) measured trait anxiety and depressive
symptoms. Each subscale consists of seven questions
reflecting anxiety (e.g., ‘‘I feel tense or ‘wound up’’’)
and depressive symptoms (e.g., ‘‘I feel as if I am slowed
down’’) that are answered on a 4-point scale between 0
and 3. Subscale items are summed to derive overall rat-
ings of anxiety and depressive symptoms ranging from
0-21 with higher scores indicating greater trait anxiety/
depressive symptoms. The HADS produces valid and
reliable anxiety and depressive symptom scores
(Bjelland et al., 2002).

Participants and Procedures. Following ethical approval at
the first author’s institution, a unique sample of 184 par-
ticipants were recruited via email, posters, and word of
mouth. Data collection started in October 2022 and
ended in March 2023.

Data Analysis. Data were screened for missing values
before a CFA was run on the EIQ factor structure (same
criteria as Study 3 and 4). While there was no missing
data for the EIQ and SMM, one participant elected to
not complete the PSS, one participant elected not to
complete a number of HADS items measuring depres-
sive symptoms, and three participants elected not to
complete a number of HADS items measuring anxiety.
These participants were therefore excluded from any
analysis including the variables from which they had
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missing data. Bivariate correlations examined relation-
ships between EIQ, PSS, SMM, and HADS subscales
and one-way ANOVAs investigated differences in the
subscales due to gender. Hierarchical multiple regres-
sions were then run to examine which EIQ subscales pre-
dicted perceived stress, stress mindset, anxiety, and
depressive symptoms. Age and gender were entered in
Step 1 before all five EIQ subscales entered in Step 2.

Results

Participant Characteristics and EIQ CFA. The final sample
consisted of 184 (male=80, female=103, not
reported=1;Mage=19.95, SD=1.16 years). The cor-
related four-factor model again evidenced good fit to
the data (Table 5). None of the competing measurement
models provided adequate model fit, with the correlated
four-factor model providing a significantly better fit to
the data compared to each competing measurement
model (via chi-square difference testing). Collectively
these results further support the EIQ’s four-factor
structure.

Correlations. Table 4 displays the correlations between
the EIQ, PSS, SMM, and HADS subscales. Correla-
tions between the EIQ subscales were similar to previ-
ous studies with the exception that negative affect was
negatively associated with grit imagery ability. Positive
EIQ subscales significantly correlated negatively with
perceived stress, anxiety, and depressive symptoms
and grit imagery ability positively correlated with a
more stress-is-enhancing mindset. Relent imagery abil-
ity significantly and positively correlated with per-
ceived stress.

Gender Differences. Means and standard deviations of
EIQ, PSS, SMM, and HADS subscales broken down by
gender are displayed in Table 6. Similar to Study 4,
females reported significantly greater relent imagery
ability (moderate effect). They also reported signifi-
cantly greater stress and anxiety (both a moderate effect)
with no other gender differences.

EIQ Predicting Stress, Stress Mind-set, Anxiety, and Depressive
Symptoms. Regression standardized and unstandardized
beta weightings, standard errors, t values, p values, and
95% confidence intervals of the four regressions are
reported in Table 8.

Perceived Stress. There was a significant overall effect,
F(2, 179)=5.94, p=.003 accounting for 6% of the var-
iance. However, the addition of the EIQ subscales in

Step 2 led to a significant change to the overall model,
F(6, 175)=9.32, p \ .001 which accounted for 24% of
the variance. In addition to gender, grit and positive
affect imagery ability significantly related to perceived
stress, with positive affect the strongest predictor, such
that higher grit and positive affect imagery ability was
related to lower perceived stress. Negative affect imagery
was also significantly and positively related to perceived
stress.

Stress Mindset. There was a nonsignificant overall
effect, F(2, 180)=1.46, p=.236 accounting for 2% per-
centage of the variance. Adding the EIQ in Step 2 lead
to a significant overall effect, F(6, 176)=2.21, p=.044
accounting for 7% of the variance. Grit imagery ability
positively related to a more stress-is-enhancing mindset.

Anxiety. There was a significant overall effect, F(2,
177)=6.57, p=.002 accounting for 7% of the var-
iance. However, the addition of the EIQ subscales in
Step 2 led to a significant change to the overall model,
F(6, 173)=7.44, p \ .001 which accounted for 21% of
the variance. Results were the same as those for per-
ceived stress with grit and positive affect imagery ability
significantly relating to anxiety negatively (with positive
affect the strongest predictor), and negative affect signif-
icantly relating to anxiety positively.

Depressive Symptoms. There was a nonsignificant
overall effect, F(2, 179)=0.63, p=.535 accounting for
0.7% of the variance. However, the addition of the EIQ
subscales in Step 2 led to a significant change to the
overall model, F(6, 175)=11.16, p \ .001 which
accounted for 28% of the variance. Positive affect was
negatively associated with depressive symptoms.

Discussion

Results of Study 5 demonstrate the good factor structure
of the EIQ in a third unique sample and replicate the
Study 4 gender difference in relent imagery ability.
Although there was no gender difference in grit imagery
ability, the p value was approaching significance.
Williams and Cumming (2011) demonstrated mastery
imagery ability (similar content to grit imagery ability)
to be significantly easier to generate by male samples.
Consequently, future research should further examine
whether there is a tendency for males to find it easier to
image grit content and females to find it easier to image
relent content.

Study 5 also demonstrates the associations between
the EIQ and theoretically relevant constructs in the form
of stress, stress mindset, and anxiety and depressive
symptoms. In general, findings supported the
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Table 8. Regression Standardized and Unstandardized Beta Weightings, Standard Errors, t Values, p Values, and 95% Confidence
Intervals for Ease of Imagery Questionnaire Predicting Perceived Stress, Stress Mindset, Anxiety, and Depressive Symptoms.

Perceived stress

Model B SE b t p 95% CI

Step 1
Gender 3.30 8.59 .25 3.45 \.001 [1.41, 5.19]
Age 0.24 0.41 .04 0.59 .554 [20.57, 1.05]

Step 2
Gender 2.77 0.90 .21 3.08 .002 [1.00, 4.55]
Age 0.28 0.38 .05 0.73 .469 [20.47, 1.03]
Grit 21.38 0.50 2.21 22.73 .007 [22.37, 20.38]
Positive affect 21.97 0.51 2.28 23.83 \.001 [22.98, 20.95]
Relent 0.28 0.41 .06 0.69 .493 [20.53, 1.09]
Negative affect 1.13 0.47 .19 2.42 .017 [0.21, 2.05]

Stress mindset

Model B SE b t p 95% CI

Step 1
Gender 20.09 0.09 2.07 20.98 .328 [20.28, 0.09]
Age 0.05 0.04 .09 1.20 .231 [20.03, 0.13]

Step 2
Gender 20.03 0.10 2.03 20.34 .733 [20.22, 0.16]
Age 0.03 0.04 .05 0.72 .474 [20.05, 0.11]
Grit 0.13 0.05 .20 2.33 .021 [0.02, 0.23]
Positive affect 20.04 0.06 2.06 20.75 .455 [20.15, 0.07]
Relent 20.06 0.04 2.12 21.41 .160 [20.15, 0.03]
Negative affect 0.05 0.05 .09 1.05 .297 [20.05, 0.15]

Anxiety symptoms

Model B SE b t p 95% CI

Step 1
Gender 2.19 0.61 .26 3.58 \.001 [0.98, 3.40]
Age 0.02 0.26 .01 0.07 .948 [20.50, 0.53]

Step 2
Gender 2.02 0.59 .24 3.42 \.001 [0.86, 3.19]
Age 0.02 0.25 .01 0.07 .942 [20.47, 0.51]
Grit 20.79 0.33 2.19 22.39 .018 [21.44, 20.14]
Positive affect 21.27 0.34 2.28 23.74 \.001 [21.94, 20.60]
Relent 20.23 0.27 2.07 20.83 .408 [20.76, 0.31]
Negative affect 0.68 0.31 .18 2.19 .030 [0.07, 1.29]

Depressive symptoms

Model B SE b t p 95% CI

Step 1
Gender 0.31 0.47 .05 0.66 .508 [20.61, 1.23]
Age 0.20 0.20 .08 1.01 .315 [20.19, 0.59]

Step 2
Gender 0.30 0.42 .05 0.72 .475 [20.52, 1.12]
Age 0.09 0.18 .03 0.49 .622 [20.26, 0.43]
Grit \20.01 0.24 \.01 20.01 .995 [20.47, 0.46]
Positive affect 21.76 0.24 2.53 27.39 \.001 [22.23, 21.29]
Relent 0.03 0.19 .01 0.14 .888 [20.35, 0.41]
Negative affect 0.20 0.22 .07 0.90 .369 [20.23, 0.63]

Note. Bolded results are significant predictors.
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hypotheses suggesting that the ability to image different
content is relevant in accounting for variance in these
variables in the directions expected but that positive
affect imagery appears the strongest predictor (with the
exception of grit being the strongest predictor of viewing
stress more positively—particularly when considering
the findings from Study 4 in which grit imagery was the
strongest predictor of challenge appraisal tendencies).
Contrary to the hypothesis, relent imagery ability did
not predict any of the outcome variables. Importantly,
the findings across both studies 4 and 5 highlight the
unique contribution of each EIQ subscale and thus the
importance of assessing these different types of imagery
content.

General Discussion

The aim of the present research was to develop and vali-
date the EIQ, as a comprehensive assessment of imagery
ability regarding content of feelings/emotions and stress-
ful/demanding situations. The EIQ was designed to dif-
fer from existing questionnaires by (a) assessing images
of emotions and responding to demanding situations
rather than the generic visual or movement images, (b)
assessing content in a nonathlete population, and (c)
simultaneously measuring positive and negative images
to allow for the examination and direct comparisons of
the same sort of imagery content in different directions.

Collectively, the studies supported a four-factor
model which provided a very good fit to the data across
multiple studies and a better fit to the data than compet-
ing two-factor models that were informed by Study 2
analyses and a unidimensional model. Analyses also
demonstrated a difference in how easily these types of
imagery content could be imagined and suggested there
may also be gender differences in grit and relent content.
However, future research needs to investigate this in
more depth to fully determine whether this is the case.

Findings also demonstrated the validity of the EIQ in
terms of its associations with theoretically meaningful
constructs as well as how well it related to the SIAQ—a
sport-specific questionnaire which measures similar ima-
gery content in athletes. A summary of what the four

EIQ subscales are related to across studies 4 and 5 is dis-
played in Table 9. Grit and positive affect imagery abil-
ity relate to adaptive constructs and are negatively
associated with maladaptive constructs. By contrast,
relent and negative affect imagery ability have negative
associations with the positive constructs, and positive
associations with negative constructs. Grit imagery abil-
ity appears to be more of a predictor of adaptive stress
appraisals and viewing stress more facilitatively, while
positive affect imagery ability appears more strongly
associated with indicators of mental health (i.e., anxiety
and depressive symptoms) as well as stress. Relent and
negative affect imagery ability do not relate to as many
constructs as their positive counterparts (i.e., grit and
positive affect imagery ability), with negative affect ima-
gery ability seeming to more strongly relate to variables
associated with stress and stress appraisals, while relent
only related to threat appraisal tendencies. Interestingly,
grit imagery ability did not relate to threat appraisal ten-
dencies, and it should be noted that while there were
some inverse relationships between EIQ counterpart
subscales correlating with the same variable (e.g., posi-
tive affect and negative affect imagery abilities were both
associated in opposite directions with general anxiety),
this was often not the case demonstrating the uniqueness
of separately assessing positive and negative dimensions
of similar types of imagery content.

The program of work suggests that the subscales
relate differently to theoretically related criterion vari-
ables and emphasizes the importance of assessing nega-
tive imagery content that is typically overlooked in
existing imagery ability questionnaires but is incredibly
prevalent in the clinical settings (Stopa, 2021). Being
able to assess this type of imagery content is the first step
to understanding the effects that ease of imaging nega-
tive content can have of on mental health, wellbeing,
and the use of imagery in clinical settings.

Despite the support for the EIQ, the program of work
is not without limitations and further research is needed
to continually develop the questionnaire’s validation.
First, the EIQ does not assess other types of imagery
ability beyond valance-based content and content asso-
ciated with experiencing difficult situations, meaning it

Table 9. Summary of Constructs That the EIQ Subscales Related to Across the Different Studies.

EIQ subscale Challenge Threat Perceived stress Stress mindset Anxiety Depressive symptoms

Grit imagery ability +VE 2ve 2VE +VE 2ve 2ve
Relent imagery ability 2ve +VE +ve
Positive affect imagery ability +ve 2VE 2VE 2VE
Negative affect imagery ability 2ve +ve

Note. Capital letters indicate the EIQ subscale is the strongest predictor. +ve = EIQ subscale is a positive predictor for the construct; 2ve = EIQ

subscale is a negative predictor for the construct.
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would not be an appropriate measure when interested in
imagery content different to that assessed by the ques-
tionnaire that may also be used in imagery interventions
to treat anxiety, worry, and depression. As previously
mentioned, imagery plays an important role in the devel-
opment, maintenance, and treatment of emotional dis-
orders. The EIQ was thus developed with the intention
of it being used in this particular area of imagery
research and applied practice. Furthermore, the ques-
tionnaire only assesses ease of imagery despite imagery
ability being a multidimensional construct with dimen-
sions like vividness also reflecting imagery ability
(Cumming &Williams, 2012). Although ease of imaging
has been proposed to reflect the different aspects of the
imagery process outlined by Kosslyn (1994), that is, gen-
eration/formation, maintenance, and transformation of
images (Williams & Cumming, 2011), a different ques-
tionnaire may be more appropriate to use if vividness is
the main dimension of interest rather that ease of ima-
ging or imagery ability in general.

Despite demonstrating different types of validity in
the present program of work, other types of validity are
yet to be established using the EIQ. These include test
re-test reliability, incremental validity, and predictive
validity as well as further construct validity by compar-
ing the EIQ to other imagery ability questionnaires. It is
important that future research establish whether the
EIQ is able to demonstrate these types of validity to
ensure that it is appropriate for use during interventions
(including interventions to improve imagery ability).

In addition to the aforementioned avenues of future
research resulting from the emergence of the EIQ, stud-
ies can now examine the potential moderating effects of
imagery ability, proposed by the revised applied model
of deliberate imagery use (Cumming & Williams, 2012)
in nonathletes due to the EIQ’s capacity to assess differ-
ent types of imagery. The EIQ can also be used prior to
imagery interventions involving EIQ-related content to
gain an indication of participant’s baseline imagery abil-
ity and thus the likely benefits of an imagery interven-
tion. This has potential benefits for clinical interventions
which involve imagery components as part of treatment
and rely on the assumption that participants have the
ability to image content (e.g., Holmes et al., 2007, 2016;
Morina et al., 2017; Pearson et al., 2013; Stopa, 2021).
We propose that ease of imaging these different sub-
scales is not a stable disposition, but one that can be
improved though imagery practice or training
(Cumming et al., 2017). As such, the EIQ could also be
used to determine whether imagery training to increase
grit and positive affect imagery ability, or whether train-
ing to rescript negative images can be more or less effec-
tive depending on the ease or difficulty of imaging
negative affect and relent content.

In conclusion, the present investigation created and
validated the EIQ, an imagery ability questionnaire that
measures positive and negative content related to
adverse situations and emotions (i.e., grit, relent, posi-
tive affect, and negative affect imagery ability) in non-
athlete populations. Findings demonstrated a good
four-factor model replicated in four data sets.
Concurrent validity was shown through comparing the
EIQ to the SIAQ, as well as other theoretically associ-
ated variables. Future work should continue to validate
the EIQ through other means such as examining its pre-
dictive and incremental validity as well as its test–retest
reliability. However, findings suggest use of the EIQ
would be beneficial in intervention work using imagery
to assist emotional disorders and coping with stress or
adverse situations.
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