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Picture—story exercises (PSE) form a popular measurement approach that has been widely used for the assessment of
implicit motives. However, current theorizing offers two diverging perspectives on the role of pictures in PSEs: either
to elicit stories or to arouse motives. In the current study, we tested these perspectives in an experimental design. We
administered a PSE either with or without pictures. Results from N = 28I participants revealed that the experimental
manipulation had a medium to large effect for the affiliation and power motive domains, but no effect for the achievement
motive domain. We conclude that the herein chosen pictures cues function differentially across motives, as they aroused
the affiliation and power motives, but not the achievement motive.
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Research on implicit motives has a long tradition and fasci-
nated researchers and practitioners alike. In this context,
picture—story exercises (PSEs) form one popular measure-
ment approach that has been widely used for the assessment
of implicit motives. The reasons for their popularity are
manifold: For instance, PSEs seek to gauge personal infor-
mation individuals might not even be aware of themselves
(e.g., McClelland, 1985; Schonbrodt et al., 2020), they are
less prone to socially desirable response behavior than
self-report questionnaires (Gruber & Kreuzpointner, 2015),
and show criterion-related validity for operant outcomes
(e.g., entrepreneurial performance or career choice, Collins
et al., 2004).

PSEs denote a storytelling technique that consists of
ambiguous pictures which are presented to test takers
(Schultheiss & Pang, 2007). Pictures typically show social
daily-life situations, such as two people standing at a bar or
an old woman standing behind a young woman and looking
at her. Pictures are intentionally designed so that they are
open to test takers’ subjective interpretations. Next, indi-
viduals are asked to write a story related to each picture.
These stories are then analyzed by trained coders on the
basis of established coding manuals and inferences are
made about test takers’ achievement, power, and affiliation
motives (e.g., Winter, 1994).

However, theorizing around PSEs offers different expla-
nations on how responses are formed (Tuerlinckx et al.,
2002). On one hand, many authors posit that pictures arouse
motives which then manifest in the stories written by the

test takers (for an overview, see Pang, 2010). So, several
authors assign a causal role to pictures in terms of eliciting
motives (as also reflected in their categorization as stimulus
attribution tests; Bornstein, 2011). On the other hand, on the
basis of motive theories that consider motives as dynamic
and constantly competing with each other (Atkinson &
Birch, 1970), one can also conclude that motives are
momentarily aroused or satisfied by many variables beyond
pictures or can even be constantly (sometimes also called
“chronically”) aroused (for an overview, see Schultheiss
et al., 2010). According to this view, the role of pictures
primarily is to make individuals tell a story, but not to
arouse motives (also see classical experiments by Atkinson
& McClelland, 1948). Notably, some of the previous litera-
ture mixed both views and interchangeably attributed both
roles to picture cues (arousing motives and eliciting stories)
as if they were the same (e.g., Weiner & Greene, 2017). In
the current study, we argue that these are opposing views
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and examine the relevance of pictures for the motive-related
content in a PSE. In doing so, our study contributes to a
deeper understanding of PSEs.

Study Background

Picture—Story Exercises

As one of the most prominent PSEs, the Thematic
Apperception Test (TAT; C. D. Morgan & Murray, 1935)
was first introduced to the scientific community in 1935 by
C. D. Morgan and Murray. Like other PSEs, it has since
then been widely used in practice and in the social sciences
(Childs & Eyde, 2002; Piotrowski, 2017). For instance,
researchers show high interest in using PSEs for inspecting
individual differences in implicit aspects of the personality
(e.g., Baumann et al., 2005; Slabbinck et al., 2013) or to
monitor the psychotherapy progress of a client (Weiner &
Greene, 2017).

Although being the most prominent proponent, the TAT
is by far not the only PSE that has been developed (e.g., see
Bernecker & Job, 2011; Costantino et al., 2014; Costantino
& Malgady, 2008; George & West, 2001; Runge & Lang,
2019; Schultheiss & Pang, 2007). In fact, PSE refers to an
assessment technique in which ambiguous pictures are pre-
sented and test takers are asked to come up with an imagina-
tive story. In more general terms, this technique may also be
classified as picture-based projective testing (Kubiszyn
et al., 2000).

Previous applications of PSEs (e.g., the TAT) mostly
focused on the so-called Big-Three motives (Kehr, 2004),
that is, on achievement, affiliation, and power motives.
Motives denote a person’s tendency to direct and sustain her
or his behavior so that specific goal-states are achieved,
which then results in motive satisfaction (Schultheiss,
2008). The nature of goals and incentives that result in
motive satisfaction can be quite different and may, briefly
described, range from the completion of a complex task
(achievement motive) to sustaining personal relationships
(affiliation motive) to dominating others (power motive;
Smith et al., 1992).

Theorizing on motives also emphasized the distinction
between a person’s conscious versus unconscious prefer-
ence for (achievement-, affiliation-, and power-related)
goal states (McClelland et al., 1989). Conscious individ-
ual representations of motives, as assessed with self-
report questionnaires, have been termed explicit motives.
Conversely, unconscious preferences to direct behavior to
specific (pleasant) goal states are referred to as implicit
motives. For instance, individuals with a strong power
motive may seek opportunities to control others and enjoy
doing so without being aware of this tendency. It follows
that implicit motives cannot be assessed through self-
reports (Kollner & Schultheiss, 2014), but call for an indi-
rect assessment—as provided by PSEs.

Psychometric Properties of PSEs. Mirroring the longstanding
tradition of PSEs, ample research examined the psychomet-
ric properties of the scores obtained. For instance, it has
long been argued that two or more human coders come to
rather different conclusions regarding the motive-related
content in the same written stories (for further information
on the critiques of PSEs, see, e.g., R. J. Jenkins, 2017; Lil-
ienfeld et al., 2000). However, elaborated scoring manuals
were developed, which—together with extensive training
of coders—allow an objective scoring of test takers’ person-
ality on the basis of written stories (e.g., see Smith et al.,
1992; Winter, 1994). Much the same is true for PSEs’ reli-
ability estimates: If elaborate item response models (Lang,
2014) or the appropriate number of picture stimuli (Hibbard
et al., 2001) are applied, satisfactory reliability estimates
can be achieved (cf. see also Lundy, 1985, for a discussion
that Cronbach’s a. might not be an appropriate estimate for
PSEs’ reliability).

Arguably, most research efforts were put into examining
the correlation of PSEs with other variables, thus providing
evidence for the validity of conclusions drawn from PSEs.
A meta-analysis by Kollner and Schultheiss (2014) sum-
marized research on the convergence between motives
assessed with PSEs and self-report questionnaires. In line
with dual motive theory (McClelland et al., 1989), Kollner
and Schultheiss found that, overall, explicit and implicit
assessments of the same motive show a correlation of only
.11 (corrected for sampling and measurement error).
Furthermore, there is a substantial body of literature that
looked at criteria that were related to PSE or, more specifi-
cally, TAT scores. In an earlier meta-analysis, for instance,
Spangler (1992) examined the correlation of the achieve-
ment motive, as measured with the TAT, with a variety of
criteria. As hypothesized, he revealed that TAT achievement
motive scores were particularly predictive of real-life crite-
ria (such as sales success or income) when achievement-
related activity incentives were present (e.g., time pressure).
Further evidence is provided by the meta-analysis of Collins
et al. (2004) who found that the achievement motive, mea-
sured with the TAT, was significantly correlated with inter-
est in entrepreneurship and performance as an entrepreneur
(for further evidence on the criterion-related validity, see
also Bornstein, 1999).

Although research on correlations between PSEs and
other variables has cumulated in various meta-analyses,
research on response processes, as another source of
validity (American Educational Research Association,
American Psychological Association, & National Council
on Measurement in Education, 2014), is relatively sparse
and mostly focus on fitting item response models to
responses obtained from PSEs (e.g., Blankenship et al.,
2006; Gruber & Kreuzpointner, 2013; Lang, 2014;
Tuerlinckx et al., 2002). However, this research neglected
to provide insight into the process between item administra-
tion and item response and has not yet addressed a
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fundamental question: Do pictures in PSEs arouse motives
and elicit stories or do they only elicit stories? Next, we
delineate both of these views in more detail.

Pictures Arousing Motives and Eliciting Stories. In line with
the notion that PSEs are projective tests, a core rationale is
that ambiguous pictures enable test takers to project their
motives into the presented pictures and thus write or tell a
story reflecting these motives (Frank, 1939; Schultheiss &
Brunstein, 2001). For this test principle to work, it is essen-
tial that the chosen pictures can indeed arouse motives. The
extent to which a motive is aroused in an individual—and
then manifest in stories—is used as an indicator of implicit
motive strength. The average extent to which picture cues
elicit motive-related story content is also referred to as
card pull (Peterson & Schilling, 1983; Stein et al., 2014),
cue strength (Smith et al., 1992), or instigating force
(Tuerlinckx et al., 2002).

From a psychometric perspective, card pull can be
referred to as item difficulty, with some pictures resulting,
on average, in more motive-related content than others (as
confirmed by, for instance, Pang & Schultheiss, 2005;
Schultheiss & Brunstein; 2001; Siefert et al., 2016; Stein
et al.,, 2014). Phrased more generally, card pull can be
understood as “a confirmation of Murray’s (1943) early
assumption that selected TAT images can highlight different
psychological themes or emotions” (Auletta et al., 2020, p.
1368). This is also attested by historic accounts on the
development of the TAT which state that

each TAT story told about each card was examined and a rating
was given to each card corresponding to the amount of
information [about motives] it contributed [ . . . ]. The average
of the ratings given to each card thus reflected its ‘stimulating
power.” Presumably, the cards with the greatest stimulating
power were selected. (W. G. Morgan, 1995, p. 237)

In other words, test development favored pictures (cards)
with the greatest stimulating power. Notably, Pang and
Schultheiss (2005) revealed that the extent of motive imag-
ery elicited by picture cues showed a pattern that seemed to
be consistent across studies. To arrive at this conclusion,
these authors compared results from a U.S. sample with
those obtained from a German sample (Schultheiss &
Brunstein, 2001). Interestingly, the same cards were identi-
fied as “high pull” in both samples. Thus, Pang and
Schultheiss (2005) stated that “pictures have specific moti-
vational signatures that are robust and can be replicated
across cultures” (p. 288). Hence, according to this view,
PSE picture cues arouse motives. Note, however, that a
comparison of pictures with regard to the resulting motive-
related content does not present strong evidence for the
causal assumption inherent in this view of how PSEs work
(i.e., that pictures arouse motives). As one of many possible
alternative explanations, pictures may vary in the types of

stories they elicit and the motive content may only be a
covariate of the chosen stories.

Pictures Only Eliciting Stories. Research on human motiva-
tion unanimously agrees that a vast array of contextual vari-
ables may elicit goal-directed behavior (for an overview,
see Eccles & Wigfield, 2002). It follows that, while taking a
PSE, participants’ motives can be aroused by many vari-
ables beyond the presented pictures. In fact, early experi-
mental studies by Atkinson and McClelland (1948) revealed
that deprivation of basic motives, for example food, can
even result in higher motive-related, that is, food-related,
content in PSEs. Across seven TAT pictures, these authors
found that the percentage of food-related content in stories
told, as a response to pictures that are mostly nonfood
related, was a function of the hours subjects had been
deprived from food (1 vs. 4 vs. 16 hours).

Although one may argue that Atkinson and McClelland
(1948) created rather strong contextual influences by
depriving participants from food for as long as 16 hours,
other theorizing and empirical evidence suggests that subtle
influences can also determine motive-related content in
PSE stories. The dynamic apperception theory on motiva-
tion (Atkinson & Birch, 1970) posits that motive strength
changes dynamically and that motives are constantly com-
peting with each other to be expressed in behavior. Thus,
motive arousal is also always related to the circumstances
of a person (e.g., gender, age, career aspirations, living
conditions; see, e.g., Jenkins, 1987; Veroff et al., 1984).
Building on this theorizing and assuming that telling an
imaginative story is an act of motive satisfaction itself (see
McClelland, 1980), Lang (2014) revealed that dynamic
item response modelling described their PSE data more
adequately than conventional item response approaches.
Hence, the previously told story may be a stronger determi-
nant of the current story than the currently shown picture.
Some authors even noted that motives can be constantly
(“chronically”) aroused (Schultheiss et al., 2010).

Ultimately, several authors noted that any free speech
can be used to detect implicit motives of the speaker, not-
withstanding the absence of specific cues that might arouse
the motive. For instance, McClelland (1987) argued motives
can be best observed in dreams, fantasies, or free associa-
tions. This is echoed by Winter (1994), who developed a
scoring system to detect motives in running text. This sys-
tem was, for instance, used to uncover motives of political
leaders on the basis of speeches they gave (Winter et al.,
1991). This, together with the aforementioned theorizing
and evidence, suggests that it may suffice for PSEs to pro-
duce stories that evoke motives without the need to present
pictures beforehand (PSEs are then a misnomer). In other
words, ambiguous pictures may function as triggers of
imaginative stories (since people typically do not simply
report their fantasies), but do not necessarily have to arouse
specific motives.
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Research on card pull indicated that the relative impor-
tance of picture imagery in comparison with story content is
less important as previously expected (Jenkins et al., 2020;
Siefert et al., 2016; Stein et al., 2014). Although research on
card pull revealed important insights into the differences
between cards in the amount of motive content that is typi-
cally produced by test takers, it did not directly tackle the
question of whether pictures arouse motive and elicit sto-
ries or only elicit stories. This may also be due to some of
the previous literature attributing both functionalities to pic-
ture cues (arousing motives and eliciting stories) as if they
were the same (Schultheiss & Pang, 2007; Weiner &
Greene, 2017).

To shed light on this specific issue, a first piece of exper-
imental evidence comes from research on a semiprojective
test (Krumm et al., 2016). Unlike projective tests, semipro-
jective tests do not ask test takers to write stories. Instead,
test takers go through several (motive-related) statements
(e.g., “one might meet someone here” as a statement
addressing affiliation), which are presented below each pic-
ture, and they check boxes for statements that, in their opin-
ion, apply to the picture at hand. Krumm et al. manipulated
the presentation of the stimuli (i.e., the pictures) by present-
ing items either with or without pictures. Scores are obtained
by counting the number of checked statements that refer
to a particular motive. Although semiprojective tests share
the same rationale as projective tests in that pictures are
designed to arouse motives, Krumm et al. revealed that—
for the specific test they investigated—3 out of 6 motive
scores did not differ regardless of the test was presented
whether with or without pictures. These authors concluded
that pictures may not be essential components of semipro-
jective test; in other words, pictures may not causally arouse
motive-related responses. Considering this evidence as well
as the above theorizing, we preregistered and tested the fol-
lowing hypothesis:

There will be no significant differences in motive scores
resulting from a PSE administered with versus without
pictures.

Present Study

To examine the role of pictures in PSEs, the present study
adopted an experimental test validation approach (Bornstein,
2011; Borsboom et al., 2004; Erdfelder & Musch, 2006;
Krumm et al., 2017). That is, we manipulated a crucial ele-
ment of a test and examined whether it made a difference
for test results. In a way, this is similar to the experimental
approaches by Atkinson and McClelland (1948). That is,
we manipulated the presumably motive-arousing feature of
the test: We either presented ambiguous pictures or repeat-
edly presented a neutral condition (identical to the white
card in the TAT). We randomly assigned participants to one

of the two experimental conditions. If groups differ with
regard to the outcome variable in question (in our case:
motive scores), a causal effect of the independent variable
(in our case: pictures) is evident. Although this is a standard
scientific procedure, psychometric test scores are rarely
validated by means of experiments (Bornstein, 2011). That
is why this experimental validation approach has been
strongly recommended (e.g., Borsboom et al., 2004; Krumm
etal., 2017). By applying this approach to a classic PSE, we
seek to contribute to further clarify the role of pictures for
PSEs.

Method
Sample

An a priori power-analysis (G*Power; Faul et al., 2007)
revealed that N = 278 participants would be required to
detect small differences between both groups with suffi-
cient statistical power (1 — 3 = .80; assumed effect size of
d = .30). We chose a small effect size of d = .30 to be con-
servative about the required sample size. In an online study,
we tested our hypothesis in a sample of 281 participants
(64.8% female, M, = 29.31 years, SD,,. = 10.23). Among
these, 62.7% of the sample were students and 32.5% were
working people. Furthermore, we found a wide variety of
educational levels: That is, the majority of the sample held
a university entry qualification (A-level, 52.3%), 24,6%
held a university bachelor or master’s degree and 12.1%
held a 10th-grade degree.

Participants were recruited via two different channels:
One part of the participants was made aware of the study via
online postings (e.g., student and local Facebook-groups
[e.g., “sharing is caring”] and university e-mail newsletters;
105 test takers in the condition with pictures and 83 in the
condition without pictures) and the other part (33% of the
sample; 47 test takers in the with picture condition and 46 in
the without picture condition) was surveyed by an online
panel that consisted of more than 600,000 test takers who
had declared their interest in online surveys (available
through https://www.testingtime.com). The panel client
base consists of both companies and universities.? University
students majoring in psychology received course credit for
participation; panel participants received 7 €. Furthermore,
all participants received feedback on their Big Five person-
ality dimensions.?

Study Design and Materials

All data were collected online and followed the recommen-
dations for PSE online administration by Gruber and
Kreuzpointner (2015). Participants were randomly assigned
to either one of two versions of the PSE. In the condition
with pictures, participants saw pictures taken from the
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original TAT picture set (Cards 1, 2, 4, 10, and 13MF*)
for 20 seconds each and were after each picture prompted
to write a story, which should answer the following
questions:

1. What is happening? / Who are the persons? 2. What led up to
this situation? / What happened in the past? 3. What is being
thought and felt? / What do the persons want? 4. What will
happen? / What will be done? (see Murray, 1943; Weiner &
Greene, 2017).

In the condition without pictures, participants were asked
five times to write a story and received that same four
prompts, but never saw a picture (see the appendix for
instructions in both conditions). In both conditions, partici-
pants had 5 minutes to write down their story (see Weiner &
Greene, 2017). We followed the recommendations by
Schultheiss and Pang (2007) who recommended using at
least four but less than eight picture cues (to avoid fatigue;
for a study with a similar number of pictures see, e.g.,
Schultheiss & Brunstein, 2001). To make the selection of
the pictures as representative as possible, we selected five
out of the 10 most frequently used TAT pictures (Keiser &
Prather, 1990).

We hired two independent, trained coders who were not
aware of the purpose of this study and did not know the
experimental conditions under which the stories were writ-
ten. These coders rated all stories for their motive-related
content using an established coding manual (Winter, 1994).
They provided scores for three broad motive domains
(achievement, power, and affiliation) and 15 subscores for
narrow aspects of the motive domains (for the list of sub-
scores see Table 1). Interrater reliability of their codings
was assessed with intraclass correlation coefficients (ICCs)
using two-way mixed effect ICC models. According to rec-
ommendations of Shrout and Fleiss (1979), we found excel-
lent agreement, both in the condition with pictures (ICC [3,
k] = .89) and in the condition without pictures (ICC [3, k]
=.90). We used the average score of both coders for further
analyses (see Schultheiss & Pang, 2007). To control for
word counts, we used residual z-scores in all subsequent
analyses. That is, we used residual z-scores by applying a
regression analysis to residualize motive scores for word
count (see Schultheiss & Pang, 2007). Internal consistency
was generally low (ranging from o = —.07 to .38). These
estimates are in line with previous findings (see Schultheiss
et al., 2008) and, importantly, did not significantly differ
between both conditions (all p values > .05, for further
information regarding the test for differences between
alphas, see Feldt et al., 1987).

After completing the PSE (either with or without pic-
tures), participants worked on the short version of the Big
Five Inventory (Rammstedt & John, 2005). Hence, indi-
viduals answered 21 items on a 5-point Likert-type scale

(ranging from 1 = disagree strongly to 5 = agree strongly).
Internal consistency of this measure’s ratings was accept-
able (o = .63) to good (o = .84).

Furthermore, we tested whether test-taking motivation
differed between the conditions with versus without pic-
tures. Therefore, test takers completed five items of the Test
Attitude Survey (Arvey et al., 1990) and responded on a
S-point Likert-type scale from disagree strongly (1) to
agree strongly (5). The reliability of this measure’s ratings
was good (o = .80).

Results

Preliminary Analyses

Before testing our main Hypothesis, we checked whether
the random assignment had worked. That is, we tested
whether the experimental conditions differed on demo-
graphics or personality. Both groups (with vs. without
picture) did not differ in terms of gender, ¥%(2) = 5.957,
p = .05, ¢ = .146; age, #(279) = 0.379, p = .71; occupa-
tion, x2(5) = 1.124, p = .95, ¢ = .063; level of education,
x2(9) = 7.418, p = .59, ¢ = .162; or Big Five personality
trait ratings, F(5, 275) = 0.232, p = .95, Wilk’s A = 0.996,
partial 2 = .004.

Hypothesis Tests

Average story length per picture was 102.29 and 117.47
words, respectively, in the conditions with and without pic-
tures. Interestingly, participants wrote significantly longer
stories in the condition without pictures, #(279) = 3.458,
p = .001, Cohen’s d = .414. Note, however, that the herein
used scores were corrected for word count (as recom-
mended by Schultheiss & Pang, 2007). Means and standard
deviations of the scores obtained for the two experimental
groups are given in Tables 1 and 2. The largest motive score
was observed for affiliation when assessed in the condition
with pictures. Interestingly, the second largest score was
also obtained for the affiliation motive, but in the condition
without pictures. In both conditions, mean motive scores
differed substantially across motive domains, with achieve-
ment motive scores being lowest in both conditions.

To test our Hypothesis, we examined differences in
motive scores between both versions of the PSE (with and
without pictures). Thus, we conducted a one-way multivari-
ate analysis of variance with the experimental condition
(PSE with vs. without pictures) as independent variable and
the three motive scores as dependent variables.’ The omni-
bus multivariate analysis of variance test revealed a signifi-
cant main effect, F(3,277) = 23.626, p < .001, Wilk’s A =
0.796, partial 1> = .204, indicating that the availability of
pictures had a significant impact on motive scores. Further
analyses revealed that the experimental manipulation had
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Table 2. Means and Standard Deviations in the Two Experimental Conditions.
Condition: with pictures Condition: without pictures
Motive domains M SD M sD
Affiliation 15.07 6.11 9.92 6.94
Achievement 2.0l 2.18 2.24 2.99
Power 6.06 3.8l 3.44 3.20
Note. Scores per 1,000 words. Mean word count per participant: with pictures = 511 (SD = 160.61), without pictures = 587 (SD = 207.17).
Nyt picture = |52‘ Nyithout picture =129.
medium to large effects on affiliation (Cohen’s d = 0.64 Table 3. Correlations of TAT Motive Scores with Broad
95% confidence interval [CI: 0.40, 0.88]) and on power Personality Domains.
motive scores (Cohen’s d = 0.67, 95% CI [0.43, 0.91]), Motive domains (e} C E A N
which were both higher in the condition with pictures than With o1
in the condition without pictures, F(1, 279) = 28.794, p < 'ch pictures
S B Affiliation -.14 .00 12 .09 -.04

.001, partial n* = .094, and F(1, 279) = 31.119, p < .001, .

. ) . . Achievement .05 -.04 .04 .02 -.02
partial n* = .100, respectively. However, the achievement

. S . Power -.05 =12 .09 -.04 .03
motive score was not affected by the availability of pictures, With :

= = ial > = .004. In fact, the onout pietures

F(1,279) = 1.160, p = .28, partial n* = .004. , Affiliation -13 -0l 04 24% 03
m9t1ve score in the. condition .Wlthou.t plcj‘tures was even Achievement -09 00 0l 03 -3
slightly higher than in the condition with pictures (Cohen?s Power -06 03 -16 -.09 1
d = —0.13, 95% CI[-0.36, 0.11]). In sum, our hypothesis
was not supported for two out of three global motive scores.  Note: Ny piceure = 152, Mot piceure = 129- Mean word count per

We also inspected mean differences across the two exper-
imental conditions on the level of subscores (see Table 1).
We found effect sizes with Cls including zero or even point-
ing in the opposite direction (i.e., higher motive scores in
the condition without pictures) for more than half of the
subscores (8 out of 15). That is, for about 53% of the sub-
scores it did not make a difference whether the pictures—
the core feature of a PSE—were presented or not. Please
note that certain subscores had a low frequency in both
conditions. Thus, large sample sizes are required to detect
substantial differences for these subscores.

In a next step, we conducted analyses to investigate
whether omitting pictures in the PSE changed its correlation
with other variables, that is, with broad personality (Big Five)
domains. In most prior research, PSEs typically do not show
a lot of overlap with traditional self-reports of personality
(Kollner & Schultheiss, 2014). So, we verified whether this
was still the case when the PSE was administered without
pictures. In other words, we checked whether omitting pic-
tures might have shifted the PSE to a measure of explicit
motives. In line with previous findings, we found mostly
small correlations between PSE scores and personality rat-
ings. Table 3 shows that omitting pictures had almost no
effect on correlations with Big Five dimensions. This is also
attested by an average difference between correlations of
| Ar | = .08. However, agreeableness showed a higher corre-
lation with affiliation in the condition without pictures than in
the condition with pictures (rs = .24 and .09, respectively),
but this difference in correlations was not significant. Finally,

participant: with pictures = 511 (SD = 160.61), without pictures = 587
(SD = 207.17). TAT = Thematic Apperception Test; O = Openness;

C = Conscientiousness; E = Extraversion; A = Agreeableness;

N = Neuroticism.

*p < .05. ¥p < .01.

All data and code are available on the Open Science Framework (https://
osf.io/r57ke/)

we tested whether omitting pictures from a PSE led to a
reduction in test-taking motivation. However, results revealed
no differences between both groups, #279) = 0.543, p = .59,
Cohen’s d = .065, 95% CI[-0.17, 0.30].

Discussion

Theory and research on the assessment of human motives
through PSEs make two different assumptions about the
role of picture cues. That is, pictures may either be consid-
ered to arouse motives and elicit stories or to only elicit
stories. By employing an experimental test validation
approach (e.g., Bornstein, 2011), the current study made
several contributions to disentangle these issues.

First, we found inconsistent effects for the Big-Three
motive domains. For the affiliation and the power motive,
mean scores of the condition with pictures significantly
exceeded those of the condition without pictures. We thus
conclude that the chosen pictures did not only elicit stories
but also aroused the affiliation and power motives. However,
results for the achievement motive lead to the opposite
conclusion. Mean achievement motive scores did not differ
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significantly across conditions, suggesting that the herein
chosen pictures did not function as arousing elements of
this motive. In other words, the pictures chosen in the cur-
rent study, which are frequently used in other TAT studies,
elicited stories that contained content unrelated to the
achievement motive domain (Schultheiss & Brunstein,
2001; Tuerlinckx et al., 2002). Importantly, for all Big-
Three motive domains, we found motive scores above zero
in the condition without pictures. This means that ambigu-
ous pictures may function as triggers or amplifiers of imagi-
native stories; however, they do not seem mandatory to
arouse a specific motive. It seems that it may suffice to pro-
duce stories that evoke motives (albeit to a lesser degree)
without the need to present pictures beforehand. This is in
contrast to the notion that PSEs are stimulus tests (Bornstein,
2011) but in line with previous research on picture imagery
that found that the relative importance of picture imagery in
comparison with story content is less important as previ-
ously expected (Siefert et al., 2016; Stein et al., 2014).

The inconsistency of the results across motive domains
is, in fact, in line with similar research on a semiprojective
test, which also yielded significant effects of omitting pic-
ture for the power and affiliation motives (but only their
fear component), but not for the achievement motive
(Krumm et al., 2016). In light of the currently available
evidence, the question about the role of pictures in PSEs—
arouse motive and elicit stories versus only elicit stories—
might thus be answered with: It depends on the motive
domain and the chosen pictures.

Second, we highlight the importance of disentangling
the effects of pictures in PSEs. As noted above, several
authors seem to use the phrases “elicit stories” and “arouse
motives” interchangeably (Schultheiss & Pang, 2007,
Weiner & Greene, 2017). We agree that pictures in PSEs
might indeed have both effects on test takers, which is also
supported by our data. Nevertheless, we posit that it is
important to distinguish these two effects, not only to pro-
vide more detailed knowledge about existing PSEs, but
importantly also to refine the development of new PSEs. If
test developers simply want their pictures to elicit imagina-
tive stories, it may not be much of a concern that “less
attention has been paid to the specification and selection
of picture cues” (Schultheiss & Brunstein, 2001, p. 72).
On the other hand, if pictures are implemented in a PSE
to not only elicit stories but to specifically arouse motives,
the motivational signature of each single picture needs to
be taken into account very carefully (Pang & Schultheiss,
2005).

A precise specification of the intended effect of pictures
is also important for the psychometric evaluation of PSEs.
A dynamic Thurstonian item response approach, as adopted
by Lang (2014) to assess the reliability of PSEs, essentially
assumes that pictures elicit stories but that the motive
arousal and satisfaction is in constant flow. Such reliability

estimates are thus incompatible with PSEs in which each
picture is designed as a discrete cue to arouse a motive. We
therefore suggest that test authors specify the intended
effect of pictures and present empirical evidence that is
aligned to the specified effect. A potential starting point
may be derived from the stimulus sampling from suggested
by S. R. Jenkins (2017). She argued that pictures may be
systematically sampled to depict (a) plausible role relation-
ships of the people, (b) the dominant activity, and (c¢) affec-
tive tone. Depending on the assessment purpose, test
administrators may consider these dimensions more or less
relevant and sample pictures accordingly.

Third, our results show that the mean motive content
and, even more importantly for assessment purposes, inter-
individual variability in motive content can be substantial—
even when no pictures are presented. However, this result
differed drastically across motives. Although a mean affili-
ation score around 10 was observed in stories told after see-
ing a blank screen (no picture condition), the mean score
was only about 2 for the achievement motive. This pattern
may be specific to our sample, the chosen cards, and the
study setting; it is difficult to explain why such a pattern
emerged. However, marked differences between motive
scores in a PSE without pictures bear an important conclu-
sion for research on card pull (e.g., Siefert et al., 2016). This
line of research has so far, to our knowledge, compared
motive scores across pictures and, on this basis, has drawn
inference about the “pull” of pictures for specific themes
and personality dimensions (e.g., Cramer, 2017). Ignoring
that what one may call the “baseline level” of motive imag-
ery can vary across motives might lead to false conclusions.
Thus, we suggest that future research on the pull of indi-
vidual cards includes information on the baseline level of
motive expression, that is, the level of motives expressed
without pictures.

Interestingly, the overall finding that high scores in the
condition without pictures were associated with even higher
scores in the condition with pictures is consistent with the
stochastic drop-out apperception theory (Tuerlinckx et al.,
2002). This theory assumes that responses to PSEs can be
described in two stages. First, a picture may appeal to a
motive or not. If it does, the response will contain motive-
related content reflecting the motive disposition of a test
taker. If it does not, stories will contain mostly irrelevant
material. Transferring this reasoning to our results, it may
have been rather easy in our sample to appeal to the affilia-
tion motive given the high score in the condition without
pictures. Consequently, presenting pictures resulted in even
higher scores. As another explanation, it may have been
rather difficult to appeal to the achievement motive in our
sample. Assuming that most pictures did not appeal suffi-
ciently to the achievement motive, it makes sense that
achievement motive scores were not different in both
conditions.
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Fourth, it may be tentatively concluded that individual
differences in the Big-Three motives can be gauged regard-
less of the presence or absence of pictures. Two results
speak to this conclusion: the identical standard deviations
and only very small differences in correlations with Big
Five domains. Standard deviations were almost identical
across conditions. Thus, omitting pictures did not result in
ceiling or bottom effect or narrow interindividual differ-
ences in any other way. Relatedly, correlations of motive
scores with Big Five domains were small, which is in line
with previous research (e.g., Pang & Schultheiss, 2005)
and, more importantly, were similar across both experimen-
tal conditions. This may be viewed as further evidence that
interindividual differences in motive scores derived from
imaginative stories only, i.e., without being specifically
aroused through pictures, may reflect valid interpretations
(see also McClelland, 1987; Winter, 1994). However, our
findings are in contrast to Jenkins et al. (2020) who used
generalizability theory and uncovered that a significant pro-
portion of variance was due to person-card interactions.
Hence, future research should examine the effects of pre-
senting versus omitting picture cues on the construct-related
validity of PSEs in more detail. Moreover, we encourage
future research to examine the effects of presenting versus
omitting picture cures on PSEs’ criterion-related validity.

From a more practical perspective, investigating the
effects of pictures on PSE responses is of importance to test
developers. Viewing ambiguous pictures as mere vehicles
to get imaginative stories out of test takers means that much
less effort needs to be invested into picture design and
selection. On the contrary, when test developers are keen
on eliciting stories and arousing motives, fine-grained
knowledge about picture cues and their combination with
other pictures is needed. As mentioned above, either one
of the two viewpoints also calls for different psychomet-
ric approaches. Given that more research is needed, we
refrain from presenting concrete practical recommenda-
tions other than that test developers be specific about their
intended role of pictures. One way of testing the impact of
a picture cue provides the experimental test validation
approach presented here (see Borsboom et al., 2004;
Erdfelder & Musch, 2006; Krumm et al., 2017; for further
examples, see Krumm et al., 2016; Schépers et al., 2020).

In terms of limitations, we first acknowledge that our
results are based on a selection of five pictures. Our main
criteria for picture selection were (a) to take pictures from
the TAT as a classic PSE and (b) to randomly chose five
from the ten most frequently used pictures as reported, for
example, by Keiser and Prather (1990). In doing so, we
sought to come up with a picture set that was representative
of the pictures used in research and practice, while at the
same time avoiding a biased selection process which could
potentially lead to a picture set favoring our hypothesis.
However, we acknowledge that the randomly created

picture set may not meet all criteria for optimal picture
selection as delineated by several authors (Schultheiss &
Pang, 2007; Smith et al., 1992). According to these authors,
researchers must carefully consider the pictures’ content,
their ability to pull motives, and their ambiguity as well as
the number of pictures.® Concerning the number of pictures,
we followed Schultheiss and Pang’s recommendation to
include a minimum of four pictures. Regarding the content
of pictures, we acknowledge that the depicted actors may be
viewed as being from another time and thus out of date,
which may affect participants’ stories (as cautioned by
Smith et al., 1992). However, this should not have affected
only the achievement-related story content in the current
study. Card pull does indeed differ across TAT cards (Siefert
et al., 2016). Interestingly, a review by Stein et al. (2016),
which included the herein used Cards 1, 2, 4, and 13MF,
suggests that these cards can be expected to pull the Big-
Three motive domains. For instance, achievement is among
the most frequently occurring topics in responses to Cards 1
and 2, whereas power-related content seems to be frequently
occurring in responses to Cards 4 and 13MF. Moreover,
Stein et al.’s review reveals that those cards elicit a variety
of different topics, thus meeting the requirement for pic-
tures to be sufficiently ambiguous (Schultheiss & Pang,
2007). Nevertheless, we acknowledge that the current find-
ings are based on a particular selection of pictures and need
replication with different TAT cards as well as with other
PSEs, which come with ample further pictorial material that
was not subject to this study (e.g., Runge & Lang, 2019).

Second, the substantial differences in motive content,
which we observed in the condition without pictures, may
represent a specificity of our sample. Notwithstanding the
absence of differences in motive arousal among our sub-
samples (as defined by different recruiting strategies) and
other studies confirming similar card pulls across cultures
(Pang & Schultheiss, 2005), further studies are needed to
examine the generalizability of this finding. In particular,
considering that external events (e.g., the COVID-19 pan-
demic) might also have an impact on test takers’ motive
arousal, future research is required to examine the general-
izability of our results (see also Veroff et al., 1984).

Third, we chose an online test environment. As outlined
by Aronow et al. (2001), test environment may affect
PSE responses. A number of researchers suggested that a
test-administration by a human experimenter could lead
to different implicit motive-scores than a computer-based
test-situation (see Gruber & Kreuzpointner, 2015). One
might assume that characteristics (e.g., status of the person)
or nonverbal behavior of the test administrator have an
impact on the stories developed in the test situation (e.g.,
Klinger, 1967). Thus, we recommend additional research
in a proctored setting. Note, however, that Gruber and
Kreuzpointner (2015) as well as Bernecker and Job (2011)
confirmed the feasibility and robustness of PSE online
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administration. In fact, Bernecker and Job (2011, p. 262)
concluded as follows:

Stories written online turned out to be denser in motive imagery
then stories written in the lab, particularly in affiliation and
achievement imagery. One reason could be that the setting
which most participants indicated to be a “private place”
allowed them to fantasize more freely.

Conclusion

This study draws a specific distinction between pictures in
PSEs as either eliciting stories or arousing motives. On the
basis of an experimental test validation approach, we con-
clude that the chosen pictures aroused affiliation and power
motives, but not the achievement motive. We therefore sug-
gest that test authors specify the intended effect of pictures
and present empirical evidence that is aligned to the speci-
fied effect. Moreover, we encourage more research on the
impact of pictures on the construct-related validity of PSEs.

Appendix

General Participant Instructions (Condition With
Pictures)

You will now see several pictures. Your task is to tell a story
to each one of these pictures. Try to imagine what might be
happening on each picture. Please tell us, what the situation
is like, how things led to this situation, what the acting per-
sons think and feel and what they might do next. In other
words: Write a proper story with a plot and with characters.
You will be given 5 minutes for each story and you will be
told when it is time to end your story and prepare for the next
picture and the next story. Write five different stories. There
is no correct or incorrect story or type of story, so feel free to
write any story that comes to your mind when looking at the
picture. Before you can write a story, each picture will be
shown to you for 20 seconds. After that, the picture disap-
pears and you can start writing the story. To ensure that you
have devoted enough time to each story, you will only be
allowed to finish a story and move on to the next picture, by
clicking on “next,” after 4 minutes. Please insert the digit
five in the box below, so we know you have read and under-
stood the instructions. After that, please click on “next.”

General Participant Instructions (Condition
Without Pictures)

Your task is to tell a story. Try to imagine what might be
happening. Please tell us, what the situation is like, how
things led to this situation, what the acting persons think
and feel and what they might do next. In other words: Write
a proper story with a plot and with characters. You will be
given 5 minutes for each story and you will be told when it

is time to end your story and prepare for the next story.
Write five different stories. There is no correct or incorrect
story or type of story, so feel free to write any story that
comes to your mind. Before you can write a story, we will
ask you to think about the story you want to write for 20
seconds. After that, you can start writing the story. To ensure
that you have devoted enough time to each story, you will
only be allowed to finish a story and move on, by clicking
on “next,” after 4 minutes. Please insert the digit five in the
box below, so we know you have read and understood the
instructions. After that, please click on “next.”

Stimulus Material and Specific Instruction
(Condition With Pictures)

A picture and a timer (counting from 20 seconds to 0) are
presented along with the instruction: “Watch the picture for
20 seconds”

Stimulus Material and Specific Instruction
(Condition Without Pictures)

A timer (counting from 20 seconds to 0) is presented along
with the instruction: “Think about the story you want to
write for 20 seconds”

Subsequent Prompts (Identical in Both
Conditions)

“Write a story.

Authors’ Note

In this article, we report how we determined our sample size, all
data exclusions, all manipulations, and all measures in the study.
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Notes

1. Hypothesis and research design are preregistered at https://
osf.io/r57ke/

2. Due to the different recruitment strategies, we collected data
that mainly came from students (online postings) and data
that is dominated by working people (online panel). Thus,
both groups (online postings vs. online panel) differed in gen-
der, ¥*(2) = 11.33, p < .05, ¢ = .201, age, 1(279) = 5.378,
p < .01; occupation, y*(5) = 72.718, p < .01, ¢ = .509;
and level of education, y%(9) = 51.976, p < .01, ¢ = .43.
Importantly, we did not find any differences in Big Five
personality, (5, 275) = 1.793, p = .11, Wilk’s A = 0.968,
partial n? = .032, or motive imagery; with picture: F(3, 148)
=2.112, p = .10, Wilk’s A = 0.959, partial n> = .041; with-
out picture: F(3, 125) = 0.478, p = .70, Wilk’s A = 0.989,
partial n? = .011, between both groups.

3. We followed recommendations by Meade and Craig (2012) and
added two bogus items and a self-declaration of data exclusion
to detect careless responding. Of the initial sample of 295 par-
ticipants, 14 were excluded because they failed the bogus items
or self-declared to be better excluded from further analyses.

4.  “The original TAT cards are numbered from 1 to 20, and nine
of the cards are additionally designated by letters intended to
indicate their appropriateness for boys (B) and girls (G) ages 4
to 14 years, males (M) and females (F) ages 15 years or older,
or some combination of these characteristics (as in 3BM,
6GF, 12BG, and 13MF)” (Weiner & Greene, 2017, p. 391).

5. We are aware that assuming a nonsignificant result in a
hypothesis is usually followed up by Bayesian analyses
(e.g., Wagenmakers et al., 2018). In order to keep analyses
as straightforward as possible as well as comparable to pre-
vious research on card pull (e.g., Schultheiss & Brunstein,
2001), we decided to report results based on classical null
hypothesis significance testing. However, we found similar
results when conducting a Bayesian approach. Details about
the Bayesian analyses can be requested from the first author.

6. Note that Smith et al. (1992) also added the order of pictures
as a relevant desideratum. However, we refer to Schultheiss
and Pang’s more recent conclusion that the sequence of
pictures has only a marginal effect on motive expression.
Furthermore, Schultheiss and Pang suggested to use pictures
which are somewhat similar to the criterion to be predicted
(e.g., a picture showing a ship captain to predict participants’
persuasiveness). Since no criteria were included our study,
we do not discuss this aspect of picture selection here.
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