
PRIMAL WORLD BELIEFS AMONG INDIAN ENGINEERING UNDERGRADUATES 1

A Safe Harbour in a Cut-Throat World? General and
Engineering-Specific Primal World Beliefs Among

Indian Engineering Undergraduates
Ritabrata Chakraborty

Abstract—Primal world beliefs (primals)—basic beliefs about
whether the world is Safe, Enticing and Alive—predict well-
being but have rarely been studied in non-Western students or
alongside beliefs about a specific domain. A convenience sample of
108 Indian engineering undergraduates (aged 17–25) completed
the 18-item Primals Inventory (PI-18) and 18 new, positively
keyed engineering-specific items. Relative to published reference
values, students saw the world as markedly less Safe (d = −1.06),
with the largest deviations on items describing the world as
cut-throat and competitive (86.1% agreed) and as bad. Yet they
rated engineering as substantially safer than the world (dz =
0.72, 95% CI [0.51, 1.00]); this elevation persisted when only
positively keyed general items were compared (dz = 0.50) and
was specific to Safe, with negligible differences for Enticing and
Alive. General primals explained only 12%–22% of the variance
in engineering-specific beliefs. Measurement analyses showed that
reverse-keyed PI-18 items formed a method factor, and that the all-
positive engineering items were dominated by one general factor
and partly contaminated by acquiescence, except for the Safe
subscale. Students may treat engineering as a protected pathway
within a threatening world, consistent with compensatory-control
and effort-justification accounts that require longitudinal testing.
Domain-specific primal measures need balanced keying, and
PI-18 studies in India should model keying effects. Data and
code are available at https://github.com/Ritabrata-Chakraborty/
Primal-World-Beliefs-Engineering.

Index Terms—PI-18, Worldview, Career Security, Acquiescent
Responding, Reverse-Keyed Items, STEM Higher Education

I. INTRODUCTION

Every engineering student in India arrives at university
having passed through some version of the same filter: years of
examination preparation, ranked entrance tests and admission
processes in which a fraction of a mark can redirect a career [1],
[2]. Students who come through this process carry not only
technical preparation but also beliefs about what kind of world
they are living in—whether it rewards effort, whether others
are allies or competitors, and whether the path they have
chosen will keep them safe. Such beliefs are rarely measured
in engineering education research, which has concentrated on
skills, employability and mental health [3], [4].

Primal world beliefs, or primals, offer a framework for
measuring these beliefs. Primals are individuals’ most basic
beliefs about the overall character of the world, such as
whether it is Safe, Enticing or Alive [5]. They are relatively
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stable, correlate substantially with depression, life satisfaction
and flourishing [6], and are only weakly related to objective
circumstances such as wealth or neighbourhood safety [7]. They
therefore appear to be lenses through which people interpret
experience rather than summaries of it. A brief instrument,
the PI-18 [6], has made primals easy to assess, but almost
all published evidence comes from the United States, and a
recent Indian validation could not reproduce the instrument’s
three-factor structure [8].

Two questions follow that existing research cannot answer.
The first is descriptive and contextual: what do the primals of
young people in a highly competitive, non-Western educational
system look like? The second is theoretical: primals are defined
as beliefs about the world as a whole, but students also hold
beliefs about the particular world of their discipline. Whether a
student who sees the world as dangerous also sees engineering
as dangerous—or instead sees engineering as a refuge from
a dangerous world—is unknown. The answer matters for
theory, because primals are assumed to colour perception across
domains [5], and for practice, because educators can influence
beliefs about their programmes more readily than beliefs about
the world.

This study addresses both questions in a sample of Indian
engineering undergraduates who completed the PI-18 together
with 18 newly written items that apply the Safe, Enticing
and Alive primals to engineering education. Its contribution
is principally empirical and methodological rather than a
new theory. Empirically, it provides the first comparison of
general and domain-specific primals within the same individuals
and documents a selective “safety premium” for engineering:
students rated engineering as markedly safer than the world, but
no more enticing or purposeful. Methodologically, it shows how
keying direction shapes primal measurement in this population,
extending the Indian validation evidence [8] and identifying
design requirements for future domain-specific primal measures.
Throughout, findings that follow from the data are distinguished
from interpretations that remain to be tested.

II. LITERATURE REVIEW

A. Primal World Beliefs and Their Measurement

Clifton et al. [5] identified 26 primals through a multi-
method programme and organised them hierarchically. At the
top is Good, the belief that the world is a good rather than a
bad place. Beneath it are three secondary primals: Safe (the
world is safe rather than dangerous), Enticing (the world is
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interesting and beautiful rather than dull) and Alive (the world
is intentional and responsive rather than mechanistic). Tertiary
primals include Cooperative, Regenerative and Harmless, each
of which contributes to Safe. The PI-18 measures Safe with six
items, Enticing with seven and Alive with five; Good is scored
from 15 of the 18 items [6]. Seven items are reverse-keyed.

Three findings about primals frame the present study. First,
primals are consequential: in large samples, PI-18 Good
correlated −.49 with depression and .49 with life satisfac-
tion [6], and across 48 occupations more negative primals were
associated with lower life satisfaction and flourishing and with
no advantage in job success, even where threat vigilance might
be expected to help [9]. Second, primals are stable. Test–retest
correlations over weeks approach .80 [6], and primals barely
shifted during the onset of the COVID-19 pandemic [10]. Third,
primals are only loosely tied to circumstances. Across indicators
of privilege, the average correlation with positive primals was
|r| = .09 [7], and associations with ad hoc experiences have
generally been small [11]. In this respect, primals resemble
the “assumptive world” that Janoff-Bulman [12] argued people
use to make sense of events.

Evidence from outside the United States is scarce, a
common problem in psychology [13]. Bhatnagar and Singh [8]
administered the PI-18 to English-speaking (n = 266) and
Hindi-speaking (n = 272) Indian adults. The intended three-
factor model did not fit either sample. An exploratory solution
in the English sample produced a fourth factor that combined
the reverse-keyed “boring”, “dull” and “getting worse” items,
and the authors ultimately recommended a nine-item unidimen-
sional short form. Either the primal structure differs in India or
item keying interferes with measurement there—a distinction
the present study can examine.

B. Generality Versus Domain Specificity

Primals are, by definition, beliefs about the world in general.
Yet much of educational psychology rests on the premise that
beliefs relevant to learning are domain-specific. In situated
expectancy–value theory, students’ expectations of success and
the value they assign to a task are tied to particular domains
and contexts [14]. Interest develops through engagement with
specific content [15], and a sense of purpose for learning
can be cultivated within a specific course of study [16]. It is
therefore reasonable to ask whether domain analogues of the
primals exist—for example, whether a student can believe that
engineering is safe, enticing and purposeful—and how closely
such beliefs track their general counterparts.

Two broad possibilities can be distinguished. Under a
generalisation account, primals act as top-down lenses [5],
so domain beliefs should closely mirror general beliefs in both
level and rank order. Under a differentiation account, domain
beliefs are shaped by the particular institution, its incentives and
its promises, and can diverge from general beliefs. One specific
form of differentiation is compensatory. Compensatory control
theory holds that when people perceive the world as random or
threatening, they increase their investment in external systems
that promise order and structure [17], [18]. An engineering
degree is, among other things, a highly structured system that

promises a secure future. A complementary account comes from
effort justification: people value outcomes more after investing
heavily to obtain them [19]. The entrance-examination route to
engineering in India requires exactly this kind of investment [2].
Both accounts predict that engineering may be perceived as
safer than the world, but neither predicts a comparable elevation
for Enticing or Alive.

C. Indian Engineering Education as a Context for Safe Beliefs

India educates one of the world’s largest engineering student
populations, and the route into engineering is notably com-
petitive. Subramanian [2] describes how the national entrance
examination system has made engineering a central symbol
of merit and social mobility. Adolescents preparing for these
examinations report high academic stress and parental pressure;
in one recent Karnataka sample, 86% of students reported high
academic stress [1]. Once enrolled, students face an uncertain
labour market: employers have long reported gaps between
graduates’ skills and job requirements [3], and comparative
assessments indicate that Indian engineering students make
limited gains in critical thinking over the course of their
degrees [4].

This context bears most directly on Safe, and particularly
on its Cooperative facet. Social psychologists have long
distinguished belief in a dangerous world from belief in a
competitive jungle, in which life is a ruthless struggle for
scarce resources [20], [21]. The PI-18 item “Instead of being
cooperative, the world is a cut-throat and competitive place”
captures the latter. In an educational system organised around
ranking, agreement with this statement may reflect an accurate
description of students’ experience rather than a generalised
sense of threat, and the item may therefore behave differently
as an indicator of Safe.

D. Keying, Acquiescence and Cross-Cultural Measurement

Mixing positively and negatively worded items is intended
to reduce acquiescence, the tendency to agree regardless of
content. However, reverse-keyed items often form their own
method factor [22], [23], and these effects tend to be stronger
outside Western, educated samples. Acquiescence varies sys-
tematically across cultures [24], and reverse-worded items have
performed poorly in several Asian samples [25]. Dialectical
thinking—greater tolerance of apparent contradiction—offers
a further, non-pejorative reason why some respondents agree
with both a statement and its opposite [26]. For the present
study, keying has two implications. It may distort the factor
structure of the PI-18, as Bhatnagar and Singh’s [8] findings
suggest, and it may inflate any instrument composed only of
positively worded items. A domain-specific instrument with no
reverse-keyed items could thus show apparent positivity that
reflects response style rather than belief [27].

E. Research Questions

The study addressed four research questions. Because no
hypotheses were preregistered, the analyses are reported as
tests of research questions, and analyses beyond these questions
are labelled exploratory.
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RQ1 (measurement): Do the PI-18 and the engineering-
specific items show their intended three-dimensional structure
in this sample, and how are they affected by item keying and
acquiescence?

RQ2 (general primals): How do Indian engineering under-
graduates’ general primals compare with published reference
values, and which beliefs differ most?

RQ3 (domain versus general levels): Do students rate
engineering as more Safe, Enticing or Alive than the world in
general, and is any difference specific to one primal?

RQ4 (coupling): How strongly are engineering-specific
beliefs predicted by general primals, and does acquiescence
contribute beyond them?

III. METHOD

A. Design and Participants

The study used a cross-sectional online survey and is reported
following the STROBE guidelines for observational studies [28].
The survey targeted undergraduate engineering students in India
and was completed by a convenience sample between 13 and
15 October 2024. The analysis dataset comprises all 108 time-
stamped responses recorded by the survey form. No responses
had missing data, and no cases were excluded from the primary
analyses; data-quality screening was used only for sensitivity
analyses (see Data Quality). An earlier working tabulation
of the data contained a further seven rows that could not be
matched to time-stamped form submissions; these rows were
not analysed.

Of the 108 respondents, 97 (89.8%) were male and 11
(10.2%) were female. Ages ranged from 17 to 25 years (M
= 18.86, SD = 1.30, median = 19), and 90.7% were aged
17–20, indicating a sample concentrated in the early years of
undergraduate study. Respondents reported 20 different Indian
states and union territories, grouped here into the north (n = 50,
46.3%), west (n = 23, 21.3%), south (n = 22, 20.4%), east (n
= 11, 10.2%) and centre (n = 2, 1.9%); no respondent reported
a north-eastern state. Year of study, engineering discipline and
institution were not recorded.

B. Measures

General primals. The PI-18 [6] comprises 18 statements
about the world, answered on a six-point scale from strongly
disagree to strongly agree. Responses were scored 0–5 fol-
lowing the published key, with the seven reverse-keyed items
rescored (5 − x). Safe, Enticing and Alive scores are the
means of their 6, 7 and 5 items, respectively, and Good is the
mean of 15 items (all Safe and Enticing items plus two Alive
items). In the survey form, the items were grouped by intended
primal rather than presented in the validated fixed order, and
the optional attention-check item was not included.

Engineering-specific primal beliefs. Eighteen items were
written for this study to apply each secondary primal to
engineering education. These items are referred to here as
the Engineering Primal Beliefs items (EPB-18). Six Safe
items address the security of the engineering pathway (e.g.,
“I trust that my education is preparing me for a stable career
in engineering”), six Enticing items address the interest and

possibility of engineering (e.g., “The complexity of engineering
makes it fascinating to study and work in”) and six Alive
items address purpose and meaning (e.g., “The work I do in
engineering feels connected to something bigger than myself”).
All items are positively keyed and used the same six-point
response format. Full item wording is given in Supplementary
Table S1 in the Supplementary Material at the end of this paper.
Scores are item means on a 0–5 metric, so that 2.5 marks the
boundary between net disagreement and net agreement.

C. Procedure and Ethical Considerations

Participants completed the survey anonymously through an
online form that collected sex, age and state, followed by
the PI-18 and EPB-18 items. No names, e-mail addresses,
student identifiers or institutional affiliations were collected,
and no participant can be identified from the data. In the
shared dataset, state is recoded into broad regions and time
stamps are removed to further reduce re-identification risk. The
study was conducted independently by the author and was
not reviewed by an institutional ethics committee. The form
stated that participation was voluntary and anonymous, and
submitting it was taken as consent; respondents aged 17 (n
= 10) took part under the same procedure, and no parental
consent was sought.

D. Data Quality

Three indicators were computed. Long-string responding was
defined as the identical response to at least 18 consecutive items,
half the item set [29], [30]. Same-side responding counted how
many of eight antonym pairs within the PI-18 (e.g., “I tend to
see the world as pretty safe” and “On the whole, the world
is a dangerous place”) a respondent answered on the same
side of the scale. A content-balanced acquiescence index was
computed as the mean of two averages of raw, unreversed
responses for the Safe and Enticing scales: the average of the
positively keyed items and the average of the reverse-keyed
items. Each of these subscales has three reverse-keyed items,
so trait content approximately cancels while a general tendency
to agree does not. The index is expressed on the original −5
to +5 response metric, where 0 indicates no net agreement.
Alive was excluded from the index because it has only one
reverse-keyed item.

E. Analytic Strategy

For RQ1, internal consistency was estimated with Cronbach’s
α (with 4,000-sample bootstrap CIs) and McDonald’s ω [31].
The number of factors was assessed using Horn’s [36] parallel
analysis (1,000 random data sets, 95th percentile criterion),
followed by exploratory factor analysis (minimum residual,
oblimin rotation). Confirmatory factor analyses (CFA) used
maximum-likelihood estimation, which performs adequately
with six or more response categories [32]. For the PI-18, one-
factor and three-factor models were compared with a three-
factor model that added an orthogonal method factor on the
seven reverse-keyed items [22]. For the EPB-18, one-, two- and
three-factor models were compared. Fit was evaluated with χ2,
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CFI, TLI, RMSEA and SRMR [33], interpreted comparatively
given N = 108. Discriminant validity was examined with latent
correlations and the heterotrait–monotrait ratio (HTMT) [34],
and the strength of a general factor with Schmid–Leiman ωh

and explained common variance (ECV) [35].
For RQ2, scale means were compared with reference values

computed from the item means of Clifton and Yaden’s [6]
Study 2 (N = 5,171), using one-sample t tests and standardised
differences (d). Item-level tests were Holm-adjusted. Because
measurement invariance across the two samples could not be
tested, these comparisons are treated as descriptive benchmarks
rather than estimates of cultural differences [37].

For RQ3, paired t tests compared engineering-specific and
general scores for each primal, with dz and bootstrap CIs [38]
and Wilcoxon signed-rank tests as a robustness check. Because
the EPB-18 items are all positively keyed whereas the PI-18
subscales mix keying, each comparison was repeated using
only the positively keyed PI-18 items (the keying-matched
comparison). The specificity of any difference was tested by
comparing the Safe gap (engineering minus general) with the
Enticing and Alive gaps.

For RQ4, Pearson correlations with bootstrap CIs and
disattenuated correlations were computed between general and
engineering-specific scores. Hierarchical regressions predicted
each engineering-specific score from the three general primals
(Step 1) and then the acquiescence index (Step 2). Exploratory
analyses examined associations with age and sex, Holm-
adjusted across 16 tests. A sensitivity analysis repeated the key
estimates after excluding long-string responders. Analyses were
conducted in Python 3.13 using pandas, SciPy, statsmodels,
factor_analyzer 0.5.1 and semopy 2.3.11 [39]. Two-sided α =
.05 was used throughout.

IV. RESULTS

A. Data Quality

Six respondents (5.6%) gave identical answers to 18 con-
secutive items, in every case spanning the EPB-18 block: four
answered every engineering item positively and two negatively.
Same-side responding was common. Respondents answered a
mean of 2.69 of the eight antonym pairs on the same side (SD
= 1.74), and 25.9% placed “the world is pretty safe” and “the
world is dangerous” on the same side of the scale. The content-
balanced acquiescence index was positive on average (M =
0.26 response-scale units, 95% CI [0.09, 0.44], t(107) = 2.94, p
= .004, d = 0.28), with 63.0% of respondents above zero. The
index was essentially uncorrelated with all general primals (|r|
≤ .07), supporting its interpretation as a content-free response
style.

B. RQ1: Measurement Structure

PI-18. Reliability was good for Enticing (α = .82), Alive
(α = .85) and Good (α = .82) but modest for Safe (α = .68;
Table I). Parallel analysis retained four factors (eigenvalues
4.90, 2.67, 1.75, 1.58). A three-factor exploratory solution
recovered recognisable Enticing, Alive and Safe factors, but
two reverse-keyed Safe items did not load on Safe: “cut-throat
and competitive” had no loading above .23 on any factor,

and “things have a habit of getting worse” loaded .38 on the
Enticing factor and .10 on Safe (Supplementary Table S2).
In the three-factor CFA, these two items had the weakest
standardised loadings (.14 and .29), and model fit was poor
(Table II). Adding an orthogonal reverse-keying factor improved
fit substantially, ∆χ2(7) = 77.22, p < .001 (CFI = .877, RMSEA
= .082, SRMR = .077). The method factor was defined most
strongly by the reverse-keyed Enticing items (“boring” .71,
“dull” .62, “not worth the effort” .53). Composites of forward-
and reverse-keyed items within the same primal correlated only
moderately (Safe r = .32, 95% CI [.14, .48]; Enticing r = .47
[.31, .61]). The latent correlations among primals resembled the
published structure: Safe and Enticing correlated .50, Enticing
and Alive .36, and Safe and Alive only .16.

EPB-18. The engineering-specific items were highly inter-
nally consistent (subscale α = .87–.89; total α = .94) but
were dominated by a general factor. The first eigenvalue
(8.71) accounted for 48.4% of item variance and was 4.25
times the second (2.05); parallel analysis retained two factors,
and the Schmid–Leiman solution gave ωh = .74 and ECV =
.62. Mean inter-item correlations were .45 among engineering
items, compared with .21 among PI-18 items and .15 between
the two sets (Fig. 1). The two-factor exploratory solution
separated a Security factor (the six Safe items) from an
Engagement–Meaning factor that combined the Enticing and
Alive items. The three-factor CFA fitted better than the one-
and two-factor models (Table II), but its fit remained marginal,
and Enticing and Alive were not clearly distinct (latent r =
.79, HTMT = .86). By contrast, Engineering Safe was clearly
distinct from Engineering Enticing (latent r = .50, HTMT =
.59). Item-level loadings (Supplementary Table S1) located the
overlap: the effort-and-perseverance item loaded weakly on
Safe (.35), “full of potential and discovery” (intended Enticing)
loaded on Alive (.70), and two Alive items cross-loaded on
Enticing.

C. RQ2: General Primals Compared With Reference Values

Students’ general primals were below the reference values
on every scale (Table I). The difference was largest for Safe
(M = 2.04 vs. 2.88; difference = −0.84, 95% CI [−1.00,
−0.69], t(107) = −10.96, p < .001, d = −1.06) and Good
(d = −0.86), moderate for Enticing (d = −0.50) and small
for Alive (d = −0.24). Only 22.2% of students scored above
the midpoint on Safe, indicating that most leaned towards
seeing the world as more dangerous than safe. At the item
level (Fig. 2; Supplementary Table S2), the largest differences
were for “most things in the world are good” (d = −0.92), “cut-
throat and competitive” (d = −0.90) and “things have a habit
of getting worse” (d = −0.82). In absolute terms, 86.1% of
students agreed that the world is “a cut-throat and competitive
place”, 68.5% that it is dangerous and only 31.5% that it is
“pretty safe”. The two most explicitly teleological Alive items
(“everything happens for a reason”, “what happens . . . is meant
to happen”) did not differ from the reference values (d = 0.06
and −0.04).
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TABLE I
DESCRIPTIVE STATISTICS AND RELIABILITY OF GENERAL AND ENGINEERING-SPECIFIC PRIMAL BELIEF SCALES (N = 108)

Scale k M [95% CI] SD α [95% CI] ω % > midpoint Ref. M d vs. ref.

General Safe (PI-18) 6 2.04 [1.89, 2.19] 0.80 .68 [.56, .76] .67 22.2 2.88 −1.06
General Enticing (PI-18) 7 3.33 [3.14, 3.52] 1.00 .82 [.76, .86] .82 81.5 3.83 −0.50
General Alive (PI-18) 5 2.71 [2.48, 2.95] 1.24 .85 [.79, .89] .85 58.3 3.01 −0.24
General Good (PI-18) 15 2.71 [2.57, 2.85] 0.74 .82 [.76, .86] .81 62.0 3.35 −0.86
Engineering Safe (EPB-18) 6 2.87 [2.66, 3.08] 1.10 .87 [.81, .91] .87 64.8 — —
Engineering Enticing (EPB-18) 6 3.54 [3.34, 3.73] 1.02 .87 [.81, .92] .88 84.3 — —
Engineering Alive (EPB-18) 6 2.96 [2.74, 3.18] 1.13 .89 [.85, .92] .89 63.0 — —
Engineering total (EPB-18) 18 3.12 [2.94, 3.30] 0.95 .94 [.91, .95] .94 79.6 — —

Note. All scores range 0–5 (higher = more Safe, Enticing, Alive or Good); reverse-keyed PI-18 items were rescored. α = Cronbach’s alpha with 4,000-sample percentile bootstrap CI;
ω = McDonald’s omega total from a one-factor model. % > midpoint = percentage of respondents scoring above 2.5, i.e., net agreement with the positive pole. Ref. M = mean of the
item means reported for Study 2 (N = 5,171) in the online supplement of Clifton and Yaden [6]; d = (sample M − Ref. M) / sample SD. All four differences from the reference
values were significant, smallest t(107) = −2.45, p = .016. No reference values exist for the engineering-specific items.

TABLE II
FIT OF CONFIRMATORY MEASUREMENT MODELS FOR THE GENERAL (PI-18) AND ENGINEERING-SPECIFIC (EPB-18) ITEMS

Model χ2 (df ) CFI TLI RMSEA SRMR Latent correlations / comparison

PI-18 (general primals)
One factor 537.65 (135) .444 .370 .167 .145
Three correlated factors (Safe, Enticing, Alive) 291.34 (132) .780 .745 .106 .097 φ: S–E = .50, S–A = .16, E–A = .36
Three factors + orthogonal reverse-keying factor 214.12 (125) .877 .849 .082 .077 ∆χ2(7) = 77.22, p < .001 vs. three factors

EPB-18 (engineering-specific)
One factor 492.48 (135) .711 .673 .157 .102
Two factors (Security; Engagement–Meaning) 376.12 (134) .804 .777 .130 .092 φ = .67
Three correlated factors (Safe, Enticing, Alive) 316.37 (132) .851 .827 .114 .090 φ: S–E = .50, S–A = .74, E–A = .79;

∆χ2(2) = 59.76 vs. two factors, ∆χ2(3) =
176.11 vs. one factor, both p < .001

Note. Maximum-likelihood estimation (semopy 2.3.11), N = 108; all χ2 tests p < .001. φ = standardised latent correlation; S = Safe, E = Enticing, A = Alive. The reverse-keying
factor was specified on the seven reverse-keyed PI-18 items and constrained to be uncorrelated with the substantive factors. Conventional benchmarks (CFI/TLI ≥ .95, RMSEA ≤
.06, SRMR ≤ .08) [33] are stringent for N ≈ 100 and 18 indicators, so fit is interpreted comparatively.

Fig. 1. Item intercorrelations for the general (PI-18) and engineering-specific (EPB-18) items. Items are ordered by intended primal; reverse-keyed PI-18 items
were rescored. Thin outlines mark intended subscales; thick lines separate the instruments (N = 108).
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Fig. 2. General primal items in the present sample (circles, means with 95% CIs, N = 108) compared with published reference means (diamonds; Study 2 of
[6], N = 5,171). Items marked (R) are reverse-keyed and shown after rescoring, so higher values indicate the positive pole. d = standardised difference
(pooled SD); * Holm-adjusted p < .05. Dashed line: scale midpoint.

D. RQ3: Engineering-Specific Versus General Beliefs
Students rated engineering as considerably safer than the

world (Table III; Fig. 3A). Engineering Safe (M = 2.87)
exceeded general Safe (M = 2.04) by 0.83 points (95% CI
[0.61, 1.05]), t(107) = 7.53, p < .001, dz = 0.72 [0.51, 1.00],
and 79.6% of students scored higher on engineering Safe than
on general Safe. The difference was smaller but remained
substantial in the keying-matched comparison, which used only
the positively keyed general Safe items (difference = 0.67 [0.41,
0.92], dz = 0.50, p < .001). It therefore cannot be explained
by the reverse-keyed items alone.

The elevation was specific to Safe. Engineering Enticing ex-
ceeded general Enticing by only 0.21 (95% CI [−0.02, 0.43], p
= .07, dz = 0.18), and engineering Alive exceeded general Alive
by 0.25 ([−0.01, 0.51], p = .06, dz = 0.18). In keying-matched
comparisons, neither difference approached significance (dz =
0.11 and 0.14). The Safe gap was significantly larger than the
Enticing gap (difference = 0.63 [0.38, 0.88], t(107) = 4.94, p
< .001, dz = 0.48) and the Alive gap (0.59 [0.30, 0.88], t(107)
= 3.99, p < .001, dz = 0.38). Both comparisons remained
significant when keying-matched (dz = 0.36 and 0.28, p ≤
.005).

At the person level (Fig. 3B), 44 students (40.7%) scored

below the midpoint on general Safe but above it on engineering
Safe. Of the 71 students who leaned towards seeing the world
as dangerous, 44 (62.0%) nonetheless saw engineering as safe.
The reverse pattern—seeing the world as safe but engineering
as unsafe—was rare (n = 7, 6.5%).

E. RQ4: Coupling With General Primals and Acquiescence

General and engineering-specific beliefs were positively
but only modestly related (Table IV). Matched correlations
were r = .30 for Safe, .34 for Enticing and .35 for Alive
(disattenuated r ≈ .40 in each case). Coupling was not strictly
primal-specific: general Enticing correlated more strongly with
engineering Alive (r = .40) than with engineering Enticing (r
= .34). Together, the three general primals explained 14% of
the variance in engineering Safe, 12% in engineering Enticing,
22% in engineering Alive and 19% in the engineering total
(Table V). The only unique general predictor of engineering
Safe was general Safe (β = .25, p = .014).

Acquiescence affected the engineering subscales unequally
(Fig. 4; Table V). The acquiescence index correlated .27 (95%
CI [.09, .44]) with engineering Enticing and .19 [.01, .37] with
engineering Alive, and it added significantly to their prediction
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TABLE III
ENGINEERING-SPECIFIC VERSUS GENERAL PRIMAL BELIEFS: WITHIN-PERSON COMPARISONS (N = 108)

Primal General M (SD) Engineering M (SD) Difference [95% CI] t(107) p dz [95% CI] Keying-matched difference [95% CI] Keying-matched dz

Safe 2.04 (0.80) 2.87 (1.10) 0.83 [0.61, 1.05] 7.53 < .001 0.72 [0.51, 1.00] 0.67 [0.41, 0.92] 0.50
Enticing 3.33 (1.00) 3.54 (1.02) 0.21 [−0.02, 0.43] 1.84 .07 0.18 [−0.01, 0.38] 0.12 [−0.09, 0.33] 0.11
Alive 2.71 (1.24) 2.96 (1.13) 0.25 [−0.01, 0.51] 1.89 .06 0.18 [−0.01, 0.39] 0.20 [−0.08, 0.47] 0.14

Note. Paired-samples t tests; dz = mean difference / SD of differences, with 5,000-sample percentile bootstrap CI. Wilcoxon signed-rank tests gave the same pattern (Safe p < .001;
Enticing p = .033; Alive p = .029). Percentage of students scoring higher on the engineering scale: Safe 79.6, Enticing 59.3, Alive 59.3. Keying-matched comparisons use only the
positively keyed PI-18 items of each primal (Safe: 3 items; Enticing: 4; Alive: 4), because all EPB-18 items are positively keyed. The Safe gap exceeded the Enticing gap by 0.63
[0.38, 0.88], dz = 0.48, and the Alive gap by 0.59 [0.30, 0.88], dz = 0.38, both p < .001.

Fig. 3. Engineering-specific versus general beliefs. (A) Means with 95% CIs; hollow markers use only positively keyed PI-18 items (keying-matched
comparison); dz refers to full-scale paired comparisons. (B) Each point is one student (jittered); dashed lines mark the midpoint; the solid line is the least-squares
fit. Quadrant counts exclude 18 students exactly at the midpoint on either scale.

Fig. 4. Correlations (95% CIs, Fisher z) of the content-balanced acquiescence
index with general and engineering-specific scales (N = 108). Values in black
are significant at p < .05.

beyond general primals (∆R2 = .083, p = .001, and ∆R2 =
.040, p = .02, respectively). It was unrelated to engineering
Safe (r = .07; ∆R2 = .004, p = .51).

F. Exploratory and Sensitivity Analyses

Older students reported lower engineering Safe (Spearman ρ
= −.28, p = .004; ρ = −.31, p = .001 after excluding the single
25-year-old). Mean engineering Safe was 3.18–3.19 at ages
17–18, 2.76 at 19 and 2.40 at 20. The association was driven
by the career-security items (“stable career”, ρ = −.28; “solid
foundation”, ρ = −.26; “secure future”, ρ = −.24). It did not
survive Holm correction across the 16 exploratory demographic
tests (adjusted p = .059), and age was unrelated to any general
primal. Sex differences were small and non-significant after
correction; with only 11 female respondents, they are not
interpreted. Excluding the six long-string responders (n = 102)
left the substantive conclusions unchanged (Supplementary
Table S3). For example, the engineering-versus-general Safe
difference became dz = 0.78, and parallel analysis still retained
two EPB-18 factors.

V. DISCUSSION

Four findings stand out. Students saw the world as markedly
less safe than reference samples, chiefly because they saw
it as competitive and deteriorating; they nevertheless saw
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TABLE IV
PEARSON CORRELATIONS AMONG GENERAL AND ENGINEERING-SPECIFIC PRIMAL BELIEFS, ACQUIESCENCE AND AGE

Variable 1 2 3 4 5 6 7 8 9

1. General Safe —
2. General Enticing .40*** —
3. General Alive .07 .33*** —
4. General Good .70*** .90*** .48*** —
5. Engineering Safe .30** .26** .23* .35*** —
6. Engineering Enticing .19* .34*** .18 .35*** .52*** —
7. Engineering Alive .21* .40*** .35*** .44*** .69*** .76*** —
8. Engineering total .27** .38*** .29** .43*** .84*** .86*** .93*** —
9. Acquiescence index .02 −.07 .06 −.02 .07 .27** .19* .20* —
10. Age −.13 −.02 .08 −.04 −.22* −.09 −.12 −.16 .06

Note. N = 108. Correlations between overlapping composites (e.g., Good with Safe and Enticing; engineering total with its subscales) are inflated by shared items. Acquiescence
index = content-balanced mean of raw responses to forward- and reverse-keyed PI-18 Safe and Enticing items (see Method). Matched cross-domain correlations with 5,000-sample
bootstrap 95% CIs: Safe = .30 [.13, .47], Enticing = .34 [.14, .52], Alive = .35 [.16, .52]. *p < .05. **p < .01. ***p < .001.

TABLE V
HIERARCHICAL REGRESSIONS PREDICTING ENGINEERING-SPECIFIC BELIEFS FROM GENERAL PRIMALS (STEP 1) AND ACQUIESCENCE (STEP 2)

Outcome β Safe β Enticing β Alive Step 1 R2 [95% CI] β Acquiescence (Step 2) ∆R2 p (∆R2)

Engineering Safe .25* .10 .18 .14 [.06, .29] .06 .004 .51
Engineering Enticing .07 .28* .08 .12 [.04, .29] .29** .083 .001
Engineering Alive .08 .28* .25* .22 [.10, .39] .20* .040 .02
Engineering total .15 .25* .20* .19 [.09, .37] .21* .042 .02

Note. N = 108. β = standardised coefficients from Step 1 (general primals only). R2 CIs are 2,000-sample percentile bootstrap intervals. Step 1 models were all significant, smallest
F (3, 104) = 4.86, p = .003. *p < .05. **p < .01.

engineering as considerably safer, a premium confined to Safe;
domain beliefs were only modestly coupled to general primals;
and measurement of both kinds of belief was shaped by item
keying.

A. A Cut-Throat World

The low Safe scores are the most striking descriptive result.
Students’ Safe mean fell about one standard deviation below
the reference value, and the item-level pattern was informative:
the largest deviations concerned cooperation (“cut-throat and
competitive”), regeneration (“getting worse”) and goodness,
rather than physical danger or harmlessness. In the vocabulary
of Duckitt et al. [20], these students appear to perceive
a competitive jungle more than a dangerous world. This
interpretation fits the context: for students who have passed
through ranked entrance examinations, describing the world
as competitive may be closer to accurate reporting than to
pessimism [1], [2]. It also explains a psychometric finding. The
“cut-throat” item had almost no loading on Safe in this sample,
which suggests that, when competition is the norm, perceiving
competition does not imply perceiving danger. Whether this
reflects a culturally specific meaning of the item or a feature
of the educational context cannot be resolved with these data.

Two caveats limit the comparison. First, the reference sample
was a general adult online sample recruited through a US-based
website, and Clifton and Yaden [6] reported that age correlates
positively with Safe (r = .34 for PI-18 Safe in their Study 4).
Part of the gap may therefore be developmental rather than
cultural or contextual. Second, measurement invariance was
not tested, and the keying effects documented here suggest
that it may not hold. The comparison is best treated as a

benchmark: it shows that these students’ Safe scores are low
by the instrument’s own standards, not that Indian engineering
students are less trusting than Americans.

B. A Safe Harbour: Three Candidate Explanations

The central finding is that, within the same individuals, engi-
neering was rated as considerably safer than the world, whereas
it was rated as only marginally more enticing or purposeful.
The selectivity of this effect argues against several simple
explanations. A general halo around one’s own field would
elevate all three primals, and the Enticing and Alive differences
were negligible. Acquiescence would elevate positively keyed
scales, but the Safe difference persisted in the keying-matched
comparison, and engineering Safe was the one engineering
subscale that was unrelated to the acquiescence index. The
safety premium therefore appears to be a genuine feature of
how these students view their programmes and is the study’s
most robust finding.

Why engineering should feel safe in an unsafe world is a
separate question, and three explanations are compatible with
the data. They are offered as propositions for future testing,
not conclusions.

The first is compensatory control. When the world is
perceived as threatening or uncontrollable, people strengthen
their commitment to external systems that promise order [17],
[18]. A structured degree programme leading to a recognised
profession is such a system. On this account, students do not
merely tolerate a dangerous world while studying engineering;
they rely on engineering partly because the world seems
dangerous. The account receives some support from the person-
level pattern—most students who leaned towards seeing the
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world as dangerous nonetheless saw engineering as safe—but it
does not straightforwardly predict the positive correlation (r =
.30) between general and engineering Safe. A full compensatory
account would require that experimentally increasing perceived
threat raises engineering Safe, a prediction that can be tested.

The second is effort justification. Students who have invested
years of preparation, and whose families have often invested
heavily too, have strong reasons to view the outcome as
secure [19]. This account fits the specificity of the effect,
because security is the outcome most explicitly promised by
the effort, whereas fascination and purpose are not. It also
suggests that the premium should be largest at entry and should
erode as students encounter the realities of the programme and
the labour market.

The third is realistic relative appraisal. Engineering may
simply be safer than many alternatives available to these
students, and students may recognise this. However, evidence
of skills gaps and uncertain graduate employment [3], [4]
suggests that the security of an engineering degree is far from
guaranteed, so this account probably cannot explain the full
size of the premium.

The exploratory age pattern is relevant to choosing among
these explanations. Engineering Safe was highest among 17-
and 18-year-olds and lower among 20-year-olds, and the
decline was carried by the career-security items, while general
Safe showed no age trend. This is the pattern predicted by
effort justification followed by reality testing. However, the
association did not survive correction for multiple testing, age
is only a proxy for year of study, and the data are cross-
sectional, so the pattern should be regarded as a hypothesis for
longitudinal work. If it replicates, it would identify the middle
years of the degree as the period when students’ belief in the
security of their chosen path is most vulnerable.

C. Domain Beliefs Are Not Simply General Primals Applied

General primals explained between 12% and 22% of the
variance in engineering-specific beliefs, and even disattenuated
matched correlations were around .40. This is more consistent
with the differentiation account than with strong generalisation:
knowing how a student sees the world reveals only a modest
amount about how they see their discipline. This does not
contradict the view of primals as lenses [5], because a lens can
colour perception without determining it, but it does indicate
that domain beliefs carry substantial independent information.
This is encouraging for educators: beliefs about the world are
stable [10], whereas beliefs about a programme are shaped by
the programme.

The structure of the engineering-specific items is also
theoretically informative. In the general PI-18, Enticing and
Alive were only moderately related (latent r = .36), as in
the original validation. Within engineering, they were nearly
indistinguishable (r = .79), and the items that cross-loaded
were those linking fascination with purpose (“full of potential
and discovery”; “important for solving real-world problems”).
One interpretation is that, within a vocation, finding the
work interesting and finding it meaningful tend to merge,
consistent with research showing that purpose for learning

sustains engagement with demanding tasks [16]. An equally
plausible interpretation is that the new items did not separate
the two constructs sharply enough. Only a measure with clearer
item content can distinguish these possibilities. Security, by
contrast, was distinct—and it is the primal that showed the
domain premium.

D. Measurement Implications

Two methodological conclusions follow. First, in this sample
the reverse-keyed PI-18 items formed a method factor that
markedly improved model fit and was strongest for the
Enticing items “boring” and “dull”. This mirrors Bhatnagar
and Singh’s [8] finding of a factor combining the same reverse-
keyed items in Indian adults and suggests that their failure
to reproduce the three-factor structure was at least partly due
to keying effects rather than a different structure of beliefs.
One in four students placed “the world is pretty safe” and “the
world is dangerous” on the same side of the scale. This may
reflect acquiescence [24], lapses in attention, or a dialectical
acceptance that the world can be both [26]. The current data
cannot distinguish among these. Researchers using the PI-
18 in India should therefore model keying explicitly, report
keying-matched results alongside full-scale scores and include
the attention-check item recommended by the instrument’s
developers.

Second, positively keyed domain instruments can produce
misleading positivity. Here, acquiescence accounted for an
additional 4%–8% of the variance in engineering Enticing
and Alive scores, and the EPB-18 total was dominated by
a single general factor. A future engineering-specific primal
measure should include reverse-keyed items in every subscale,
separate career security from in-course coping (the effort-and-
perseverance item behaved more like self-efficacy than safety)
and write Enticing and Alive items that avoid blending interest
with purpose. The present items are a starting point, not a
validated scale.

E. Implications for Engineering Education

Three implications follow, framed with the caution ap-
propriate to cross-sectional data. First, many students enter
engineering with a competitive-jungle view of the world.
Collaborative learning structures and assessment designs that
reward cooperation may therefore do more than build teamwork
skills: they may offer direct counter-evidence to the belief that
the world is cut-throat. Second, students’ sense that engineering
is safe appears to be a resource, but potentially a fragile one if
it depends on promises that the labour market cannot always
keep. Career guidance that is honest about uncertainty while
building concrete employability may help students maintain
realistic rather than brittle confidence, particularly around the
middle of the degree. Third, students’ interest in engineering
was high (84.3% above the midpoint on engineering Enticing),
but their sense of purpose was lower (63.0%), and the two
were intertwined. Making explicit links between coursework
and the problems engineering solves may strengthen both.
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F. Limitations
The study has several important limitations. The sample

was a convenience sample of 108 students, overwhelmingly
male and young, and eligibility as an engineering student was
not independently verified. Institution, discipline and year of
study were not recorded, so the findings cannot be generalised
to Indian engineering students as a population, and possible
clustering within institutions could not be modelled. The sample
was adequate for the main within-person effects but small
for CFA. The EPB-18 items were newly written and not
pretested, and their structure was only partially supported. The
PI-18 was administered in grouped rather than validated order
without the attention check, which may have inflated within-
subscale correlations. Comparisons with the reference sample
confound culture, age, recruitment and administration, and they
assume measurement invariance that was not tested. No out-
come measures (e.g., well-being, engagement or performance)
were collected, so the consequences of the safety premium
remain unknown. Finally, the design was cross-sectional, and
all interpretive accounts, including the age pattern, require
longitudinal or experimental tests.

G. Future Research
Four studies follow directly: a longitudinal study from entry

to graduation, testing whether the safety premium declines
as effort justification predicts; an experiment manipulating
perceived threat or control, testing the compensatory account;
a revised, balanced-keyed domain measure validated across
institutions; and studies adding well-being, engagement and
persistence, testing whether domain Safe buffers a low general
Safe—whether a safe harbour protects students or merely
postpones disillusionment.

VI. CONCLUSION

Indian engineering undergraduates in this sample described
the world as considerably less safe than reference samples,
largely because they experienced it as competitive and dete-
riorating. Yet most rated engineering as safe. This domain
safety premium was large, robust to item keying, specific to
Safe and only modestly predicted by general primals. The
study contributes the first within-person comparison of general
and domain-specific primals, evidence from an under-studied
population and guidance for measuring primals where keying
effects are strong. Whether engineering is a lasting safe harbour
or a temporary one is the key question for future research.
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Ritabrata Chakraborty

This supplementary material accompanies the article above. It reports item-level results, a sensitivity analysis, deviations from
standard PI-18 administration, a codebook for the shared data file and instructions for reproducing the analyses.

S1. DEVIATIONS FROM STANDARD PI-18 ADMINISTRATION

Three features of data collection differed from the administration instructions for the PI-18 [6]. First, the 18 items were
grouped by intended primal on the form rather than presented in the validated fixed order. Second, the optional attention-check
item (“Please mark this statement ’slightly disagree”’) was not included. Third, the form grouped “In life, there’s way more
beauty than ugliness” with the Safe items, although the published key assigns it to Enticing. All analyses in the article use the
published scoring key, so the third deviation affects presentation order only. The first two may have inflated within-subscale
correlations and reduced the ability to screen inattentive responding; both are acknowledged as limitations in the article.

S2. DATA HANDLING

The survey form recorded 108 complete, time-stamped responses between 13 and 15 October 2024; all are analysed. Responses
had been stored on a −5 to +5 metric (−5 = strongly disagree, −3 = disagree, −1 = slightly disagree, 1 = slightly agree, 3
= agree, 5 = strongly agree) and were linearly transformed to the published 0–5 metric, (x + 5) / 2. Reverse-keyed PI-18
items were then rescored as 5 − x. No values were missing or out of range. An earlier working spreadsheet contained seven
additional rows without time stamps that could not be matched to form submissions; these were not analysed.

S3. CODEBOOK FOR PWB_ENGINEERING_DEIDENTIFIED.CSV

id — sequential respondent number (1–108), in order of submission.
sex — 1 = male, 0 = female, as coded in the original form export.
age — age in years (17–25).
region — region of the state or union territory reported by the respondent (North, West, South, East, Central). North: Uttar

Pradesh, Rajasthan, Delhi, Haryana, Punjab, Uttarakhand, Himachal Pradesh, Chandigarh. West: Maharashtra, Gujarat. South:
Karnataka, Telangana, Andhra Pradesh, Kerala, Tamil Nadu. East: West Bengal, Bihar, Odisha. Central: Chhattisgarh, Madhya
Pradesh.

P_. . . — the 18 PI-18 items in raw form (−5 to +5; not reverse-scored). Codes: P_safe, P_dangerous (R), P_cutthroat (R),
P_worse (R), P_good, P_harmless (Safe); P_beautyugly, P_worth (R), P_boring (R), P_abundant, P_fascinating, P_dull (R),
P_beautyaround (Enticing); P_helpme, P_meant, P_lackpurpose (R), P_needsme, P_reason (Alive). Good comprises the Safe
and Enticing items plus P_helpme and P_needsme.

ES1–ES6, EE1–EE6, EA1–EA6 — the 18 engineering-specific items (EPB-18) in raw form (−5 to +5); wording in Table S1.

S4. REPRODUCING THE ANALYSES

The data file and scripts are available at https://github.com/Ritabrata-Chakraborty/Primal-World-Beliefs-Engineering. Running
python analysis.py pwb_engineering_deidentified.csv output_folder (Python 3.13; pandas, NumPy,
SciPy, statsmodels, factor_analyzer 0.5.1, semopy 2.3.11) writes all statistics to results.json. Bootstrap procedures use a
fixed random seed (20241013), so the reported values are reproduced exactly. When results.json is written to the default
out/ folder beside the scripts, running tables.py and figures.py regenerates the tables and figures. Results obtained
from the shared file are identical to those obtained from the original export, apart from the number of states and the time
stamps, which were removed.

https://github.com/Ritabrata-Chakraborty/Primal-World-Beliefs-Engineering
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TABLE S1
ENGINEERING-SPECIFIC PRIMAL BELIEF ITEMS (EPB-18): WORDING, DESCRIPTIVE STATISTICS AND EXPLORATORY FACTOR LOADINGS

Code Item M SD % agree r(it) F1 Safe F2 Enticing F3 Alive

ES1 I feel confident that my engineering degree will provide a
secure future.

2.82 1.41 60.2 .59 .56 .10 .03

ES2 The engineering environment feels safe and supportive. 2.56 1.42 55.6 .68 .65 .14 −.03
ES3 Most challenges in my engineering coursework can be solved

with effort and perseverance.
3.67 1.27 88.0 .55 .35 .22 .22

ES4 I trust that my education is preparing me for a stable career in
engineering.

2.89 1.46 65.7 .72 .79 .12 −.06

ES5 My engineering program offers a solid foundation for a
reliable future.

2.78 1.38 65.7 .77 .86 −.03 .02

ES6 The academic structure in my engineering program gives me a
sense of security.

2.52 1.53 53.7 .71 .80 −.14 .11

EE1 Engineering offers endless opportunities for innovation and
creativity.

3.49 1.51 79.6 .59 .23 .51 .02

EE2 I find the problems we solve in engineering to be exciting and
engaging.

3.30 1.41 75.0 .66 .12 .50 .18

EE3 There is always something new to explore in the field of
engineering.

4.02 1.08 91.7 .70 −.02 .83 −.04

EE4 The complexity of engineering makes it fascinating to study
and work in.

3.69 1.26 84.3 .82 .02 .91 −.04

EE5 I feel energized by the possibilities that engineering brings to
the world.

3.63 1.27 82.4 .73 −.05 .69 .22

EE6 The engineering projects I work on are full of potential and
discovery.

3.09 1.23 72.2 .61 −.08 .19 .70

EA1 My engineering studies feel purposeful and meaningful. 2.73 1.37 61.1 .68 .23 −.02 .67
EA2 The projects I work on seem to follow a greater goal. 2.76 1.40 60.2 .75 .00 −.07 .91
EA3 I believe my role as an engineer is important for solving

real-world problems.
3.38 1.35 75.0 .69 −.05 .40 .51

EA4 I often feel like my education is preparing me for a larger
purpose.

2.80 1.47 63.0 .81 .26 .11 .55

EA5 The challenges I face in engineering help me grow in
meaningful ways.

3.38 1.28 82.4 .62 .22 .46 .17

EA6 The work I do in engineering feels connected to something
bigger than myself.

2.71 1.59 61.1 .70 .23 .23 .40

Note. N = 108. Items were answered on a six-point scale (strongly disagree to strongly agree) and scored 0–5. % agree = percentage choosing slightly agree, agree or strongly agree.
r(it) = corrected item–rest correlation within the intended subscale. Loadings are pattern coefficients from minimum-residual EFA with oblimin rotation (three factors); |λ| ≥ .40 is
the conventional salience threshold. Factor correlations: F1–F2 = .36, F1–F3 = .60, F2–F3 = .60. Item codes: ES = Safe, EE = Enticing, EA = Alive.
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TABLE S2
PI-18 ITEMS: DESCRIPTIVE STATISTICS, COMPARISON WITH REFERENCE MEANS, AND FACTOR LOADINGS

Item M SD % agree Ref. M d p (Holm) EFA Safe EFA Ent. EFA Alive CFA λ λ method

Safe
World is pretty safe 1.97 1.36 31.5 2.89 −0.69 < .001 .68 −.08 .10 .57 —
World is dangerous (R) 2.13 1.33 68.5 2.72 −0.45 < .001 .40 .22 −.15 .47 .30
World is cut-throat, competitive (R) 1.37 1.20 86.1 2.48 −0.90 < .001 .05 .23 −.18 .14 .28
Things tend to get worse (R) 2.12 1.25 60.2 3.13 −0.82 < .001 .10 .38 −.12 .29 .34
Most things are good 2.35 1.25 46.3 3.43 −0.92 < .001 .65 .17 .02 .75 —
Most things harmless, totally safe 2.29 1.36 40.7 2.65 −0.28 .03 .75 −.01 −.01 .75 —

Enticing
More beauty than ugliness 3.21 1.39 75.0 3.84 −0.50 < .001 .25 .41 .18 .54 —
Most things not worth the effort (R) 3.06 1.57 35.2 3.38 −0.22 .12 −.15 .54 .08 .54 .53
Most things kind of boring (R) 3.17 1.53 25.9 3.68 −0.38 .006 .02 .80 −.05 .83 .71
World is abundant 3.81 1.16 88.0 4.13 −0.31 .02 .11 .49 −.00 .49 —
World is fascinating 3.37 1.34 77.8 3.95 −0.49 < .001 −.13 .63 .15 .57 —
World is somewhat dull (R) 3.43 1.49 25.9 3.87 −0.34 .02 .07 .82 −.02 .87 .62
Incredible beauty always around us 3.28 1.50 75.0 3.96 −0.53 < .001 .04 .50 .09 .48 —

Alive
Events happen to help me 2.65 1.44 55.6 3.17 −0.38 .003 .03 .05 .84 .87 —
What happens is meant to happen 2.86 1.66 58.3 2.92 −0.04 1.00 −.04 −.09 .75 .70 —
Events lack bigger purpose (R) 2.51 1.41 45.4 2.95 −0.31 .01 −.15 .09 .46 .51 .07
Universe needs me 2.43 1.67 54.6 2.96 −0.34 .010 −.09 .12 .75 .78 —
Everything happens for a reason 3.12 1.68 65.7 3.03 0.06 1.00 .15 −.06 .79 .77 —

Note. N = 108. Short item labels are given; full wording is published in Clifton and Yaden [6]. Scores 0–5 after reverse-scoring items marked (R); % agree refers to the raw
(unreversed) statement. Ref. M and the reference SDs used for d are from Study 2 (N = 5,171) of Clifton and Yaden [6, online suppl., Table S2]; d uses the pooled SD of the two
samples. p (Holm) = one-sample t test against the reference mean, Holm-adjusted across 18 items. EFA = pattern coefficients from a three-factor minimum-residual EFA with oblimin
rotation (factor correlations .12–.33). CFA λ = standardised loading in the three-factor CFA; λ method = loading on the orthogonal reverse-keying factor in the extended model.

TABLE S3
SENSITIVITY ANALYSIS: FULL SAMPLE (N = 108) VERSUS SAMPLE EXCLUDING SIX LONG-STRING RESPONDERS (N = 102)

Quantity α (full / reduced) Estimate (full / reduced)

General Safe (PI-18) .68 / .69 2.04 / 2.01
General Enticing (PI-18) .82 / .82 3.33 / 3.30
General Alive (PI-18) .85 / .85 2.71 / 2.68
General Good (PI-18) .82 / .81 2.71 / 2.68
Engineering Safe (EPB-18) .87 / .83 2.87 / 2.85
Engineering Enticing (EPB-18) .87 / .82 3.54 / 3.56
Engineering Alive (EPB-18) .89 / .86 2.96 / 2.95
Engineering total (EPB-18) .94 / .91 3.12 / 3.12
dz Engineering − General Safe 0.72 / 0.78
dz Engineering − General Enticing 0.18 / 0.25
dz Engineering − General Alive 0.18 / 0.20
r General Safe – Engineering Safe .30 / .29
Parallel analysis: EPB-18 factors retained 2 / 2
EPB-18 first-eigenvalue variance share 48.4% / 39.5%

Note. Long-string responders gave the identical response to 18 consecutive items (spanning the EPB-18 block in all six cases). Four of the six answered every engineering item
positively and two answered every engineering item negatively; such uniform answers may be genuine, so exclusion is reported only as a sensitivity check.
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