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Introduction: The model of emotional intelligence as an ability has evolved 
since its introduction 35 years ago. The revised model includes that emotional 
intelligence (EI) is a broad intelligence within the Cattell-Horn-Carroll (CHC) model 
of intelligence, and that more areas of problem solving are involved than originally 
detailed. An argument is made here that veridical scoring of EI test responses is a 
sound procedure relative to scoring keys based on expert consensus or a single 
emotion theory. To the degree that EI fits present-day theories of intelligence (i.e., 
the CHC model), any subsidiary factors of EI reasoning should correlate highly 
with one another. These and other considerations led to a revision of the original 
Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT) to the MSCEIT 2.

Methods: The MSCEIT 2 was developed and tested across 5 studies: Two 
preliminary studies concerned, first, the viability of new item sets (Study 1, N = 43) 
and, in Study 2 (N = 8), the development of a veridical scoring key for each test item 
with the assistance of Ph.D. area experts. Next, a pilot study (Study 3, N = 523) and a 
normative study (Study 4, N = 3,000) each focused on the test’s item performance 
and factor structure, including whether a four-domain model continued to fit the 
data in a manner consistent with a cohesive broad intelligence. Study 5 (N = 221) 
examined the relation between the original and revised tests.

Results: The studies provide evidence for factor-supported subscale scores, 
and good reliability at the overall test level, with acceptable reliabilities for 3 of 
the 4 subscale scores, and adequate measurement precision across the range 
of most test-takers’ abilities.

Discussion: Overall, the MSCEIT 2 used updated theory to guide its construction 
and development. Its test scores fit the CHC model, and correlate with the 
original MSCEIT. The revised test is 33% shorter than the original.
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1 Introduction

Emotional intelligence (EI) concerns how well people reason about emotions and 
emotional information (Salovey and Mayer, 1990; Mayer and Salovey, 1997). From this 
perspective, emotions do not disrupt intellect as many believed (Young, 1936; Shaffer et al., 
1940; Locke, 2005), but rather serve as signal systems that convey important information: for 
example, fear signals threat, happiness signals wishes fulfilled. Each emotion conveys a 
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meaning (Plutchik, 2001). Moreover, some people are better at 
recognizing and reasoning with emotions than others. Although the 
idea of EI as a potential intelligence was initially greeted with 
skepticism (e.g., Davies et  al., 1998), the skepticism softened as 
ability-based tests were trialed and evidence for their validity accrued 
(e.g., Zeidner et al., 2001). We note that a second use of the emotional 
intelligence term exists, referring to a constellation of socioemotional 
attributes such as optimism and motivation (e.g., Ashkanasy and 
Daus, 2005; Cherniss, 2010; Mayer and Caruso, 2025; Schlegel et al., 
2013), but the ability approach is our focus here.

1.1 Theoretical developments in the study 
of EI

We view the theory of emotional intelligence as an explanatory 
tool that can be  used to understand the problem-solving abilities 
people draw on when making sense of the often emotional 
environment around them. Over the past 35 years, discussion of the 
theory and empirical findings both argued for revision of some parts 
of the original theory. We describe our current theoretical outlook on 
EI and its influence on the transition from the MSCEIT to a revised 
version, the MSCEIT 2. Note that a 2003 paper had referred to the 
original MSCEIT as the “MSCEIT V2.0” (Mayer et al., 2003) but the 
“V2.0” was subsequently dropped. When we use the MSCEIT 2 name 
here it refers exclusively to the current 2025 revision.

1.1.1 A revised theoretical perspective on 
emotional intelligence as an intelligence

The 1990 EI theoretical statement acknowledged that the skills 
we described might not constitute a “coherent construct” (Salovey and 
Mayer, 1990, p. 201). As empirical tests proceeded, however, the idea 
showed increasing promise (Mayer et  al., 1990; Mayer and Geher, 
1996) and by the end of the 1990s EI could plausibly be viewed as a 
coherent, cohesive group of abilities (Mayer et al., 1999). Over the same 
period, a new model of human intelligence—the Cattell-Horn-Carroll 
model (CHC)—was introduced that has guided much of the field of 
intelligence since. The CHC model views intelligence as a hierarchy 
with general intelligence at the top and broad intelligences such as 
visuo-spatial, mathematical, and verbal-propositional intelligences 
nested below it (Carroll, 1993; McGrew, 2009). Empirically, EI turned 
out to be one of those broad intelligences (MacCann et al., 2014; Bryan 
and Mayer, 2020, 2021; Evans et al., 2020).

The fact that EI fits within the CHC model helps contextualize 
emotional intelligence within the broader study of intelligence(s) 
(e.g., Schneider et  al., 2016; Bryan and Mayer, 2021). In many 
respects its fit raises the profile and importance of the ability. It 
suggests—as earlier findings have borne out—that EI will correlate 
in the r = 0.60 range with other broad intelligences (once adjusted 
for unreliability within a factor model). It also suggests that EI will 
exhibit incremental validity over other broad  intelligences in 
predicting key outcomes, such as academic achievement, job 
performance, the quality of social relations, and psychological 
health. This is also the case (Marder et al., 2004; Lopes et al., 2005; 
Hertel et al., 2009; Joseph et al., 2015; MacCann et al., 2020). It 
further entails that any subsidiary factors of EI will be  highly 
correlated and clearly belong to the construct—a matter we assess 
in factor analyses of the MSCEIT 2 here.

1.1.2 A revised perspective regarding item scoring
Related to measurement, a second change in our perspective 

concerns the way test responses are scored for correctness. We initially 
argued, given that emotional expressions and language had evolved 
(Ekman, 1993; Darwin, 1872/2024), that emotional intelligence items 
could be  scored for correctness according to a general consensus 
(Mayer et al., 2001; Mayer et al., 2002). Others argued, however, that a 
general consensus might fail to identify test-takers who were 
particularly adept at understanding emotions. For the original MSCEIT 
we  therefore recommended a scoring system that employed a 
consensus among experts, each of whom read through the test and 
individually identified what they regarded as the correct answers 
(Mayer et  al., 2002). For example, if 81% of the experts chose an 
alternative as correct and so had the test-taker, the test-taker would 
receive a score of 0.81 on the item (Mayer et al., 2003).

Researchers remained concerned about scoring, and three further 
approaches were advanced. A discarded approach was “target scoring” 
for which test-takers were asked to gauge a target person’s emotional 
responses to situations. But only some questions about emotions can 
be  scored this way, and some target individuals may respond 
idiosyncratically, reducing the utility of the scoring system (Mayer and 
Geher, 1996; Mayer et  al., 1999). A further alternative was keying 
answers to a specific theory. MacCann and Roberts (2008), for example, 
keyed the correct answers of their Situational Test of Emotional 
Understanding to a specific theory of emotion appraisal. The issues 
with using a single theory, however, include that not everyone is likely 
to agree that the theory is optimal, and psychological theories often 
exhibit good but imperfect fit to empirical findings—leading to 
potential mis-scorings. Roberts et al. (2001), however, had suggested 
yet another approach more similar to that used by established 
intelligence tests, which they referred to as “veridical scoring.” Our 
interpretation of veridical scoring involved developing items keyed to 
emotions research, and then convening experts who would (a) have 
access to a corpus of key emotional research studies to consult, (b) 
be able to discuss their answers with one another, allowing them to (c) 
consider differences of interpretation of test items that test-takers 
might have; and (d) listen to different opinions before finalizing their 
own judgments as a group. In a further departure from the expert 
consensus approach (e) in cases where experts did not agree, the 
problematic items were removed from the test.

1.1.3 A revised perspective on the content of the 
four EI domains

The original four-domain model divided EI into four abilities: 
(a) to perceive, appraise, and express emotions accurately, (b) to 
access and generate feelings when they facilitate thought, (c) to 
understand emotion and emotional knowledge, and (d) to regulate 
emotions to promote the well-being of oneself and others (Mayer 
and Salovey, 1997). Although we retained the four original domains 
here, we broadened the inclusion of the skills within each area (e.g., 
Mayer et al., 2016). This expanded view argued for any new test to 
include a larger number of briefer item sets than before, recognizing 
that not all abilities can be assessed in one instrument, but rather, 
the full spectrum of emotional reasoning can only be  sampled. 
We  also renamed “Facilitating Thought” to “Connecting 
Emotions”—the ability to relate emotion features to similar features 
of bodily sensations, visual stimuli, and other modalities (Mayer 
et al., 2024).
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1.1.4 A revised perspective on the structure of the 
test

Any meaningful change to a test entails the possibility that the test 
structure—that is, the subsidiary factors it measured—might change. 
Moreover, our aforementioned view of EI as part of the CHC model 
entailed that the subfactors of EI should plainly belong to EI and 
correlate sufficiently highly with one another (e.g., r from 0.60 
upwards), as to be part of the same broad intelligence (see Bryan and 
Mayer, 2020). In other studies, we reanalyzed four EI tests at the item 
level and discovered that a three- or four-factor model might not 
suffice to characterize the earlier tests (Mayer et al., 2024).

Part of the issue may have been due to what Legree et al. (2014) 
identified as a confounding artifact of the original MSCEIT: The 
MSCEIT used Likert scale responses across three of the four original 
domains (e.g., “1 No happiness…3 Some happiness…5 High 
happiness”). But test takers regularly exhibit individual differences in 
Likert scale use, with some prone to use higher or lower parts of the 
response continuum, apart from true differences in judgments, 
generating nuisance factors. Only the Understanding domain used a 
multiple-choice format. To reduce artifactual factors, the MSCEIT 2, 
by comparison, relies chiefly on multiple choice and rank-order 
responding. In the few remaining instances for which Likert-type 
responses were regarded as best, they were formatted as multiple choice.

We recognize that investigators also have analyzed the original 
MSCEIT at the level of its eight tasks; some researchers have concluded 
that the test consists of three factors (e.g., Palmer et al., 2005; Fan et al., 
2010). Acknowledging that possibility, analyses at the item or item 
parcel level (at which level the original MSCEIT analyses were carried 
out) might be more informative than task scores, which may cover up 
the behavior of subsets of items. We use an item-level approach here.

1.1.5 A revised perspective on test reliability
We initially were focused on the original MSCEIT’s reliability for 

test-takers as a group. But Zeidner et al. (2001, p. 268) pointed out that 
the test measured test-takers with lower levels of EI with relative 
precision but was comparatively imprecise for participants with higher 
ability. Consequently, we also monitored the MSCEIT 2’s precision of 
measurement across the ability spectrum as the instrument 
was developed.

1.1.6 A revised perspective on test length
Finally, the time pressures on assessment professionals, 

coupled with people’s shorter attention spans due to the influence 
of technologies such as smart phones and online content have 
created a demand for shorter measures (Mendoza et  al., 2018; 
Firth et al., 2019; Chu et al., 2021). In response, test developers 
have worked to reduce test lengths. A concern with such brevity 
is that the reliabilities of subscales can trend lower than is 
desirable (Kruyen et al., 2013; Ziegler et al., 2014), but the tradeoff 
is that shorter tests often exhibit equivalent or higher relations 
with external criteria (e.g., Burisch, 1984; Credé et al., 2012; de 
Vries, 2013; Ziegler et  al., 2014). At 141 items, the original 
MSCEIT was relatively lengthy and required extended 
concentration; we sought to reduce its length.

1.2 Rationale for the revision, goals, and 
research plan

The rationale for developing the MSCEIT 2 was to create a test 
that reflected the theoretical advances just described. That is, our goals 
were to create a test that (a) measured EI as a broad intelligence that 
(b) included a more diverse set of emotional problems to solve, and 
(c) employed veridical scoring to determine correct answers. Further, 
we (d) employed more uniform response scales across domains to 
clarify the test’s factor structure, (e) used IRT to clarify its precision 
across ability levels, and (f) created a shorter test. Given the scope of 
such changes, we  anticipated that the MSCEIT 2 would better 
represent the construct and that its overall EI score would 
be  somewhat distinguishable from the original MSCEIT score, 
correlating in the r = 0.60 to 0.90 range. Although not specifically a 
part of the theoretical changes, care was taken to ensure test fairness 
throughout the development process: from item construction, to 
recruiting diverse test-takers, to checks to ensure item performance 
was equitable across the groups tested.

The research presented here involves five studies indicated in 
Figure 1, including two preliminary studies, two studies of the test’s 
item sets, employing pilot and normative samples, and a comparison 
of the original MSCEIT and MSCEIT 2.

FIGURE 1

An overview of the research here: two preliminary studies, two main studies of the MSCEIT 2 item sets, and a study of the MSCEIT and MSCEIT 2 test 
score relations.
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2 Development of the MSCEIT 2

2.1 Test content and response processes

The validity evidence for a test begins with its content and the 
kind of mental processes the questions elicit (e.g., Loevinger, 1947; 
Cronbach and Meehl, 1955; Messick, 1995; Joint Committee, 2014). 
Test items for the MSCEIT 2 were developed to match the four-
domain model of emotional intelligence, as had been done for the 
MSCEIT—but, as noted, the variety of items that might reflect such 
abilities had grown since the original four-domain model. For that 
reason, the number of item sets were expanded from 8 tasks to 12 
question types. As before, all items were designed to elicit mental 
problem-solving to ensure evidence for validity from response 
processes (e.g., Messick, 1995; Joint Committee, 2014; Hubley and 
Zumbo, 2017; Mayer and Bryan, 2024). Item development began 
with interviews of MSCEIT test administrators and test-takers to 
identify areas for improvement from the MSCEIT to the MSCEIT 
2. For example, test administrators requested clearer instructions 
for how test-takers should approach certain tasks. Next, a literature 
review of each of the four problem-solving domains was conducted; 
based on that research, new items were written, ensuring there was 
a mix of genders, ethnic backgrounds and emotions. An expert 
panel, described in the veridical scoring section below, provided 
feedback on item wording, use of jargon, and of colloquial 

expressions, and also provided feedback on possible issues of bias 
relating to culture, gender, and race/ethnicity.

An overview of the MSCEIT 2 question types for each of the four 
domains can be found in Table 1. The User Experience Study, the first 
of the two preliminary studies, is reported next.

3 Preliminary empirical studies

3.1 Study 1: the user experience study

To ensure the 12 question types were clearly understood by test 
takers, a User Experience Study presented the new question designs 
from a preliminary set of MSCEIT 2 items to 43 adults (18 years or 
older) drawn from a general population of varied age and gender (Lin 
and Pothera, 2019). They completed the test while their behavior was 
observed and then engaged in a post-administration interview. 
Participants indicated whether the online implementation of the test 
was well designed, clear, matched the skills they used in their daily 
lives, was of an appropriate difficulty level, and indicated any other 
concerns. Researchers recorded their responses and timed the test 
session. Revisions were implemented to improve the clarity of the 
instructions and simplify questions that test-takers remarked were 
“overwhelming.” The sizing of images and videos and other online 
conventions were improved as well. Guided by this feedback, new test 

TABLE 1 The emotional intelligence question types of the MSCEIT 2.

Question type Description

Perceiving emotions: The accuracy with which people perceive emotions in visual and other modalities

Videos Identify an emotion expressed by a person’s facial expression from a brief video.

Contextual pictures Identify an emotion a person is experiencing from an outline sketch of the person’s 

posture.

Faces* Identify emotion(s) in a photograph of a person’s face appearing after an image of the 

same person’s neutral expression.

Connecting emotions: The ability to relate features of emotions across modalities such as to visual stimuli and bodily sensations

Emotion dimensions Match an emotion to its level of energy and pleasantness described on a graphic scale.

Changing contexts Infer what task a person should work on next to be effective, given a change in their 

emotions.

Facilitation* Given an emotional state, pick the task at which a person will be effective.

Sensations* Describe an emotion in terms of its physiological sensations.

Understanding emotions: Identifying information conveyed by emotions and emotional signals

Changes Identify how a person’s emotion might change after an event.

Blends* Identify two or more emotions that, when combined, produce a complex emotion.

Progressions* Order emotions according to the intensity of energy or pleasantness.

Managing emotions: guiding emotions in oneself and others

Emotion scenarios* Read a vignette of people interacting and choose the response that indicates an effective 

way to achieve a targeted emotional outcome.

Picture panels View a brief visual narrative of people interacting and choose the response that indicates 

an effective way to achieve a targeted emotional outcome.

*Question types with asterisks appeared on the original MSCEIT in the same domains (but no individual items were carried over from the original version). Sensations questions only 
included physiological sensations rather than color, light, temperature included in the MSCEIT. In addition, the MSCEIT Perceiving area contained Pictures questions, consisting of nature 
scenes and abstract designs. The MSCEIT Managing areas of Managing Emotions (in the self) and Emotion Relations were combined (with all new items) to make Emotion Scenarios for the 
MSCEIT 2.
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items were generated. Figure 2 contains examples of item types on the 
MSCEIT and their revised forms on the MSCEIT 2.

3.2 Study 2: the veridical scoring approach

Once the initial set of 159 MSCEIT 2 items was finalized, an 
expert panel was convened to implement veridical scoring (see 
Section 1.1.2). The panel members were eight Ph.D. psychologists 
with a track record of published research in the area and academic 
appointments in institutions in North America (n = 2), Asia (1), 

Europe (4), and Australia (1), including four women and four men. 
The experts were given 12 to 22-page scoring manuals for each 
domain, assembled based on a review of relevant literature. To begin 
the veridical-scoring process, the experts used their best judgment, 
with reference to the manuals, to indicate the correctness of each 
response option to the initial MSCEIT 2’s 159 items: either a 2 (full 
credit), 0 (no credit), or, for some items, 1 (partial credit). Their 
evaluations were compiled and where there were disagreements, 
responses were discussed among the group, including at an in-person 
meeting of four members. After the MSCEIT 2 Pilot Study data 
collection (Study 3 here), several further items were flagged as 

FIGURE 2

Representative items from early versions of the MSCEIT and MSCEIT 2, respectively. The MSCEIT 2 revision attempts to improve test-taker engagement 
and to employ uniform response scales. Some item formats have been adjusted in the figure for greater readability.
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problematic, and the committee discarded six items. Panel members 
received an honorarium, and four members who met in-person at 
MHS (the test publisher’s offices in Toronto, Ontario) during the final 
stages of item scoring had their travel expenses paid for. The result 
was a new system for which each item was carefully considered and 
discussed by the expert panel, and items that failed to possess clear 
answers were discarded.

4 Overview of the main MSCEIT 2 
studies

After the MSCEIT 2 initial item set and scoring were established, 
the Study 3 pilot data and Study 4 normative sample data were 
collected. As noted in sections 1.1.1 and 1.1.4, the test’s factor structure 
and whether a four-domain model fit it would speak both to the 
compatibility of the MSCEIT 2 with the CHC model of intelligence, 
and to the validity of the four-domain structure and scores. 
We therefore tested factor models in both the pilot and normative data 
samples. Study 5 reports the relation between the MSCEIT 2 and 
the MSCEIT.

5 Study 3: Pilot test of the MSCEIT 2 
factors and items

Study 3 assessed the overall functioning of the initial 153 MSCEIT 
2 items (159 minus 6 discarded by the expert panel) and explored the 
factors the items measured. We expected that: (a) there would be an 
overall EI factor represented by most items loading positively on a 
single factor, and that (b) after selecting the items that loaded positively 
on that overall factor, the data would fit a 4-factor confirmatory model 
using the items’ a priori assignment to a given domain.

5.1 Method

5.1.1 Participants
Participants were 523 test takers representative of US population 

demographics composed of 274 women and 248 men (and 1 
non-respondent), with between 91 and 130 participants each across 
age groups of 20s, 30s, 40s, 50s, and 60-plus. The participants self-
identified as 8.0% Asian, 10.0% Black, 10.7% Hispanic, 68.1% White, 
and 3.1% in other groups or not specified, with educational levels at 
29.6% high school or below, 54.3% with some college or college 
degree, and 16.1% with postgraduate degrees (see the Technical 
Supplement for details; Mayer et al., 2024).

5.1.2 Procedure and participant screening
The MSCEIT 2 Pilot Study (Study 3) survey was constructed 

on Survey Gizmo (now Alchemer) and administered using Prime 
Panels (e.g., Chandler et al., 2019). Question types were presented 
in two counterbalanced orders, as two separate surveys. Of 3,032 
logons to the surveys, 2,068 completed the test. Participant 
recruitment continued until all demographic groups, including 
cross-tabular criteria (e.g., age x ethnic group) were filled 
according to a stratified sampling plan. A randomized selection 
procedure was employed to reduce over-sampled categories of 
participants (e.g., McNemar, 1940; McCready, 1996; Mweshi and 

Sakyi, 2020), leading to a final representative sample of N = 523 
on which all further Pilot Study analyses were conducted.

5.2 Results

5.2.1 Preliminary analyses

5.2.1.1 Review of item content
Post-data-collection, the research team carried out a further 

qualitative review of the test items and flagged eight items that 
appeared to be mis-scored, unclear, or otherwise poorly worded; 
these were referred to the expert panel, who recommended removal 
of six of the eight flagged items, leaving 153 items (see Section 3.2).

5.2.1.2 Initial factor analysis of the MSCEIT 2 structure
All factor analyses reported here were conducted in Mplus 

(Muthén and Muthén, 2017). The data were treated as categorical and 
factors were estimated using a weighted least squares mean and 
variance adjusted method (WLSMV).

5.2.1.3 Checking for a first factor
We conducted a first EFA of the 153-item set to determine the 

degree to which items reflected a general factor of emotional 
intelligence. Of the 153 items, 137 items loaded above zero 
suggesting a general factor. See Table  2 for this and other 
model fits.

5.2.1.4 Problematic question types
We expected that most question types—sets of similar items 

described in Table  1—should, when analyzed separately, 
be predominantly unifactorial, defined as 75% or more of their items 
loading positively on the set’s first factor (of two or three factors). 
Eight of 12 question sets fit that criterion, but Faces, Videos, Changing 
Contexts, and Facilitation did not.

5.2.1.5 Modifications to scoring
Faces items appeared to split according to whether the items 

concerned an emotion that was present or absent in the picture. The 
decision that a specific emotion is absent draws on a different 
response style than does the decision that it is present, according to 
earlier factor analyses (Føllesdal and Hagtvet, 2009; Mayer et al., 
2024). Because good emotional perception involves accuracy in 
both, to adjust for differences in response tendencies we centered 
each participant’s use of the multiple-choice options (which, for 
example, could include “no contempt” to “extreme contempt”), by 
adjusting their score according to the respondent’s customary use 
of the scale (e.g., whether they inclined toward “extreme” emotion 
or to “no” emotion responses) as indicated by their median 
response. After this rescoring, Faces appeared closer to unifactorial 
than before. Details are in the Technical Supplement (Mayer et al., 
2024, Section 2.1).

On the Changing Contexts questions, by comparison, some 
participants exhibited a positivity bias such that no matter what 
question they encountered, they favored a pleasant mood for it. 
This response style was interpreted as reflecting a reliance on 
positive thinking, as opposed to method variance, and therefore 
neither items nor scoring were revised. The task also may have 
been overly complex (as test-takers noted in the earlier User 
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Experience study), as it exhibited just one item with a positive 
loading λ (lambda) > 0.40 on both the original EFA and later 
confirmatory factor analysis (CFA).

On Videos, the less-than-ideal fit to a single factor appeared due 
to the items being too easy, which reduced their discrimination. The 
veridical panel had given some responses partial credit (e.g., 0 = no 
credit, 1 = partial credit and 2 = full credit). Items were made more 
difficult post-hoc by reassigning partial credits as no credit.

5.2.1.6 Test of a 1-factor model
We then conducted a confirmatory factor analysis to check 

whether a 1-factor model might represent an overall emotional 
intelligence. The model appeared almost good enough to accept as it 
was, with an RMSEA of 0.014, and CFI and TLI of 0.897 and 0.896, 
suggesting the near-unitary nature of the area (see Table 2, top rows). 
We note, however, that our N = 523 led to a participants-to-indicator 
variable ratio of approximately 3:1, which fell short of the 5:1 
recommended by many experts, although other issues are relevant as 
well (e.g., Flora and Flake, 2017; Gorsuch, 2015; Nunnally, 1967, 
p. 436).

5.2.2 Tests of the a priori confirmatory models on 
the pilot K = 111 item set

A further goal was to reduce the test length from the K = 137 
items that loaded on the general factor above zero (see section 5.2.1.3). 
To do so we  began by removing a number of poorly-functioning 
items, operationalized as items loading λ < 0.20 on the first overall 
factor of the test, using the 1-factor EFA, resulting in an item pool of 
K = 111. Five items of those 111 were replaced with items loading 
lower than λ = 0.20 to supplement tasks such as Videos that were 
engaging for test-takers but that had low item counts, as well as to 
balance “emotion present” versus “absent” items on Faces.

EI research established several preferred factor models for the 
mental ability—a priori 1-, 2-, 3- and 4-factor models (e.g., Mayer 
et al., 2002; Palmer et al., 2005; Legree et al., 2014; MacCann et al., 
2014). Briefly, a 1-factor model tests the idea of a unitary EI by fitting 
all the items to a single factor. The 2-factor model we employed here 
compared visual (e.g., Videos) with verbal items (e.g., Emotion 

Scenarios). The 3-factor model employed all the item sets a priori-
assigned to the Perceiving, Understanding, and Managing domains 
(see Table 1), excluding those reflecting the Connecting Emotions 
domain. The 4-factor model corresponded to the four-domain model 
of EI (including Connecting Emotions). Detailed diagrams of the 
models tested can be found in the Technical Supplement (Mayer et al., 
2024, Section 1.3).

We fit all four models to the 111 items in a series of confirmatory 
analyses. Each test was conducted using a simple-structure model in 
which each item was constrained to load only on its assigned ability 
factor. The four models all fit the data reasonably well, and the fit 
improved slightly from the 1-factor to the 4-factor model (Table 2, 
lower rows). Associated research on CHC broad intelligences (e.g., 
verbal, visuo-spatial, etc.) indicates that their estimated correlations 
(e.g., between verbal and spatial intelligences) averages about 0.60 
(Bryan and Mayer, 2020). For that reason, subsidiary factors within a 
broad intelligence should range from r = 0.60 upwards. For the best-
fitting 4-factor model, the estimated correlations among the domains 
ranged from r = 0.66 (Perceiving with Managing), to r = 0.90 
(Understanding with Managing) which fell within the targeted range.

5.2.3 Descriptive statistics
Descriptive statistics for participants’ overall and domain scores 

are indicated at the top of Table 3. The 111-item form yielded a range 
of scores from 45 to 200 with the mean score of 138.87. The mean 
proportion correct score, relative to the maximum obtained score, was 
0.69. The scale exhibited a slight negative skew of −0.70, with scores 
more concentrated at the higher end of the distribution.

We next created scales based on an earlier, a priori assignment of 
item sets we  had made to the four domains and calculated their 
reliabilities for both the K = 153 and 111 versions of the test. Because 
model fits supported the general integrity of a 4-factor approach, 
coefficient alphas were appropriate for testing the factor-based scale 
reliabilities. For the K = 153 and 111 item sets respectively (only the 
K = 111 alphas are in Table 3), the coefficients were α = 0.91 and 0.93 
for the whole test, α = 0.75 and 0.77 for Perceiving, 0.54 and 0.68 for 
Connecting, 0.84 and 0.84 for Understanding, and 0.84 and 0.84 for 
Managing. These findings are considered further in the Discussion.

TABLE 2 Exploratory and confirmatory simple structure factor analyses of the MSCEIT 2 pilot study data (N = 523)a.

Model Items Free params χ2 df RMSEA CFI TLI SRMR

K = 153 Item exploratory factor analysesb

1-Factor EFA 153 153 12633.77 11,475 0.014 0.897 0.896 0.085

2-Factor EFA 153 305 12084.40 11,323 0.011 0.932 0.931 0.079

3-Factor EFA 153 456 11769.52 11,172 0.010 0.947 0.945 0.075

4-Factor EFA 153 606 11542.07 11,022 0.009 0.954 0.951 0.073

K = 111 Item confirmatory factor analyses

1-Factor, Global EI 111 260 6928.70 5,994 0.017 0.924 0.923 0.079

2-Factor visual v. verbal 111 261 6876.35 5,993 0.017 0.928 0.927 0.078

3-Factor (omitting Conn.) 89 211 4450.95 3,824 0.018 0.942 0.940 0.078

4-Factor, four domains 111 266 6652.65 5,988 0.015 0.946 0.945 0.076

aThe exploratory factor analysis was conducted with the K = 153 item set; the confirmatory factor analyses, constrained to simple structure, on the 111 items. Both the EFA and CFA defined 
the data as ordered categorical, and used weighted least squares mean and variance adjusted (WLSMV) estimator in Mplus.
bThe item-level exploratory models, with the exception of the 1-Factor model, yielded solutions that were not always clear and showed only hints of the confirmatory models successfully fit 
here.
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5.3 Discussion of the pilot study findings

The first phase of our analyses of the MSCEIT 2 involved an 
examination of the question sets in terms of the adequacy of their 
scoring. Specifically, the Faces items split into two factors depending 
upon whether items asked about emotions in the face that were 
present or absent. This divide is a common issue in the MSCEIT series 
of tests for Face perception (e.g., Mayer et al., 2014; Mayer et al., 2024). 
We therefore rescored the Faces items to remove that scale usage issue 
as much as possible (for details, see Mayer et al., 2024). The Videos 
items appeared too easy, so we made Videos more challenging by 
removing partial-credit items. After trimming all the items to remove 
those that loaded λ < 0.20 on the first unrotated factor of the K = 153 
test (rescored as above), we arrived at a 111-item set.

A test of confirmatory a priori factor models indicated that all 
models fit reasonably well, albeit the 4-ability theoretical model fit 
best. One drawback of the 4-factor model was the estimated 
correlation of r = 0.90 between the Understanding and Managing 
domains. The reliabilities of the a priori scales were generally good in 
both the K = 153 and 111 item sets, but the Connecting Emotions area 
fell short of conventional standards for reliability, with the α falling at 
0.54 for the K = 153 and 0.68 at the K = 111 item sets. The domain was 
retained, however, because evidence indicated that the corresponding 
factor likely existed (Mayer et al., 2024) and was therefore better to 
measure than not. These 111 items formed the starting version of the 
MSCEIT 2 administered to the normative sample.

6 Study 4: MSCEIT 2 normative sample 
test structure, reliability, and test 
information curve

6.1 Overview and preregistered hypotheses

In Study 4 we analyzed data from a new group of participants 
who took the K = 111 MSCEIT 2 test items, with the continued 
purpose of understanding the factor structure of the MSCEIT 2 and 
the nature of its scales. This information, in turn, informs both its 
viability as a broad intelligence, and the potential to create factor-
valid subscales. In the process, we hoped to finalize an item set, create 
a measure with meaningful subscales, ensure its fairness, and shorten 
its length.

Five hypotheses were preregistered on the Open Science 
Foundation website at https://osf.io/nmp68/, of which the 1st, 2nd, 
and 5th were tested here. Hypothesis 1 was that the MSCEIT 2 
could be described by a 1-factor simple-structure model with fit 
statistics of RMSEA < 0.06 and CFI and TLI > 0.92. The slightly 
relaxed criteria for the CFI and TLI values reflected the higher 
statistical noise expected when analyzing test items as opposed to 
scales, owing to the larger number of items (e.g., Little et al., 2002, 
2013). Hypothesis 2 stated that we would successfully fit 2-, 3-, and 
4- a priori factor models to the data, with the caveat that we might 
encounter fairly high correlations among domains and possibly also 
Heywood cases (estimated correlations > 1.0). Hypothesis 5, tested 

TABLE 3 Selected descriptive statistics of the MSCEIT 2 pilot and normative sample scores.

Items Obtained 
min-max

Mean 
pointsa

Proportional 
scoreb

Std. dev. Skew Alpha 
reliability

Study 3. Pilot study K = 111 items N = 523a

MSCEIT 2 overall 111 45 to 200 138.87 0.69 30.88 −0.70 0.93

 Perception 36 17 to 78 49.92 0.63 11.11 −0.56 0.77

 Connect 22 4 to 33 20.92 0.63 5.81 −0.48 0.68

 Understand 31 4 to 58 38.45 0.66 11.04 −0.85 0.84

 Manage 22 7 to 43 29.59 0.70 8.22 −0.76 0.84

Study 4. Normative sample study K = 107 items N = 3,000a

MSCEIT 2 overall 107 38 to 183 126.05 0.69 26.42 −0.62 0.90

 Perception 35 5 to 70 43.76 0.63 10.36 −1.12 0.77

 Connect 20 5 to 37 21.61 0.58 21.61 −0.31 0.53

 Understand 30 4 to 55 31.80 0.58 31.80 −0.34 0.80

 Manage 22 6 to 43 28.88 0.67 29.88 −0.69 0.79

Study 4. Normative sample study K = 83 items N = 3,000a

MSCEIT 2 overall 83 32 to 143 95.85 0.67 21.13 −0.59 0.88

 Perception 24 2 to 48 29.22 0.61 7.60 −1.07 0.70

 Connect 17 2 to 32 18.41 0.58 4.95 −0.31 0.56

 Understand 24 2 to 44 24.49 0.56 8.12 −0.27 0.75

 Manage 18 3 to 35 23.73 0.68 6.09 −0.77 0.75

aDescriptive statistics were calculated for the scored summed points of a given scale. Item scores in the Pilot Study (Study 3) were recoded downward no credit (0), partial credit (1), and full 
credit (2) to match the Normative Sample Study, from original scores values of (1), (2), and (3), to allow for more convenient comparisons between study analyses.
bTo further facilitate comparisons, the Proportional Score indicates the Mean Summed Points of the scale divided by the maximum obtained score.
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on the final form of the MSCEIT 2, was that self-estimated EI scores 
would correlate r ≤ 0.25 with MSCEIT 2 scores. An additional two 
hypotheses of the preregistration (3 and 4 in the original document) 
were not tested here. One was a backup needed only if Hypotheses 
1 and 2 both failed; the other concerned ancillary rational scales 
that are not examined here for reasons of length.

6.2 Materials and method

6.2.1 Sample characteristics
The N = 3,000 normative sample included both Canadian 

(n = 300) and U.S. constituents (n = 2,700) approximately reflecting 
the ratio of the two nations’ populations. The overall sample 
contained equal numbers of women and men and was drawn 20% 
each from five age ranges: 18 to 29 years, 30s, 40s, 50s, and 60 years 
or older. The U.S. sample was divided among those who identified 
as Asian (6%), Black (12%), Hispanic (16%), White (63%) and 
Other (3%); the Canadian sample identified as 21% Visible minority 
and 79% Not visible minority (the racial/ethnic group categories 
used by the Canadian census). The U.S. and Canadian samples, 
respectively, reflected a range of educational attainment levels that 
mirrored similar proportions in their national populations: “High 
School or less” (37 and 35%), “Some college” (30 and 35%), 
“Bachelors” (21 and 21%), and “Graduate Degree” (12 and 9%). 
Both samples were approximately representative of their respective 
nation’s geographical regions, matched within 5% of U.S. 2022 and 
Canadian 2021 census data (Statistics Canada, 2023; U.S. Census 
Bureau, 2023, Table S0201).

6.2.2 Sample screening
An initial 15,046 individuals had logged onto the survey of 

whom 6,180 were eligible to participate and completed most of the 
survey (see also Mayer et  al., 2024 for details). As before, the 
MSCEIT 2 survey was constructed on Survey Gizmo (now 
Alchemer) and administered using Prime Panels (e.g., Chandler 
et  al., 2019). Participant recruitment continued until all 
demographic groups, including cross-tabular criteria (e.g., gender 
x education) were complete. From those 6,180 participants, 867 
cases were removed for signs of poor compliance, including (a) 
completing the survey in under 12 min, (b) failing one or more 
attention checks, (c) leaving 10% or more of the questions 
unanswered, or (d) repeating a single response choice on the 
MSCEIT 2 more than 50% of the time. After cleaning the data, 
5,313 participants with valid protocols remained. The final 
N = 3,000 were randomly selected from the group to match census 
quota targets.

6.2.3 Self-estimated emotional intelligence
A brief self-estimated EI scale designed to assess the 4-domain 

areas of reasoning was also included after the MSCEIT 2 items. The 
scale consisted of 7 items for each of the four ability domains (28 
items total). Examples included “I am an expert at reading other 
people’s emotions” (Perceiving Emotions) and “I manage my 
emotions well” (Managing Emotions), with all phrased in the 
direction of higher answers reflecting more EI, and answerable on 
a Likert-type scale from 1 “Not at all like me” to 5 “Describes me 
very well.”

6.3 Results

6.3.1 Descriptive statistics
Descriptive statistics for participants’ overall and domain scores 

are indicated at the top of Table 3. Beginning with the 111 items, we 
removed 4 items because they had been miscoded in the Normative 
dataset (see Mayer et al., 2024, Section 4.1, for details). The 107-item 
form yielded a range of scores from 38 to 183 (with a possible range 
of 0 to 214), with the mean score of 126.05 and a mean proportional 
score of 0.69 of the maximum obtained score, and an alpha reliability 
of r = 0.90. The scale exhibited a slight negative skew of −0.62, with 
scores more concentrated at the higher end of the distribution. 
We next tested Hypotheses 1 and 2 concerning the factor structure of 
the MSCEIT 2. Because the EI models we test here are regularly tested 
and confirmed on EI scales both by our own and other research 
groups (e.g., Mayer et al., 2002; Fan et al., 2010; MacCann et al., 2014), 
we modeled the full sample rather than employing a hold-out sample.

6.3.2 Did a 1-factor model fit? (Hypothesis 1)
Our first hypothesis was that a 1-factor model would fit the 

normative sample at the item level. The fits of the factor model to the 
K = 107 remaining items can be found in the top portion of Table 4. 
The fit of the general 1-factor EI model was surprisingly poor, and so 
Hypothesis 1 was rejected.

6.3.3 Did 2-, 3-, and 4-factor models fit? 
(Hypothesis 2)

The second hypothesis was that 2-, 3-, and 4-factor CFA models 
would fit, albeit the factors might be quite highly correlated among 
themselves. In fact, the 2-factor solution (Visual-Verbal) exhibited a 
similar fit to the 1-factor solution. The 3- and 4-factor solutions, 
however, did exceed our fit criteria. The 4-factor model exhibited an 
RSMEA of 0.017, and CFI and TLI of 0.934 and 0.933, respectively. 
The 4-factor fit was especially impressive because the set of 107 items 
were unscreened for functionality or other issues in this new sample. 
Also as predicted, the estimated correlations among factors in the 
4-factor model were sometimes quite high, indicating their cohesive 
relatedness as with an r = 0.93 between the Understanding and 
Managing domains.

6.3.4 Reliabilities at K = 107 for the 
standardization sample

The Cronbach alpha reliabilities of the K = 107 item set are in 
Table 3 (right). The EI Total was α = 0.90, with three subscale scores 
ranging from α = 0.77 to 0.80, and Connecting lower once more at 
0.53—similar to the K = 111 Pilot Study (Study 3) values.

6.3.5 Item reduction to 83 items for fairness and 
function

6.3.5.1 Removal for poor psychometrics, length, and item 
content

Of the 107 items, a group of further items were flagged for 
removal for one or more of the following reasons: 6 items because 
IRT analyses indicated that they were too easy, 6 items to reduce the 
length of longer question sets, 6 more items because they were the 
last remaining item of an item set referring to a particular stimulus, 
such as a face or a text scenario, and 1 item because it was 
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uncorrelated with the rest. Two further items were flagged because 
of their content (one for being overly negative and the other for 
being the only item asking about a child) (see Mayer et al., 2024, 
Section 3.2).

6.3.5.2 Removal to promote test fairness
Seven further items were flagged for removal for reasons of test 

fairness. We first calculated Differential Item Functions (DIF) via 
IRT for each of the 107 items, comparing the performances of both 
women and men, and then for four racial/ethnic groups into which 
most of the standardization sample could be divided (Asian, Black, 
Hispanic, and White individuals). Twelve items were flagged on that 
basis and referred to a committee on test fairness, who 
recommended, based on the item content and statistical findings, 
that six of the 12 items be  removed. We  also calculated the 
magnitude of observed differences in response frequencies for each 
item using Cliff ’s delta, a measure of group differences appropriate 
to ordinal data (Cliff, 1993; Neuhäuser et al., 2007); on that basis, a 
single item was removed owing to its elicitation of different 
group means.

6.3.5.3 The 83-item set
In all, 24 of the 107 items were removed for one or more of the 

above reasons, leaving a final 83 items. Means, standard deviations, 
and other statistics are in the lower portions of Table 3.

6.3.5.4 Factor analyses of the 83 final item set
The factor models were then tested one further time on the final 

83 items. The fits are reported in the second and third sets of rows of 
Table 4 and exhibited considerable continuity from the first set of 
analyses. This was likely because non- and minimally- functional 
items often have little impact on fit in our experience.

As before, the 4-factor model fit best. The model is depicted in 
Figure  3 (left) and includes the 7 highest-loading items for each 
domain. It is worth noting that these models employed only the 
confirmatory a priori models; no items were removed even though 
they violated the model. If we dropped just one item from the 1-factor 
model, for example, the model would nearly fit. Second, a slightly 
revised 4-factor model tailored to an EFA of the final dataset might 
be more viable than the a priori version (see Mayer et al., 2024). The 
goal here, however, was to determine whether a basis existed for the 
proposed 4-factor model; judging by the model fit, it did. The 
correlation among the factors ranged from r = 0.52 to 0.91.

The Perceiving Emotions domain was dominated by the Faces 
item set although Videos exhibited low positive loadings not shown 
here (e.g., λ ≤ 0.35). Connecting was dominated by Emotion 
Dimensions (MDM) and Changing Contexts (EMS) items. 
Facilitation items loaded positively on the Connecting domain but 
do not appear because items with λ ≤ 0.24 are not shown. 
Understanding encompassed Changes (CHN), Progressions (PRG), 
and Blends (BLN), and Management included both Picture Panels 
(PCT) and Emotion Scenarios (TXT). The solution for all 83 items 
can be seen in table form in the Technical Supplement (Mayer et al., 
2024). Figure 3, right, depicts a hierarchical version of the model with 
an overall EI added. An initial test of the hierarchical model included 
a Heywood case of 1.0 between EI and Understanding, which is 
common in models such as this (Wang et al., 2023). To remove it, 
we  constrained the EI-to-Understanding and EI-to-Management 
relations to be equal.

6.3.6 Were ability- and self-estimated EI 
unrelated? (Hypothesis 3; Hypothesis 5 in the 
preregistered document)

The self-estimated EI scale yielded a reliable overall score of 
α = 0.95, with an average response on the 28 item 5-point Likert scale 

TABLE 4 Fits for confirmatory factor analyses of the K = 107 and 83-item versions of the MSCEIT 2 normative data (N = 3000).

Models No. of factors Items Free params χ2 df RMSEA CFI TLI SRMR

Simple structure models of the MSCEIT 2 at K = 107 items

General EI 1 107a 249 14972.72 5,564 0.024 0.869 0.867 0.055

Visual – Verbal 2 107 250 14475.40 5,563 0.023 0.876 0.874 0.054

No connecting 3 87 206 8097.03 3,651 0.020 0.929 0.927 0.048

4-Domain 4 107 255 10310.60 5,558 0.017 0.934 0.933 0.045

Simple structure models of the MSCEIT 2 at K = 83 items

General EI 1 83 193 10075.69 3,320 0.026 0.870 0.867 0.054

Visual – Verbalb 2 83 194 8475.03 3,319 0.023 0.901 0.898 0.050

Experiential – Strategicc 2 83 194 8802.24 3,319 0.023 0.894 0.892 0.051

3-Domain; excl. connecting 3 66 157 5149.23 2076 0.022 0.928 0.926 0.047

4-Domain 4 83 199 6788.99 3,314 0.019 0.933 0.931 0.044

Hierarchical model of the MSCEIT 2 at K = 83 items

EI→4 Domains→83 itemsd 5 83 194 8436.95 3,319 0.019 0.932 0.930 0.044

bThe visual area consists of Videos, Faces, Contextual Pictures and Emotion Dimensions; the remaining question sets were regarded as verbal.
cWe have included a fit for an Experiential-Strategic model (domains 1 and 2 versus 3 and 4) although it was not originally part of our preregistered hypotheses, because it appears in large-
scale studies in the literature.
dThe EI to Understanding and Management domains were set as equal to remove a Heywood case (see text).
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of M = 3.57, S = 0.65. The scale correlated r = −0.07 with the MSCEIT 
2, which was, as hypothesized, below 0.25, although lower than 
anticipated. More details are in the Technical Supplement.

6.3.7 Reliability revisited
Because the overall EI score is near-unifactorial and the 

subscales are unifactorial, standard coefficient alpha (Cronbach, 
1951), coefficient alpha for ordinal data (Chalmers, 2018; Zumbo 
and Kroc, 2019), and marginal reliabilities (Chalmers, 2012) all 
provide appropriate reliability estimates. For the final 83-item 
scale, the Cronbach alphas for the 83-item scale are in Table 3 

(lower right): α = 0.88 for the overall scale, αs = 0.70 to 0.75 for 
three subscales, and α = 0.56 for Connecting. Ordinal alphas were 
somewhat higher at α = 0.93 overall, and for Perceiving, 
Connecting, Understanding, and Managing, 0.82, 0.68, 0.85, and 
0.83, respectively. Lastly, the marginal reliabilities were 0.89, 0.73, 
0.62, 0.77, and 0.73, respectively. The lower internal consistency 
of the Connecting domain reflected a lack of a sufficient number 
of good items for that area from the Pilot Study (Study 3) forward, 
although the factor clearly emerged. As indicated in the 
Discussion, it is retained owing to evidence here and elsewhere 
that it is a replicable factor of theoretical importance.

FIGURE 3

Two variants of the 4-factor model. (A) A 4-factor simple structure model of the MSCEIT 2 and (B) A hierarchical version of the same model with 
overall emotional intelligence. Both (A,B) show the 7 highest loading items per factor. FCS, Faces; CPX, Contextual Pictures; VDS, Videos; MDM, 
Emotion Dimensions; EMS, Changing Contexts; SNS, Sensations; PRG, Progressions; CHN, Changes; BLN, Blends; PCT, Picture Panels; TXT, Emotion 
Scenarios. Portions of the solution in Figures (left) were previously reported in a table as part of joint analysis of four scales of EI (Mayer et al., 2024; 
Table 5).
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6.3.8 Did the MSCEIT 2 measure high ability EI 
with sufficient precision?

We used a two-parameter IRT model at several stages of test 
development, removing items with b parameters indicating they 
were redundant with others in measuring lower EI ability, and 
preserving items that measured higher levels of ability. The Test 
Information Function for the 83-item version of the test is shown 
in Figure 4. A test-taker’s scaled score of 130 points (on a scale of 
M = 100, SD = 15) would represent an ability (i.e., theta) level of 
θ = 2, two standard deviations above the mean. Such a score would 
have a conditional standard error of measurement (CSEM) of 
approximately 0.5, yielding a 95% confidence interval of 130 +/− 
14.7 (14.7 = 0.5 × 1.96 × 15), meaning that their true ability would 
fall between 115.3 to 147.3, 95% of the time. The CSEM at an EI 
score of 85, by comparison, would be about +/− 8.8 (8.8 = 0.30 × 
1.96 × 15), or a range between 76 and 94, 95% of the time. The 
information functions and associated CSEM values indicate that the 
precision of measurement remained better for the below-average 
group relative to the above-average group, despite our attempt to 
equalize precision across ability levels. This pattern may be  a 
characteristic of people-centered intelligence scales more generally 
(e.g., Mayer et al., 2019). That said, the precision for high-ability 
test-takers is reasonably informative at higher levels where, for 
example, scores of approximately 115 and above represent above-
average performance 95% of the time, with higher scores reflecting 
the increasing probability the test-taker is high in ability.

6.4 Discussion of the normative sample 
study

Study 4, of the normative sample, indicated the viability of the 
four-factor model of EI. Broad intelligences generally correlate with 
one another at about the r = 0.60 level, although similar 

broad  intelligences such as mathematical and spatial correlate 
higher still, and dissimilar broad intelligences, such as the spatial 
and emotional, hardly correlate at all (Bryan and Mayer, 2020, 
2021). All-told, the four domains should correlate something above 
r = 0.60 but less than r = 0.95 (to indicate some distinction between 
them). The estimated correlations among Connecting, 
Understanding, and Managing Emotions were, in fact, between 
r = 0.77 and 0.91, supporting their status as subsidiary factors of 
EI. Perceiving Emotions, however, was lower, at r = 0.52 to 0.57 
raising whether visual stimuli may call on skills beyond the focal 
emotion perception skills targeted here.

7 Study 5: MSCEIT-MSCEIT 2 
correlations

7.1 Overview

Study 5 was conducted to examine test continuity between the 
original and revised tests. Recall that the MSCEIT 2 was 
substantially revised relative to the original MSCEIT, with 
virtually no items identical across forms. By comparison, for 
example, the WAIS-IV retained 12 subtests from the WAIS-III and 
those subtests often repeated items; for example, about 33% of 
WAIS Similarities and 70% of Vocabulary items were repeated, 
with a resulting r = 0.94 between forms (Wechsler, 2008). Because 
of our evolving theoretical understanding of EI, and the 
consequent differences between the MSCEIT and MSCEIT 2 in 
their item groups, scoring methods, and response formats, their 
correlation was likely to be  more modest, perhaps between 
r = 0.60 and 0.90. Regarding the subscales, the relatively similar 
formats of the Understanding and (to a lesser degree) Managing 
domains of the MSCEIT and MSCEIT 2 should exhibit higher 

FIGURE 4

Test information function (TIF) and conditional standard error of measurement (cSEM) for the MSCEIT 2. The TIF indicates the degree of test 
information returned, and the cSEM the precision of measurement at different levels of test-taker ability.
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correlations across forms than the more substantially changed 
domains of Perceiving and Connecting.

7.2 Participants, method, and measures

The MSCEIT and MSCEIT 2 were administered on Prolific (e.g., 
Palan and Schitter, 2018) to an initial sample of N = 229 of whom 8 
were screened out due to inattention. The final N = 221 participants 
consisted of 98 female, 122 male, and 1 “other” participant of whom 
10.0% were Asian, 6.8% Black, 10.9% Hispanic, 71.0% White, and 
1.4% Other/Unspecified. The sample had a high education level 
overall (93% some college or higher). The two tests were 
administered in counterbalanced order approximately 2 
weeks apart.

7.3 Results and discussion

For Study 5, scores for both the MSCEIT 2 and MSCEIT were 
calculated with reference to their normative samples, which were 
scaled to an overall M = 100 and S = 15. The participants scored 
ten points higher on the MSCEIT 2 than on the MSCEIT, M = 114 
and 104, respectively, with S of 11.9 and 12.8, suggesting the 
MSCEIT 2 may yield higher scores than the original MSCEIT. The 
Prolific sample exhibited a restricted score range, perhaps owing 
to their relatively high education level. Corrections for restriction 
of range (Dahlke and Wiernik, 2019) as well as for unreliability 
were applied.

A moderate correlation had been expected between the MSCEIT 
and the MSCEIT 2 given the changes made to the MSCEIT 2, 
including the addition of new question types and all new items, new 
response scales for three of the domains, and a new scoring method. 
The correlations between the MSCEIT and MSCEIT 2 overall and 
domains scores are indicated in Table 5. The overall correlation of the 
MSCEIT and MSCEIT 2 was r = 0.69, corrected for unreliability and 
restriction of range. The corresponding MSCEIT and MSCEIT 2 
domains generally correlated with one another. The Understanding 
domain was most similar and correlated r = 0.93 across the original 
MSCEIT and MSCEIT 2. Connecting, which was substantially 
different from Facilitation on the original test, correlated just r = 0.29. 
Collectively, these findings suggested that the variance of the original 
MSCEIT that reflected actual EI had been maintained, clarified and, 
we believe, incremented in the new form.

8 General discussion

Over the past two decades, discussions in the emotions and 
intelligence literatures, as well as empirical studies employing the 
original MSCEIT and other EI ability scales, have led to revisions in 
our thinking about EI. We now view ability EI as a broad intelligence 
that fits reasonably well within the Cattell-Horn-Carroll (CHC) three-
stratum model of intelligence. We  regard veridical scoring—item 
development using literature reviews and having experts employ these 
scoring manuals to assign scores and remove problematic items—as an 
optimal scoring process. We regard EI abilities as consisting of more 
measurable skills than before—which can affect a given measure’s 
factor structure. The MSCEIT 2 implemented changes that reflected 
these evolving theoretical views—using more item sets and veridical 
scoring, more consistent response alternatives, and also employing 
more engaging question types and requiring less time to administer.

Validity evidence from the MSCEIT 2’s content stemmed from its 
close adherence to the ability model of EI (Mayer and Salovey, 1997; 
Mayer et al., 2016; Mayer et al., 2024) which specifies Perceiving, 
Connecting (formerly, Facilitating), Understanding, and Managing 
domains of problem-solving about emotions. Evidence for the test’s 
validity from response processes is based on general agreement that 
intelligence is optimally measured by observing how people solve 
mental problems and evaluating their responses on a criterion of 
correctness (Sheldon et al., 2014; Neubauer and Hofer, 2021; Mayer 
and Bryan, 2024). Veridical scoring ensures that scoring approaches 
are similar to those used in other ability assessments.

In the Pilot and Normative sample studies (Studies 3 and 4) 
we  examined validity evidence for the MSCEIT 2’s test structure. 
There was considerable continuity across the two studies with the 
exception that the 1- and 2-factor solutions, which fit the Study 3 Pilot 
data reasonably well, failed to fit the Study 4 Normative sample. For 
both the Study 3 and 4 data, however, a 4-factor model corresponding 
to the four-domain ability model fit the test better than the alternatives. 
A hierarchical model that included an Overall EI fit equally well.

Based on these findings, an 83-item test was created that provided 
scores for overall EI and each of the four domains. The reliability 
estimates varied somewhat depending upon the formula used (i.e., 
alpha, ordinal alpha, or marginal reliabilities). The alpha reliabilities 
were very good for the overall test (α = 0.88), which compares 
favorably to other intelligence tests (Charter, 2003; Oosterwijk et al., 
2019). They were respectable for Perceiving (0.70) and for 
Understanding and Managing (0.75), but markedly lower for 
Connecting Emotions (0.56); we note that the ordinal and marginal 

TABLE 5 Correcteda correlations between the MSCEIT and MSCEIT 2 scales (N = 221).

MSCEIT 2

Overall Perceive Connect Understand Manage

Original 
MSCEIT

Overall 0.69 0.66 0.44 0.60 0.66

Perceive 0.38 0.41 0.26 0.21 0.33

Facilitate 0.50 0.52 0.29 0.41 0.46

Understand 0.91 0.77 0.71 0.93 0.87

Manage 0.53 0.55 0.19 0.49 0.61

aCorrelations were corrected for attenuation due to unreliability and restriction of range.
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reliabilities for Connecting were somewhat higher at 0.68 and 0.62, 
respectively. The precision of the overall EI score was better for lower 
scorers but still informative at higher ability levels. Connecting 
Emotions scores are a matter of interest but should not be regarded as 
diagnostic at the individual level short of extreme score differences.

The final version of the MSCEIT 2 consists of 83 scored items, 
embedded amidst 94 items including an additional 5 unscored items, 
5 attention checks, and one self-report item asking about performance. 
The 94-item version compared to the 141-item original MSCEIT 
represents a 1/3rd reduction in length.

8.1 Limitations and concerns

8.1.1 Remaining issues
The construction of the MSCEIT 2 involved applying the EI 

construct to item development, data collection, statistical analyses, 
and studies of the relationship between the test and its earlier version. 
These involve interrelated processes: changes in item composition, for 
example, affect the items’ statistical performance. Each area of test 
development has its own constraints, and compromises are sometimes 
needed over the test-development process. At the outset, we hoped to 
improve and revise many aspects of the MSCEIT and although we 
have succeeded in some areas such as test friendliness, item scoring, 
and test structure, we also ended up compromising in other areas such 
as domain reliability, particularly for the Connecting domain. We 
discuss these issues next.

8.1.2 Should the Connecting domain (formerly, 
Facilitation) be removed?

A reasonable concern can be raised over whether the Connecting 
Emotions domain score should be  dropped given its reliability is 
below typically-acceptable thresholds. We have retained it because its 
continued inclusion slightly raises the reliability of the overall test, 
and, additionally, the preponderance of factor analytic evidence across 
similar scales indicates that there is a genuine ability being assessed 
(i.e., Mayer et al., 2024). The scale is, in this sense, more than a mere 
placeholder but less than an ideal measure. And not to measure this 
domain could overlook or underestimate some test-takers’ abilities. 
That said, test administrators have the option to select the domains 
they wish to employ when using the MSCEIT 2, which was not 
possible with the original test.

Returning to the idea that the Connecting domain may tap a 
unique ability, one of the original ideas of the domain (formerly 
“Facilitation”) was that emotions assist thinking and perhaps 
contribute to creativity (Taylor, 2017; Holm-Hadulla et  al., 2021; 
Greenwood et al., 2022). Connecting Emotions captures this aspect: 
For some forms of artistic creation, for example, artists must find the 
connection between different aspects of emotional expression. A 
musician, for instance, might connect sad emotions to the low energy 
that often accompanies sad states, and then express the torpor in a 
composition with a slowed-down, meandering melody; a visual artist 
might do so by using the muted colors of inclement, overcast weather. 
Similarly, an acting coach who connects shock to the expression that 
shock “sucks the air out of you,” might direct an actor trying to 
capture the emotion to exhale quickly and then try to catch their 
breath. Beyond the arts, such processes may facilitate finding and 

implementing solutions about how to behave in interpersonal 
situations, communicating with others more empathically, and 
enhancing decision-making more generally. Although the second 
domain remains a work in progress and scores on the Connecting 
scale should be treated cautiously, it seems promising.

8.1.3 The 4-factor model as a continued guide
The estimated correlation of r = 0.91 between Understanding and 

Managing domains in the simple structure factor model (Figure 3, left) 
raises the issue of whether merging those two would be best. No other 
between-domain correlation rose above r = 0.86 in the final 4-factor 
model. It seems reasonable to accept the two abilities as highly related 
but distinct because distinct Understanding and Managing factors have 
been found across nearly all broad-spectrum EI tests (Mayer et al., 
2024). At the low end of the relations, the correlations between 
Perceiving and the other domains, in the r = 0.50 range, could argue 
that it is a distinct broad  intelligence, but before drawing such a 
conclusion more evidence from other tests such as the Geneva 
Emotional Competence scale would be  helpful (e.g., Schlegel and 
Mortillaro, 2019). For now, the four-domain approach seems prudent 
as a guide.

8.1.4 Is EI best considered a single factor?
A further question concerning the high correlations among 

(most) domain scores is whether EI is best considered a single 
factor. For many purposes, this is a reasonable approach. Yet 
dividing EI into domains when interpreting a person’s performance 
may help guide educational and training approaches and further 
clarify the type of reasoning that people carry out; that said, 
interpreting differences in scale scores should be  approached 
cautiously, understanding that those differences will need to 
be substantial to be interpreted. As reported in these studies, the 
data do support a 4-factor model that yields 4 domain scores.

8.2 Statement of generalizability

The normative sample employed here reflected the populations of 
the U.S. and Canada, and were representative of age, gender, education, 
and four ethnic groups of those nations. The United States and Canada 
are, however, relatively wealthy Western nations, and the test 
characteristics will require some modifications when adapted to 
different nations and languages, as had been the case with the earlier 
MSCEIT. The generalizability of the measure beyond such cultures is 
largely unknown. Cognition and emotional expression vary with both 
literacy and culture and therefore generalizations to non-Western 
groups should be approached cautiously (e.g., Ong, 2002; Henrich 
et al., 2010; Han et al., 2019; Briceño et al., 2023).

8.3 The advantages of ability measures and 
transition to the MSCEIT 2

In keeping with our remarks on the importance of employing 
ability-based measures of emotional intelligence, the MSCEIT 2 was 
uncorrelated with test-takers’ own estimates of their skills (r = −0.07)—
similar to that found in other studies (Sheldon et al., 2014; Neubauer and 
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Hofer, 2021). The MSCEIT 2 did, however, correlate with the original 
MSCEIT, r = 0.69, indicating it will be similarly or—we expect—more 
highly correlated with key criteria than the original owing to its 
improved scoring and mitigation of response scale artifacts, as well as its 
briefer, more engaging nature. The measure also was designed 
throughout to be a fair test across groups by including content that was 
diverse and by removing items that appeared statistically different across 
demographic groups (see test manual for additional details, Mayer 
et al., 2025).

9 Conclusion

This article described how the evolving understanding of EI over the 
past 35 years influenced the development of the MSCEIT 2. The MSCEIT 
2 has support for its validity based on its item content, the response 
processes it elicits from test-takers, and the factor structure on which its 
overall score and scale scores are based, as well as its relation to the 
original MSCEIT. The test and its scale reliabilities were generally good 
with the exception of the Connecting Emotions scale. Our hope is that 
the MSCEIT 2 will serve as an up-to-date and improved measure for 
research and assessment of emotional intelligence.

The importance of ability-based measures of EI should not 
be underestimated. They operationalize key aspects of how people 
process emotions, and individual differences in such processing. They 
have contributed to the understanding of people-centered intelligences 
such as personal and social intelligence more generally (Bryan and 
Mayer, 2021), they make meaningful incremental improvements in 
predictions of both academic achievement and on-the-job 
performance (Joseph and Newman, 2010; O’Boyle et  al., 2011; 
MacCann et al., 2020) and are related to lower psychopathology in 
several areas (Ermer et al., 2012; DeTore et al., 2018; Gómez-Leal 
et al., 2021), as well as better social relations (Brackett et al., 2004; 
Brackett et  al., 2006). Such findings argue for the continued 
measurement and use of the construct in psychological research.
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