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Abstract 
Background: The 35-item Multiple Intelligences Profiling Questionnaire III 
(MIPQ III) provides scores for nine self-perceived domains, but their internal 
consistency and latent structure require contextual validation. Method: Re-
sponses from 613 volunteers at a Ghanaian university were analysed. After ex-
cluding two complete invariant records, 537 cases with all 35 item responses 
were available for principal-axis exploratory factor analysis with varimax rota-
tion. Parallel analysis used 1000 random permutations of the observed item 
distributions and compared full-correlation eigenvalues with their simulated 
95th percentiles. Results: Internal consistency varied from α = 0.373 (linguistic) 
to α = 0.835 (musical). The Kaiser-Meyer-Olkin index was 0.896. Full-correla-
tion parallel analysis retained six factors. A reflective-environmental cluster 
combined intrapersonal, spiritual and environmental items, while musical, 
mathematical, interpersonal and practical-motor item clusters were more rec-
ognisable; a sixth factor contrasted two school-subject items. Two items showed 
cross-loadings of at least 0.30 on multiple factors. The six-factor retention de-
cision persisted after limited missing-value imputation, although reduced com-
mon-factor parallel analysis favoured seven factors. In a forced nine-factor 
model, unconstrained matching showed that intrapersonal and spiritual items 
loaded strongly on a factor already allocated to the environmental domain. 
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Conclusion: The nine domain scores exhibited unequal reliability and insuffi-
cient structural separation to warrant interpretation as nine independently 
measured abilities. The MIPQ III may be useful for exploratory self-perception 
research, but performance validation and cross-sample replication are needed. 
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1. Introduction 

The theory of multiple intelligences proposed a broad account of human capabil-
ity and has influenced how educators discuss students’ diverse strengths (Gardner, 
1983, 1999). Yet the educational appeal of a theory does not establish that a short 
questionnaire can separate the proposed domains with sufficient precision. Gard-
ner and Moran (2006) distinguished theoretical propositions from the validity of 
particular operational measures, while empirical critiques have questioned whether 
the intelligences are psychometrically distinct (Visser et al., 2006; Waterhouse, 
2006). Consequently, instruments that assign individuals to intelligence profiles 
require direct examination of score consistency and latent structure. 

The multiple-intelligences framework continues to shape educational discus-
sions of learner diversity, broad opportunity and the interpretation of strengths 
(Gardner, 2024a, 2024b). Research on teachers’ use of multiple-intelligences ap-
proaches illustrates its pedagogical appeal (Cianci, 2024), while work on learner 
intelligence profiles illustrates continuing interest in profile-based description 
(Corraya et al., 2025). These applications should not, however, be confused with 
evidence that questionnaire scores reproduce distinct latent dimensions. A long-
standing distinction in the study of psychological attributes is between a construct 
and the particular indicators selected to assess it (Eysenck, 2026). 

Earlier work has examined the measurement of multiple intelligences rather 
than assuming that the proposed domains are automatically separable (Tirri et al., 
2013). Spirituality and giftedness also form a specialised conceptual literature 
(Tirri, 2023; Çiftçi, 2025), and recent assessment work in Ghana and Botswana 
considers spiritual intelligence in particular educational settings (Ntumi et al., 
2026). These related publications provide conceptual and contextual reasons to 
examine the MIPQ III, not independent validation of a nine-factor structure 
among Ghanaian undergraduates. 

The Multiple Intelligences Profiling Questionnaire III (MIPQ III) operational-
ises nine domains using 35 ordered self-report items: linguistic, logical-mathe-
matical, spatial, bodily-kinesthetic, musical, interpersonal, intrapersonal, spiritual 
and environmental (Tirri & Nokelainen, 2008, 2011). Each domain is represented 
by only three or four statements. Brief scales can be practical in educational sur-
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veys, but they pose psychometric challenges: high interitem agreement may coex-
ist with strong overlap between intended constructs, whereas low agreement may 
undermine individual-level interpretation (Cronbach, 1951; McNeish, 2018). 
Moreover, endorsing a statement about a perceived strength does not necessarily 
demonstrate proficiency in that domain. 

Self-reported proficiency may reflect perceived ability, motivational investment 
and social identity rather than tested performance. Personality and motivation 
research shows why these elements should be conceptually distinguished (McAd-
ams & Dunlop, 2022; Scheffer & Heckhausen, 2025). Empirical work comparing 
children’s self-reports with teacher ratings in a different assessment area likewise 
demonstrates the importance of considering informant and method (Piombo et 
al., 2026). 

Reliability also requires a proportionate interpretation. Cronbach’s (1951) co-
efficient is informative about item covariance, but alternative reliability coeffi-
cients and the assumptions attached to alpha have been debated (Revelle & Zin-
barg, 2009; McNeish, 2018). Evidence concerning the changing internal con-
sistency of domain-specific knowledge assessments further cautions against treat-
ing a single coefficient as a complete description of measurement quality (Edels-
brunner et al., 2025). Reviews of questionnaire development recommend examin-
ing content validity, score distributions and the match between items and in-
tended constructs alongside coefficient estimates (Hossan et al., 2025; Zumitzavan, 
2026). Ordered-category items additionally warrant attention to ordinal reliability 
(Gadermann et al., 2012). 

These concerns are relevant in Ghanaian higher education, where students may 
have varied language backgrounds, educational experiences and opportunities to 
demonstrate abilities. The present study therefore evaluated the instrument as a 
measure of self-perceived tendencies rather than treating its domain labels as es-
tablished representations of independent cognitive capacities. It addressed three 
questions: How internally consistent are the nine keyed scores? How many ex-
ploratory dimensions are retained using parallel analysis? To what extent do the 
observed loading patterns distinguish or combine the nine intended domains? 
The study additionally tested whether factor retention depended on missing-re-
sponse decisions or the correlation-matrix convention used in parallel analysis. 

2. Method 
2.1. Design, Recruitment and Participants 

A cross-sectional psychometric study was conducted using responses submitted 
through a voluntary online questionnaire. The dataset contains 613 undergradu-
ate records from one university in Ghana. The sample is a nonprobability volun-
teer sample; the source documentation does not specify the invitation channel, 
recruitment period, number of students eligible or invited, or the academic pro-
grammes represented. Accordingly, no defensible response rate can be calculated 
and representativeness cannot be presumed. These characteristics are limitations 
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of the existing recruitment documentation, not details inferred from the question-
naire responses. 

Of the 613 records, 419 (68.35%) were marked male and 183 (29.85%) female; 
gender was unrecorded for 11 (1.79%). Students reported Level 300 (n = 366, 
59.71%), Level 200 (n = 182, 29.69%), Level 400 (n = 54, 8.81%) or Level 100 (n = 
2, 0.33%); year level was missing for nine (1.47%). Missing gender entries were 
not classified as a nonbinary category.  

2.2. Instrument and Scoring 

The 35-item MIPQ III (Tirri & Nokelainen, 2008, 2011) uses five ordered response 
categories coded 1 - 5. Items 1 - 4 measure linguistic self-perceptions; items 5 - 8, 
logical-mathematical; items 9 - 12, spatial; items 13 - 16, bodily-kinesthetic; items 
17 - 20, musical; items 21 - 24, interpersonal; items 25 - 28, intrapersonal; items 
29 - 32, spiritual; and items 33 - 35, environmental self-perceptions. Following the 
original scoring rule, each domain score was the mean of its observed items if at 
least 75% were answered. For four-item domains at least three responses were re-
quired; the environmental score required all three. Higher scores represent 
stronger self-endorsement, not an objectively demonstrated level of ability. 

2.3. Data Screening, Missing Responses and Analytic Samples 

All observed item values were within the allowed 1 - 5 range. The data matrix 
comprised 613 × 35 = 21,455 possible item responses, of which 217 (1.01%) were 
missing. In total, 539 respondents had complete responses to all 35 items; 74 re-
spondents had at least one missing item. Two of the 539 fully complete response 
vectors were invariant across all 35 items: one respondent marked 1 throughout 
and another marked 5 throughout. These were excluded from the primary anal-
yses because a constant response across heterogeneous domains could indicate 
indiscriminate response behaviour; it is not, however, proof of poor-quality data. 
The primary factor analytic dataset therefore contained 537 complete, noninvari-
ant records (87.60% of all cases). 

Reliability coefficients were estimated using all respondents excluding the two 
complete invariant cases, with complete observations required within the partic-
ular domain; descriptive scores used the stated 75% rule. Thus, domain-level sam-
ple sizes differed. Complete-case analysis was chosen for the primary correlation 
matrix and factor solutions to ensure a common 537-person basis for all 35 item 
correlations and direct comparability with the original analysis. This choice as-
sumes that restricting the sample does not materially alter the correlation struc-
ture and can introduce bias when item missingness is not completely random. 
Two sensitivity procedures were undertaken: reincluding the two invariant com-
plete cases and single median imputation for respondents missing no more than 
two item responses (n = 603, excluding the invariant cases). A further check in-
cluded up to four missing items per respondent (n = 606). Median imputation was 
used strictly as a robustness check, not as a preferred method for estimating pop-
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ulation parameters. 

2.4. Statistical Analysis and Reproducibility 

Analyses were rerun in Python 3.13.5 with NumPy 2.3.5, SciPy 1.17.0, and stats-
models 0.14.6. Reliability was assessed using raw-score Cronbach’s alpha, mean 
Pearson interitem correlations and the range of corrected item-total correlations. 
Domain means, standard deviations and ceiling proportions were calculated for 
all eligible noninvariant records. Factorability was examined with the Kaiser-
Meyer-Olkin (KMO) index and Bartlett’s test of sphericity. 

Factor analysis and principal-component analysis answer related but non-iden-
tical questions; this distinction matters when interpreting eigenvalues and latent 
factors (Allee et al., 2022; Garson, 2022). Methodological discussions distinguish 
parallel-analysis conventions and stress the consequences of the correlation-ma-
trix definition (Holubova, 2023; Mardia et al., 2024). Recommendations for ex-
ploratory factor analysis also emphasise transparent extraction, retention and ro-
tation decisions and substantive examination of loading patterns rather than an 
eigenvalue rule alone (Fabrigar et al., 1999; Sürücü et al., 2024). These principles 
motivated the primary and reduced-matrix analyses reported below. 

For the primary retention analysis, observed eigenvalues were obtained from 
the full 35 × 35 Pearson item correlation matrix of the 537 complete, noninvariant 
records. Parallel analysis used 1000 Monte Carlo replicates with NumPy’s default 
pseudo-random generator (seed 20261016); in each replicate, the observed re-
sponses in each item column were independently permuted without replacement, 
preserving that item’s empirical marginal distribution while removing between-
item associations. Each observed eigenvalue was compared with the correspond-
ing 95th-percentile random eigenvalue. The retained factor count was the number 
of consecutive ranks beginning at rank 1 whose observed eigenvalues exceeded 
the random benchmark. For clarity, the full-correlation eigenvalues are principal-
component-style retention statistics, although the factor loadings were subse-
quently estimated using common-factor extraction. 

Principal-axis factoring, with squared multiple correlations as initial commu-
nality estimates, was used to extract six factors; orthogonal varimax rotation was 
applied for direct comparison with the intended simple structure. Salient pattern 
magnitudes were interpreted at |λ| ≥ 0.40, and potential cross-loadings at |λ| ≥ 
0.30 on at least two factors; these thresholds were descriptive aids rather than sig-
nificance tests. A separately fitted nine-factor principal-axis solution with varimax 
rotation examined the theory-constrained key. For each keyed domain, the mean 
absolute loading was computed on every factor and its strongest factor identified 
without restriction. This unrestricted result was contrasted with a global one-to-
one allocation, calculated using the Hungarian assignment algorithm to maximise 
the summed mean absolute loadings across the nine domains. The number of do-
main items with their largest absolute loading on each candidate factor was also 
counted. Factor signs are arbitrary and were oriented in Table 3 to aid interpre-
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tation. 
As an additional method sensitivity check, parallel analysis was repeated using 

reduced Pearson correlation matrices with squared multiple correlations replac-
ing the diagonal, both for the observed data and for each simulated matrix. The 
identical sequential 95th-percentile decision rule was applied. This reduced-ma-
trix procedure targets common-factor rather than full-matrix eigenvalue reten-
tion and should not be treated as interchangeable with the primary approach 
(Horn, 1965; Hayton et al., 2004). Independent normally distributed Monte Carlo 
data were also used as an auxiliary check of full-matrix retention. 

3. Results 
3.1. Domain Descriptives and Internal Consistency 

Domain descriptives are given in Table 1. Environmental self-perceptions were 
highest (M = 4.28, SD = 0.91), followed by intrapersonal (M = 4.05, SD = 0.91) and 
spiritual (M = 3.79, SD = 0.82) scores. The environmental scale showed a marked 
ceiling: 37.79% of scorable respondents obtained the maximum possible mean. 
This restricts differentiation among respondents at the upper end of the scale. 

Internal consistency was uneven. Musical (α = 0.835), intrapersonal (α = 0.810) 
and environmental (α = 0.802) scores had the largest coefficients. Linguistic (α = 
0.373) and spatial (α = 0.418) scores were notably weak, with mean interitem cor-
relations of 0.13 and 0.15. The remaining domains had intermediate coefficients 
(α = 0.591 - 0.658). These results distinguish reliability within each proposed do-
main from the separate question of whether domains can be discriminated facto-
rially. 
 

Table 1. MIPQ III descriptives and reliability by keyed domain. 

Domain k n M SD α Mean r Ceiling % 

Linguistic 4 609 3.553 0.81 0.373 0.13 5.91 

Logical-mathematical 4 606 3.287 0.86 0.613 0.29 3.63 

Spatial 4 607 3.327 0.731 0.418 0.15 2.47 

Bodily-kinesthetic 4 606 3.497 0.917 0.648 0.31 7.43 

Musical 4 605 3.281 1.113 0.835 0.56 10.25 

Interpersonal 4 606 3.577 0.881 0.591 0.27 9.74 

Intrapersonal 4 607 4.053 0.908 0.810 0.52 17.96 

Spiritual 4 606 3.794 0.818 0.658 0.33 9.08 

Environmental 3 598 4.283 0.914 0.802 0.58 37.79 

Note. All scores exclude the two complete invariant responders. n denotes the number meeting the 75% item-completeness rule; 
Cronbach’s alpha used cases complete within each domain (n = 591 - 601 for four-item domains; 598 for environmental). Mean r = 
mean interitem correlation. Ceiling = percentage with the maximum possible domain score. 
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3.2. Factorability and Parallel Analysis 

Sampling adequacy was high (KMO = 0.896). Bartlett’s test rejected the hypothesis 
of an identity item correlation matrix, χ2(595) = 6541.16, p < 0.001. In the primary 
full-correlation parallel analysis, the first six observed eigenvalues (8.548, 2.661, 
2.018, 1.481, 1.435 and 1.367) exceeded their respective simulated 95th-percentile 
values. The seventh observed eigenvalue (1.187) was below its random benchmark 
(1.289). On this explicitly defined retention procedure, six factors were indicated 
(Table 2). Numerical ranks in the table do not denote linguistic, musical or any 
other prespecified intelligence domain. 
 
Table 2. Full-correlation parallel analysis by eigenvalue rank. 

Rank Observed Random mean Random 95th Decision 

1 8.548 1.514 1.574 Retain 

2 2.661 1.452 1.496 Retain 

3 2.018 1.404 1.447 Retain 

4 1.481 1.362 1.397 Retain 

5 1.435 1.325 1.359 Retain 

6 1.367 1.291 1.320 Retain 

7 1.187 1.261 1.289 Do not retain 

8 1.070 1.230 1.257 Do not retain 

9 0.974 1.201 1.227 Do not retain 

Note. Observed eigenvalues are from the complete-case Pearson correlation matrix (n = 
537). Monte Carlo benchmark: 1000 independently permuted item-column datasets, seed 
20261016; retention uses the 95th percentile at each rank. These are eigenvalue ranks, not 
intelligence-domain labels. 

3.3. Interpretation of the Six-Factor Structure 

Principal-axis factoring with varimax rotation yielded six item dimensions whose 
squared loading sums accounted for 41.21% of total standardised item variance. 
The most extensive factor combined intrapersonal items 25 - 28, spiritual items 
29 - 31 and environmental items 33 - 35, plus selected items from other keyed 
domains. The musical items 17 - 20 formed a comparatively coherent second fac-
tor. A third factor was principally associated with logical-mathematical items 6 - 
8 and spatial item 10; a fourth was dominated by interpersonal items 21 and 23; 
and a fifth captured practical/manual items 14 - 16. The sixth was not a convincing 
additional intelligence scale: it primarily contrasted the school-language/social-
studies item 2 with the mathematics/science item 5. Thus, the retained six factors 
were neither equally well defined nor straightforward equivalents of six proposed 
intelligences. 

Two items showed cross-loadings of at least 0.30 on two factors: item 8 (logical 
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reasoning and games) loaded 0.543 on factor 3 and 0.330 on factor 1; item 15 
(showing others how to do something) loaded 0.488 on factor 1 and 0.444 on fac-
tor 5. Five items (1, 3, 11, 13 and 22) had no loading with magnitude reaching 
0.30. These results indicate that the original items do not uniformly define distinct 
simple-structure constructs. Table 3 displays the complete six-factor solution ra-
ther than merely reporting the factor count. 
 

Table 3. Varimax-rotated loadings for the retained six-factor principal-axis solution. 

Item Key F1 F2 F3 F4 F5 F6 h2 

1 Ling. 0.192 0.080 0.130 −0.041 −0.042 0.060 0.067 

2 Ling. 0.270 0.082 0.017 0.055 0.006 +0.628 0.477 

3 Ling. 0.151 0.127 0.225 0.136 0.031 −0.033 0.110 

4 Ling. 0.312 0.091 0.249 0.104 0.040 0.165 0.207 

5 Logic. −0.048 0.016 0.250 −0.014 0.131 −0.531 0.365 

6 Logic. 0.299 −0.005 +0.530 0.054 0.083 −0.174 0.411 

7 Logic. 0.134 0.052 +0.526 0.018 0.080 −0.259 0.371 

8 Logic. 0.330 0.095 +0.543 0.036 0.143 0.069 0.440 

9 Spatial −0.020 0.155 0.312 0.091 0.093 0.064 0.142 

10 Spatial 0.125 0.102 +0.441 0.058 0.092 0.117 0.246 

11 Spatial 0.138 0.126 0.227 0.137 0.150 0.170 0.157 

12 Spatial +0.590 0.148 0.173 0.061 0.095 0.098 0.422 

13 Motor 0.272 0.135 0.117 0.083 0.190 0.094 0.158 

14 Motor 0.150 0.132 0.011 0.102 +0.710 −0.053 0.557 

15 Motor +0.488 0.182 0.136 0.066 +0.444 0.086 0.498 

16 Motor 0.019 0.174 0.116 0.034 +0.713 −0.020 0.554 

17 Music 0.150 +0.635 0.097 0.079 0.086 0.083 0.456 

18 Music 0.123 +0.824 0.023 0.062 0.085 0.004 0.705 

19 Music 0.066 +0.779 0.015 0.053 0.114 0.027 0.628 

20 Music 0.168 +0.696 0.029 0.087 0.059 −0.025 0.525 

21 Inter. 0.213 0.197 0.037 +0.570 0.028 −0.044 0.414 

22 Inter. 0.124 0.087 0.029 0.141 −0.018 0.079 0.050 

23 Inter. 0.137 0.079 0.025 +0.874 0.073 0.037 0.796 

24 Inter. +0.616 0.092 0.136 0.214 0.058 0.016 0.456 

25 Intra. +0.749 0.137 0.157 0.052 0.021 −0.020 0.608 
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Continued 

26 Intra. +0.693 0.118 0.142 0.001 0.022 0.057 0.518 

27 Intra. +0.779 0.048 0.033 0.036 0.026 0.049 0.614 

28 Intra. +0.475 0.139 0.268 0.240 0.051 0.022 0.377 

29 Spirit. +0.450 0.143 0.063 0.180 −0.005 −0.003 0.259 

30 Spirit. +0.561 0.062 0.049 0.064 0.029 0.114 0.339 

31 Spirit. +0.724 0.120 0.061 0.088 −0.020 −0.017 0.551 

32 Spirit. 0.356 0.117 0.112 0.255 −0.006 0.104 0.228 

33 Environ. +0.795 0.073 0.059 0.063 0.092 0.038 0.655 

34 Environ. +0.735 0.028 0.002 0.101 0.096 0.145 0.582 

35 Environ. +0.665 0.088 −0.020 0.156 0.077 −0.008 0.480 

Note. F1 = broad reflective-environmental cluster; F2 = musical; F3 = mathematical/selected spatial; F4 = interpersonal; F5 = man-
ual/practical; F6 = mixed school-subject contrast. h2 = extracted communality. Signs are arbitrary; factor 5 and factor 6 may contain 
negative and positive item associations. Magnitudes at or above 0.40 are emphasised in the table text; cross-loadings were screened 
at 0.30. 

3.4. Forced Nine-Factor Structure: Unrestricted versus Unique 
Matches 

For comparison with the nine-domain scoring key, a forced nine-factor principal-
axis solution accounted for 45.91% of total standardised item variance. Musical 
and environmental domains were coherent on their respective factors (all four 
musical items and all three environmental items primarily loaded on their strong-
est factors). However, Table 4 shows that a unique domain-to-factor assignment 
substantially underestimated the shared loading structure of intrapersonal and 
spiritual items. Both domains had their best unrestricted match on factor 1, also 
preferred by environmental items. Intrapersonal mean absolute loading was 0.682 
on factor 1 (four of four primary items), but only 0.166 after unique matching 
forced it onto factor 9 (zero primary items). The corresponding values for spiritual 
items were 0.518 on factor 1 (four of four) versus 0.157 on assigned factor 7 (zero 
of four). These low assigned matches therefore arose mainly from the constraint 
against sharing a factor, not from an absence of coherent item covariation. 
 

Table 4. Strongest unrestricted and uniquely assigned factors in the nine-factor solution. 

Keyed domain Best F Best |λ| Primary Assigned F Assigned |λ| Primary Difference 

Linguistic 1 0.223 2/4 6 0.219 1/4 0.004 

Logical-mathematical 3 0.478 3/4 3 0.478 3/4 0.000 

Spatial 3 0.251 2/4 8 0.157 0/4 0.094 

Bodily-kinesthetic 5 0.510 2/4 5 0.510 2/4 0.000 
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Continued 

Musical 2 0.734 4/4 2 0.734 4/4 0.000 

Interpersonal 4 0.469 2/4 4 0.469 2/4 0.000 

Intrapersonal 1 0.682 4/4 9 0.166 0/4 0.516 

Spiritual 1 0.518 4/4 7 0.157 0/4 0.361 

Environmental 1 0.725 3/3 1 0.725 3/3 0.000 

Note. Best F identifies the factor with highest mean absolute loading for that domain without any uniqueness restriction. Assigned 
F is the factor selected by a global one-to-one matching algorithm. Primary counts reflect the number of domain items whose highest 
absolute loading is on that factor. The difference is Best |λ| minus Assigned |λ|. 

 
Spatial items were comparatively dispersed (best unrestricted mean absolute 

loading = 0.251 on factor 3, with two primary items); the linguistic best-factor 
mean was also low (0.223). In contrast, the musical, environmental, logical-math-
ematical, bodily-kinesthetic and interpersonal domains retained the same strong-
est factor under constrained and unconstrained allocation. The findings challenge 
independent recovery of all nine named constructs without implying that every 
nominal domain is internally incoherent. 

3.5. Missing-Data and Parallel-Analysis Sensitivity 

The primary six-factor retention decision was unchanged when both invariant 
records were retained in the complete-case analysis (n = 539), when up to two 
missing item responses per person were replaced with the observed item medians 
(n = 603), or when up to four missing responses were so replaced (n = 606). It was 
also unchanged when the null datasets were generated from independent standard-
normal variables rather than permutations of each observed item column. Table 5 
summarises these comparisons. However, reduced-matrix parallel analysis with 
squared multiple correlations on the diagonal retained seven sequential factors in 
all four sample specifications. The narrow eighth-rank gap in this reduced-matrix  
 
Table 5. Sensitivity of sequential 95th-percentile parallel-analysis retention. 

Analytic specification n Full R Reduced R Rank-7 gap 

Complete, noninvariant (primary) 537 6 7 −0.102 

All complete records 539 6 7 −0.113 

Median imputation: ≤2 missing 603 6 7 −0.139 

Median imputation: ≤4 missing 606 6 7 −0.139 

Note. Full R = full Pearson correlation matrix; Reduced R = observed and random matrices 
with squared multiple correlations as diagonal estimates. Rank-7 gap = observed minus 
95th-percentile random eigenvalue at rank 7 under the full-matrix method. The primary 
finding is stable to the stated exclusion/imputation changes, but changes from six to seven 
under reduced-matrix retention. Median imputation is sensitivity analysis only. 

https://doi.org/10.4236/psych.2026.1711062


A. Arthur-Sarfo et al. 
 

 

DOI: 10.4236/psych.2026.1711062 1274 Psychology 
 

procedure underscores that dimension count is partly method dependent. Hence, 
“six factors” characterises the chosen primary full-correlation retention specifica-
tion rather than a universally established latent structure. 

4. Discussion 

The study provides a differentiated appraisal of the MIPQ III among the surveyed 
undergraduates. Although nine scale scores are stipulated by the questionnaire, 
the evidence does not support treating all nine as internally reliable and factorially 
independent. Instead, musical, intrapersonal and environmental composites ex-
hibited comparatively high internal consistency, linguistic and spatial composites 
had low reliability, and the primary factor-retention procedure identified six ra-
ther than nine dimensions. The full loading matrix is essential to understanding 
this result: the first factor included intrapersonal, spiritual and environmental 
items, whereas a sixth factor reflected a narrow contrast between two school-sub-
ject statements rather than a coherent new intelligence. 

The unconstrained nine-factor comparisons explain an apparent inconsistency 
in the original report. Intrapersonal items were reliable within their assigned scale 
but appeared poorly recovered when a one-to-one matching algorithm forced 
them away from the factor also preferred by environmental and spiritual items. 
The direct loading analysis shows that intrapersonal and spiritual items shared a 
substantial factor with environmental content. Accordingly, reliability is not suf-
ficient evidence of discriminant validity, and a weak forced assignment must not 
be conflated with a lack of shared structure (Cronbach, 1951; McNeish, 2018; Rev-
elle & Zinbarg, 2009). 

The musical domain offered the clearest case of a relatively distinctive four-item 
self-perception cluster. The environmental items were similarly coherent but showed 
a pronounced ceiling, limiting precision among highly endorsing respondents. The 
linguistic and spatial scales are of particular concern, because their weak average 
interitem associations and diffuse loading patterns compromise score precision. 
These discrepancies call for item-level content review, cognitive interviews, broader 
initial item pools, and testing whether differently worded items represent per-
ceived capability, personal interest or opportunities for learning rather than a sin-
gle latent ability. 

The factor-count sensitivity analysis adds an important qualification to the ti-
tle’s six-factor finding. Independent permutation-based parallel analysis of the full 
correlation matrix repeatedly retained six factors under reasonable data-exclusion 
choices. Nevertheless, an otherwise comparable reduced common-factor matrix 
procedure retained seven. Parallel analysis must therefore be identified by matrix 
convention, simulation method and threshold rather than cited simply as a uni-
versal rule (Horn, 1965; Hayton et al., 2004). In addition, treating ordered 1 - 5 
responses with Pearson correlations is an approximation; future work should ex-
amine ordinal/polychoric analyses, factor stability, and alternative oblique rota-
tions that allow genuine domain associations (Gadermann et al., 2012; Fabrigar et 
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al., 1999). 
External validation should be designed around the inference that an instrument 

is intended to support. Measurement discussions in other applied disciplines 
make the same general point: a useful instrument must be matched to its target 
construct and decision context (Kyle et al., 2025). Studies seeking behavioural in-
dicators beyond self-report, including work on critical-thinking assessment, offer 
examples of a different measurement strategy (Li et al., 2026). By contrast, explor-
atory psychophysiological work associated with multiple-intelligences concepts 
uses a substantially different mode of measurement (Minkin et al., 2024). Neither 
line of research establishes convergent validity for the 35-item MIPQ III in this 
sample. 

The importance of keeping the assessment target explicit is also evident in re-
search evaluating personality-like outputs from large language models (Serapio-
García et al., 2023): properties of a measurement procedure and its respondent 
cannot simply be transferred to another population or construct. That study does 
not provide evidence about human intelligence profiles. For the present question-
naire, a defensible next step is to compare item scores with appropriately chosen 
human performance assessments, observer reports and prospective educational 
criteria before interpreting them as indicators of ability. 

4.1. Implications for Education and Assessment 

The questionnaire can still serve as a structured prompt for discussing perceived 
interests, learning experiences and strengths. However, self-ratings should not be 
interpreted as performance tests, nor should students be assigned to curriculum 
tracks, denied opportunities or taught exclusively through a presumed intelligence 
type on the basis of these scores. The unequal reliability across domains means 
that even descriptive group comparisons should be reported scale by scale, with 
attention to uncertainty. Educational interpretations would be stronger if sup-
ported by independent performance tasks, other-informant ratings and evidence 
that domain scores predict meaningful outcomes beyond general self-confidence 
or enjoyment. 

4.2. Study Limitations 

First, the study relied on voluntary participation at one Ghanaian university. Re-
cruitment invitations, eligible population counts and academic-programme rep-
resentation were not documented in the analytic files. The response rate cannot 
be calculated, and selection bias limits the representativeness and generalisability 
of the estimates. Second, the MIPQ III relies entirely on students’ self-appraisals, 
which may reflect interests, response styles, educational opportunity and social 
desirability as well as perceived competence; no external ability or performance 
criteria were administered. Third, factor extraction used 537 of the 613 available 
respondents because of missing responses and two complete invariant response 
patterns. Although six-factor retention persisted in specified imputation and in-
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clusion checks, these are not a substitute for investigating the missingness mech-
anism or using model-based methods for incomplete ordinal data. 

Fourth, the six factors were exploratory rather than confirmed, and several fac-
tors contained few well-defined items or substantial content overlap. The sample 
was not divided into independent exploratory and confirmatory subsamples; con-
firmatory factor analysis, test-retest reliability, cross-institutional measurement 
invariance and longitudinal or performance-based validation were not under-
taken. Fifth, the primary six-factor conclusion was sensitive to the full-correlation 
versus reduced-matrix convention of parallel analysis, and an orthogonal varimax 
solution may obscure associations between latent dimensions. Together, these 
limitations preclude treating either six or nine factors as a final validated model 
of distinct intelligences. 

5. Conclusion 

The MIPQ III produced an uneven nine-score profile in this Ghanaian under-
graduate sample. Reproducible full-correlation parallel analysis indicated six di-
mensions under the prespecified retention criterion, but common-factor parallel 
analysis indicated seven. More importantly, the six-factor loading matrix and un-
restricted nine-factor comparisons revealed both distinct item clusters and marked 
overlap, especially among intrapersonal, spiritual and environmental self-percep-
tions. The strongest justified conclusion is about the present self-report instru-
ment, not the number of human intelligences: its nine scores should not be as-
sumed to measure nine separable abilities. Further item refinement, independently 
replicated factor analysis and performance-based validation are needed before 
consequential individual use. 
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