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INTRO

• High correlations between related word feature measures can 

lead to suppression. This can make it difficult to determine which 

measure is best for modelling.

• While previous factor analyses have considered this question, 

none to date have focused on only academic words.

o Academic words, in this sense, are words that are frequently 

encountered in academic texts (e.g. textbooks) and can be 

used in diverse subjects.

• We hope to shed light on the differences between general and 

academic English words, which can help instructors to determine 

what vocabulary might be best to focus on. 

• We have then applied this factor structure to item difficulty in a 

variety of word knowledge tasks.

METHODS

• Brysbaert, Mandera, McCormick, and Keuleers (2019) created a 

factor analysis based on 2,000 words.  They reported eight latent 

factors that explained 73% of the variance: 

o Frequency, prevalence, concreteness, similarity, length, 

valence, arousal, and gender. 

• For our replication, we focused on 3,000 academic words from 

the Academic Word List (AWL; Coxhead, 2000). 

o These words frequently occur in academic texts, are used in 

diverse subjects, and are not the most frequent 2000 words. 

o The AWL has been a pivotal piece of research due to the 

immense coverage of academic texts.

o Interventionists have focused on these words to improve 

argumentation and academic writing (Lawrence et al., 2015).

• Next, we collected objective word feature data. 

o We excluded all behavioral and subjective measures, such 

as lexical decision times and concreteness ratings, and 

instead focused on 19 objective variables (e.g. word length 

and number of meanings). 

RESULTS

• We conducted an exploratory factor analysis (EFA) so that we 

could explore the replicability of previous analyses without forcing 

variables to any particular factor, and because our sample of 

words was strictly academic words. 

• We extracted five factors, which explained 63% of the variance. 

• When comparing these factors to Brysbaert et al.’s eight factors, 

the objective factors are consistent: 

o Our orthographic complexity is approx. the length factor; 

proximity is approx. similarity; and frequency is unchanged. 

Semantic dispersion is a grouping of the objective measures 

on the prevalence factor and senses a grouping of the 

objective measures on the concreteness factor. 
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Table 1

Full Results of the EFA for 3000 Academic Words

Ortho

Comp
Prox Freq

Sem

Disp
Senses Communality Uniqueness

Phonemes 0.96 0.00 -0.01 0.02 0.07 0.89 0.11

Length 0.96 0.00 -0.04 0.01 0.07 0.91 0.09

pld20         0.89 -0.02 0.06 0.04 -0.09 0.84 0.16

old20         0.84 -0.06 0.05 0.01 -0.11 0.80 0.20

Syllables 0.84 -0.02 0.01 0.01 -0.08 0.76 0.24

Morphemes 0.66 0.05 -0.24 0.11 0.07 0.53 0.47

Phonographic Neighbors 0.06 0.98 0.02 0.01 0.01 0.91 0.09

Orthographic Neighbors -0.03 0.92 -0.05 0.02 -0.01 0.85 0.15

Phonologic Neighbors -0.12 0.73 0.05 0.03 -0.01 0.63 0.37

Frequency (Brown) 0.00 0.01 0.82 0.04 0.02 0.71 0.29

Frequency (HAL) -0.13 0.00 0.76 0.00 0.05 0.70 0.31

Context Div. (Adelman) 0.04 0.10 0.49 0.26 -0.02 0.45 0.55

Context Div. (SUBTLEX) 0.02 0.05 0.43 0.35 0.13 0.54 0.46

Frequency (Zeno) 0.00 0.03 0.33 0.71 0.03 0.88 0.12

Dispersion -0.04 -0.01 -0.06 0.89 0.00 0.75 0.25

Word Age 0.03 -0.03 -0.04 0.43 0.22 0.28 0.72

Semantic Dispersion -0.01 -0.01 0.03 0.35 0.03 0.14 0.86

Senses (Wordnet) -0.05 0.01 -0.01 0.11 0.73 0.63 0.38

Senses (Wordsmyth) -0.02 0.02 0.12 0.19 0.58 0.33 0.67

Eigenvalue 4.66 2.42 2.29 2.15 1.10

Proportion Variance 0.23 0.12 0.11 0.11 0.06

Table 2

Correlations between All Possible Word Features

Word Feature 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 Phonemes 1 .92 .89 .84 .88 .67 -.50 -.56 -.61 -.10 -.28 -.18 -.40 -.32 -.18 -.10 -.06 -.37 -.33

2 Length .92 1 .85 .87 .85 .71 -.53 -.60 -.59 -.11 -.29 -.18 -.39 -.31 -.16 -.11 -.05 -.38 -.32

3 pld20 .89 .85 1 .91 .82 .60 -.51 -.56 -.60 -.09 -.32 -.16 -.41 -.35 -.23 -.20 -.13 -.40 -.42

4 old20 .84 .87 .91 1 .77 .58 -.56 -.62 -.59 -.09 -.34 -.17 -.41 -.36 -.24 -.22 -.13 -.42 -.44

5 Syllables .88 .85 .82 .77 1 .68 -.48 -.53 -.56 -.08 -.25 -.15 -.38 -.31 -.18 -.10 -.08 -.38 -.35

6 Morphemes .67 .71 .60 .58 .68 1 -.34 -.37 -.40 -.07 -.20 -.12 -.31 -.23 -.10 -.06 -.01 -.34 -.23

7 Phonog. N -.50 -.53 -.51 -.56 -.48 -.34 1 .93 .79 .09 .23 .16 .30 .25 .14 .12 .06 .32 .33

8 Ortho N -.56 -.60 -.56 -.62 -.53 -.37 .93 1 .82 .14 .27 .22 .34 .30 .16 .14 .08 .34 .35

9 Phonol. N -.61 -.59 -.60 -.59 -.56 -.40 .79 .82 1 .12 .27 .21 .35 .30 .16 .14 .08 .34 .34

10 Freq (Brown) -.10 -.11 -.09 -.09 -.08 -.07 .09 .14 .12 1 .26 .82 .21 .27 .14 .08 .15 .11 .12

11 Freq (HAL) -.28 -.29 -.32 -.34 -.25 -.20 .23 .27 .27 .26 1 .43 .82 .82 .63 .44 .41 .46 .52

12 CD (Adel.) -.18 -.18 -.16 -.17 -.15 -.12 .16 .22 .21 .82 .43 1 .38 .47 .26 .15 .26 .22 .23

13 CD (SUB) -.40 -.39 -.41 -.41 -.38 -.31 .30 .34 .35 .21 .82 .38 1 .81 .64 .38 .43 .48 .52

14 Freq (Zeno) -.32 -.31 -.35 -.36 -.31 -.23 .25 .30 .30 .27 .82 .47 .81 1 .72 .44 .39 .46 .53

15 Dispersion -.18 -.16 -.23 -.24 -.18 -.10 .14 .16 .16 .14 .63 .26 .64 .72 1 .44 .53 .36 .44

16 Age (ngram) -.10 -.11 -.20 -.22 -.10 -.06 .12 .14 .14 .08 .44 .15 .38 .44 .44 1 .46 .29 .35

17 Sem. Disp. -.06 -.05 -.13 -.13 -.08 -.01 .06 .08 .08 .15 .41 .26 .43 .39 .53 .46 1 .25 .36

18 Senses (WN) -.37 -.38 -.40 -.42 -.38 -.34 .32 .34 .34 .11 .46 .22 .48 .46 .36 .29 .25 1 .70

19 Senses (WS) -.33 -.32 -.42 -.44 -.35 -.23 .33 .35 .34 .12 .52 .23 .52 .53 .44 .35 .36 .70 1

Table 3

Example words with estimated factor scores

Word
Orthographic

Complexity
Proximity Frequency Dispersion Senses

disproportionately 4.99 -0.05 -2.11 -2.37 -1.03

circumstances 3.27 -0.38 0.70 0.14 -0.35

obtain -1.21 -0.31 0.58 0.64 -0.84

bulk -1.84 1.37 -0.17 -0.08 -0.18

retain -1.01 0.56 -0.58 -0.01 -0.35

ensured -2.02 0.67 -0.41 -2.44 -1.18

equity -0.05 -0.87 0.06 -1.19 -0.14

negate 1.56 -0.80 -0.90 -1.41 -1.21

complex 0.02 -0.57 1.04 0.78 0.10

data -1.41 -0.23 1.85 -0.47 -1.30

paralyzed 1.29 -0.55 -1.30 0.09 -0.15

contradict 1.19 -0.36 -0.74 -0.84 -0.06

interaction 0.36 0.18 0.25 1.10 -0.34

examination 1.69 -0.21 0.08 1.14 0.30

amnesty 0.11 -0.61 0.19 -2.27 0.20

conflicted -0.51 -0.06 0.90 -3.75 -1.31

extracted 0.64 -0.53 -0.83 -1.01 0.97

project -0.19 -0.55 1.27 -0.12 1.44

subsequent 0.96 0.06 0.24 0.01 -2.33

authored -2.88 0.39 1.29 -5.57 -2.15


