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ABSTRACT
Objective: The aim of this study was to create age-stratified norms 
for the Raven’s Standard Progressive Matrices (SPM) for Sri Lankan 
adults.
Methods:  A sample of 610 adults (age: 18–72 years; education: 
1–19 years), underwent the 60-item version of the SPM under indi-
vidual supervision of a test administrator. The sample was stratified 
into 5-year age bands, and the norms are presented as percentile 
tables and percentile curves.
Results:  The age-related changes were more accurately predicted 
by a curvilinear model (overall R2 = 0.961) than a linear regression 
model (R2 = 0.639). The SPM norms are presented as age-stratified 
percentile tables, as well as sex-, age- and education-adjusted mul-
tiple regression equations. The highest percentiles in the younger 
end of the age spectrum showed a ceiling effect. In the context of 
age-stratified US (1993) and British (1992) norms, older individuals 
in the Sri Lankan sample scored much lower than their Western 
counterparts. However, the difference narrowed in the younger age 
bands, showing no difference among the 18-to-22-year age bands 
in the three countries.
Conclusions:  This age-by-country interaction can be partly 
explained by poorer education in the older individuals in the pres-
ent sample compared to those in the US and UK standardization 
samples. SPM norms presented in this paper fill a hiatus in assess-
ment of general intellectual ability in Sri Lankan adults. Given that 
Sri Lanka improves its educational, socioeconomic and health stan-
dards faster than the nations who have already reached higher 
standards, these norms would require re-standardization in the 
coming decades.

Abbreviations:  RPM: Raven’s Progressive Matrices; SPM: Standard 
Progressive Matrices; WAIS: Wechsler Adult Intelligence Scale
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Introduction

Raven’s Progressive Matrices (RPM) is a test of fluid intelligence (Raven, 1941). It 
specifically taps into the educative component of general intelligence, i.e. ability to 
form novel, largely non-verbal schemata that enable the individual to handle com-
plexity of a problem and thus think clearly (Raven, 2000). The standard adult version, 
Standard Progressive Matrices (SPM), consists of a pattern or a matrix of figures with 
the last component missing. The subjects have to use the eductive ability and choose 
the missing part/design from 6 or 8 options printed beneath each set to complete 
the matrix. The SPM consist of 60 such matrices in five sections (A–E), with increasing 
difficulty. The raw score (out of 60) is used as a measure of general cognitive ability. 
The language-independent, intuitive, abstract, visuospatial nature of SPM makes it 
less susceptible to cultural biases (Raven, 2000), although the test is not culture-free 
(Gonthier, 2022). SPM scores correlate well with Wechsler Adult Intelligence Scale 
(WAIS) IQ scores (Bingham et  al., 1966; O’Leary et  al., 1991; Sinha, 1951).

Two widely cited adult SPM standardization samples originate from the UK (1992; 
from Dumfries, Scotland) and the US (1993, from Des Moines, Iowa) (Raven, 2000; 
Raven et  al., 2004). Both studies used the same methods of data collection and pre-
sentation of norms: as percentiles for 5-year age bands. The samples were recruited 
from one locality in each country; however, the demographic structure of each sample 
was representative of the national statistics. It is customary to tabulate the percentile 
scores of newer standardization samples of other countries against the corresponding 
percentiles of these British and US norms (Raven et  al., 2004). The RPM norms for 
healthy community-living adults in different countries have been extensively published, 
and meticulously reviewed (see Brouwers et  al., 2009; Wongupparaj et  al., 2015, 2023 
for reviews). In the most recent systematic review, Wongupparaj et  al. (2023) cite 431 
independent studies in 1038 independent samples from 71 different countries that 
included a total of around 270,000 participants. The majority of those studies were 
conducted in children and adolescents. Three-hundred-and-two samples (consisting 
a total of around 45,000 participants) consisted of adults 20 years or older. Differences 
of normative scores across countries and increasing average SPM scores with time 
(the Flynn effect) have been now widely documented (Brouwers et  al., 2009; Daley 
et  al., 2003; Flynn, 2009; Raven, 2000; Wongupparaj et  al., 2015). Two recent 
meta-analyses indicate that this Flynn effect is most prominent in middle-income 
countries (Brouwers et  al., 2009; Wongupparaj et  al., 2023). The Flynn effect was 
minimal in high-income countries. Interestingly, a reverse Flynn effect in measures of 
intelligence has been reported in the last decade or two in some high-income coun-
tries (Dutton et  al., 2016; Dworak et  al., 2023). Overall, global trends highlight the 
need for new standardized norms especially for developing countries, including Sri 
Lanka (a lower-middle-income country), where the secular trends are most prominent.

Although Sri Lankan norms are available for some cognitive screening tests (De 
Silva et  al., 2009; Srinivasan, 2010; Suraweera et  al., 2016; Suriyakumara et  al., 2019) 
and neuropsychological tests of specific cognitive domains (Dassanayake & Ariyasinghe, 
2019; Dassanayake, Baminiwatta, et  al., 2021; Dassanayake, Hewawasam, et  al., 2021; 
Dassanayake et  al., 2020; Srinivasan & Jaleel, 2015), there are no validated general 
intelligence tests for Sri Lankan adults. Some items in the IQ tests like WAIS need to 
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be significantly modified to make the test culturally valid for Sri Lanka, whereas 
simpler tests like National Adults Reading Test cannot be adapted to the native lan-
guages spoken in Sri Lanka (Sinhala and Tamil) because the vocabularies of both 
languages are phonetically regular. In contrast, the intuitive, educative nature of the 
SPM minimized the dependence of the test performance on language. In this context, 
the aim of the present study was to create age-stratified norms for the SPM for Sri 
Lankan adults.

Methods

Participants

SPM data were collected as a part of a larger study that generated norms for a 
number of other neuropsychological tests for Sri Lankan adults (Dassanayake, 
Hewawasam, et  al., 2021; Dassanayake et  al., 2020). The study was conducted at the 
Faculty of Medicine, University of Peradeniya, located in the Central Province; and 
the Faculty of Medicine and Allied Sciences, Rajarata University of Sri Lanka, 
Anuradhapura, located in the North Central Province of the country. The study was 
conducted according to the Declaration of Helsinki (World Medical Association, 2013), 
with the approval of the respective institutional ethics review committees. Potential 
participants (18 years or older) were recruited from February 2017 to September 2021, 
through word-of-mouth and flyers and posters displayed within the respective uni-
versities, the university-affiliated tertiary-care Teaching Hospitals (Peradeniya and 
Anuradhapura), and the surrounding localities. The participants thus also included 
the employees of the universities and the hospitals (who were originally from various 
parts of the country), their acquaintances, and the visitors and the persons accom-
panying the patients referred to the tertiary-care centers from different parts of the 
country. Informed written consent was obtained from all participants. Each participant 
was compensated with 500 Sri Lankan Rupees (equivalent to about 3 US dollars at 
the time of the data collection) for the time they spent on the study.

We excluded the respondents who had a history of neurological or psychiatric 
illnesses, dependence on alcohol or other substances, gross uncorrected visual impair-
ment or severe/terminal medical illnesses. All included participants were able to carry 
out activities of daily living independently. However, we did not exclude the individuals 
who had medical conditions that do not affect their general functionality or cognitive 
performance: We envisaged that such exclusions would make the sample overly 
healthy, thus limiting the generalizability of the norms to the adult population in 
general (Strauss et al., 2006).

The years of schooling, post-schooling diplomas, and graduate and postgraduate 
education were summed to count the total years of formal education. Part-time 
courses were converted to full-time equivalents before aggregating. Except two par-
ticipants who did not have any schooling, the duration of education of the sample 
ranged between 1 and 19 years. We have described the formal education setting in 
Sri Lanka in more detail in a recent paper (Dassanayake & Ariyasinghe, 2019). As of 
2019, out of a total around 4.4 million students, around 4.06 million (92%) were in 
government schools, 138,000 (3%) in private schools (that follow the local academic 
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curriculum) and 140,000 (3%) in international schools that follow international curricula 
(National Human Resource Development Council of Sri Lanka, 2022). All participants 
in the present sample were educated in public (government) schools or private schools 
(that follow the local curriculum and exams set by the Ministry of Education), or both 
at different times of their school career. No participants were educated in international 
schools.

Socio-demographic characteristics of the sample (age, years of education, province 
of residence, occupational group) are summarized in Table 1. The initial sample con-
sisted of 643 participants aged between 18 and 83 years [mean (SD) age = 46.3 (16.9), 
mean (SD) years of education = 12.0 (3.7)]. Two hundred and ninety (45.2%) were 
males [mean (SD) age = 44.0 (17.3) years, mean (SD) years of education = 12.2 (3.5)], 

Table 1. S ample characteristics (n = 643).
Count Percentage (%)

Age (years)
18–22 51 7.9
23–27 64 10.0
28–32 64 10.0
33–37 50 7.8
38–42 51 7.9
43–47 55 8.6
48–52 58 9.0
53–57 56 8.7
58–62 52 8.1
63–67 57 8.9
68–72 52 8.1
≥73 33 5.1

Years of education
0 (No schooling) 2 0.3
1–6 (Primary education) 65 10.1
7–11 (Lower secondary ± Ordinary Level 

qualifications)
243 37.8

12–13 (Upper secondary ± Ordinary Level 
qualifications)

165 25.7

14–17 (Post-schooling diploma, graduate education) 112 17.4
≥18 (Postgraduate education) 56 8.7

Province
Central 163 25.3
Eastern 34 5.3
North Central 94 14.6
Northern 30 4.7
North Western 62 9.6
Sabaragamuwa 59 9.2
Southern 35 5.4

Uva 62 9.6
Western 104 16.2
Occupational group (according to ISCO-08)
Managers 4 0.6
Professionals 79 12.3
Technicians and associate professionals 104 16.2
Clerical support workers 41 6.4
Service and sales workers 76 11.8
Skilled agricultural, forestry and fishery workers 2 0.3
Craft and related trades workers 11 1.7
Plant and machine operators and assemblers 5 0.8
Elementary occupations 193 30.0
Fulltime students 31 4.8
Not employed/retired 97 15.1

Note. ISCO-08: International Standard Classification of Occupations – version 08.
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and 352 were females [mean (SD) age = 48.2 (16.4) years, mean (SD) years of edu-
cation = 11.7 (3.9)]. Compared to the percentage of population living in each province 
in the country (Central Bank of Sri Lanka, 2020), the sample significantly overrepre-
sented the Central and North Central Provinces (where the participant recruitment 
was done) and underrepresented the Southern Province. As per the ethnic distribution, 
the sample consisted of 490 Sinhalese (76.2%), 65 Sri Lankan Tamils (10.1%), 25 Indian 
Tamils (3.9%) and 63 Moors (9.8%). This distribution was similar to the national demo-
graphic statistics (Central Bank of Sri Lanka, 2020).

The first language of ethnic Sinhalese in Sri Lanka (74.9% of the population) is 
Sinhala, and Tamils (15.3% of the population) is Tamil. Most moors (9.3% of the pop-
ulation) also identify Tamil as their first language. Most Tamils and Moors in Sri Lanka 
speak both Sinhala and Tamil. In the present sample, 419 (76.4%) reported that their 
primary language as Sinhala and 152 (23.6%) as Tamil.

SPM test administration

The 60-item version of the SPM (Standard Progressive Matrices®; 2000 Edition: Updated 
2004) was administered individually to each participant by a test administrator in the 
primary language of the participants. Verbal instructions and explanations were pro-
vided with the first question (for which all participants of the sample made the correct 
answer); and then the participants were allowed to complete the test at their own 
pace. Any further clarifications about what is being required of the participants during 
the test were provided by the test administrator. The number of correct responses 
were counted by the test administrator upon completion of the test to obtain the 
SPM raw score.

Data analysis

Initially, multiple linear regression models were used to explore the potential effect 
of age, sex and years of education on SPM raw scores of the sample. Further explo-
ration of the data showed that the SPM scores did not change linearly, but in a 
curvilinear fashion with age (Figure 1)—an observation consistent with Raven’s original 
observations and subsequent normative studies (Raven, 2000). For norming, the sample 
was stratified in to 5-year age bands (18–22, 23–27, 28–32, 33–37, 38–42, 43–47, 
48–52, 53–57, 58–62, 63–67, 68–72) as commonly stratified in previous SPM norms; 
and the percentile scores were derived for each age band. The internal consistency 
of SPM was also calculated (as indexed by Cronbach’s alpha) for the full sample and 
each age band.

To create smoothed percentile curves and norm tables, the cNORM package in R 
was used in accordance with methods described by Lenhard et  al. (2018). cNORM 
generates continuous test norms by modelling the higher order three-dimensional 
relationship between the expected test raw score, age-specific norm score, and the 
explanatory variable (i.e. age) using Taylor polynomials. By drawing on the complete 
dataset, this approach smooths out imbalances of distinct subsamples, thus reducing 
local violations of representativeness and raising statistical power. In comparison to 
conventional norming, this approach achieves higher norming quality even with 
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considerably smaller normative samples (Lenhard & Lenhard, 2021). cNORM selects 
the best fitting model which explains as much variance as possible in the original 
data (higher R2) with as few predictors as possible.

Results

As expected, SPM raw scores had a strong negative correlation with age (Pearson’s 
r = −0.683, p < .0001), and a strong positive correlation with years of education (r = 0.722, 
p < .0001). However, age was also negatively correlated with years of education 
(r = −0.534, p < .0001); and the duration of education in older age bands were signifi-
cantly less compared to the younger age bands (one-way ANOVA, F11 = 29.908, 
p < .0001). Table 2 summarizes the duration of education in each age band. The mean 
(SD) years of education in the youngest age band (18–22 years)—although some were 
yet to complete their tertiary education—was 13.1 (1.1) years, whereas that of the 
68-to-72-year age band was 9.0 (3.1) years.

Regression models

Multiple linear regression analysis (including sex, age and years of education as 
explanatory variables) accounted for 63.9% of the SPM variance of the SPM scores 
(adjusted R2 = 0.639, p < .0001). In this model, SPM raw scores were lower in the older 
individuals (unstandardized B = −0.362, p < .0001, shared variance = 11.3%) and better 
in those who had longer education (B = 2.076, p < .0001, shared variance = 18.2%). 
After adjusting for age and education males had a small (B = 1.704), significant (p 
=.021) advantage over females: However, sex accounted for only 0.3% of the variance 
of SPM scores.

The regression equations are as follows:

Figure 1. O bserved percentiles (circles) and smoothed percentile curves for 5, 10, 25, 50, 75, 90 
and 95th percentiles for SPM in the sample (overall model R2 = 0.961). Age axis values denote the 
middle value of each age band.
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For males:

	 PredictedSPMrawscore ageinyears yearsof= − × + ×27 096 0 362 2 076. . . eeducation	

For females:

	 PredictedSPMrawscore 25 ageinyears yearsof= − × + ×. . .392 0 362 2 076 eeducation	

The Supplementary File presents a Microsoft Excel-based calculator which—upon 
entry of age, sex, years of education of the SPM raw score of an individual—gives 
the predicted SPM raw score, and the standard score of the individual (i.e. how many 
standard deviations above or below the predicted score).

Percentile scores

There were only 33 participants older than 72 years. Given the cognitive functions 
change significantly in this age range, percentile scores were not derived for this age 
group. Therefore, the percentile scores are based on 610 participants aged between 
18 and 72 [mean (SD) age = 44.6 (15.8), mean (SD) years of education = 12.1 (3.7), 
272 (44.6%) men]. Importantly, the curvilinear model had a much better predictive 
power (overall model R2 = 0.961) than the linear regression model (overall model R2 
= 0.639) even if the former has only age as a predictor. Figure 1 shows the percentile 
curves, and Table 3 shows the smoothed percentile scores of different age bands. A 
ceiling effect was observed for the 95th percentile of the SPM scores up to 47 years. 
Interestingly, we also observed flattening of the SPM scores of the lower half of the 
samples from the age band 63–67 to 68–72 (Figure 1). Apart from these exceptions, 
the general trend was for the percentile scores to markedly decline with age. Table 4  
and Figure 2 compare the percentile scores of the present sample those of the stan-
dardization samples from US (1993, from Des Moines, Iowa: n = 625) and UK (1992; 
from Dumfries, Scotland: n = 645) (Raven, 2000; Raven et  al., 2004). The comparison 
shows that the older individuals in the Sri Lankan sample score much lower than 
their counterparts in US and UK. However, the difference narrowed in the younger 

Table 2. Y ears of education in different age bands (n = 643)

Age band (years) Count
Mean (SD) years of 

education 95% confidence intervals

18–22 51 13.08 (0.43) 12.24, 13.92
23–27 64 15.63 (0.38) 14.88, 16.37
28–32 64 14.47 (0.38) 13.72, 15.22
33–37 50 13.58 (0.43) 12.74, 14.42
38–42 51 13.08 (0.43) 12.24, 13.92
43–47 55 12.49 (0.41) 11.69, 13.30
48–52 58 11.10 (0.40) 10.32, 11.89
53–57 56 10.32 (0.41) 9.52, 11.12
58–62 52 9.81 (0.42) 8.98, 10.64
63–67 57 9.67 (0.40) 8.88, 10.46
68–72 52 9.02 (0.42) 8.19, 9.85
≥73 33 8.82 (0.53) 7.78, 9.86
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Table 3. R aven’s Standard Progressive Matrices percentile scores (smoothed) by age band.

Raw 
score

Percentiles by age band (years)

18 to 
22

23 to 
27

28 to 
32

33 to 
37

38 to 
42

43 to 
47

48 to 
52

53 to  
57

58 to  
62

63 to  
67

68 to  
72

60 96 90 90 92 95 98 99 >99 >99 >99 >99
59 93 87 88 91 94 97 99 >99 >99 >99 >99
58 90 84 86 90 93 96 98 >99 >99 >99 >99
57 86 80 83 88 92 96 98 >99 >99 >99 >99
56 81 76 80 86 91 95 98 99 >99 >99 >99
55 74 72 77 84 90 94 97 99 >99 >99 >99
54 67 67 74 81 88 93 97 99 >99 >99 >99
53 59 62 70 79 86 92 96 98 >99 >99 >99
52 51 57 66 76 84 91 95 98 >99 >99 >99
51 42 51 62 73 82 89 94 97 99 >99 >99
50 34 46 58 70 80 88 93 97 99 >99 >99
49 27 40 54 67 78 86 92 96 98 >99 >99
48 20 35 47 63 75 84 91 95 98 >99 >99
47 15 30 45 60 72 82 90 95 98 99 >99
46 10 26 41 56 70 80 88 94 97 99 >99
45 7 21 37 53 67 78 87 93 96 98 >99
44 5 18 33 49 63 76 85 92 96 98 >99
43 3 14 29 45 60 73 83 90 95 97 99
42 2 11 26 42 57 70 81 89 94 97 98
41 1 9 22 38 54 68 79 87 93 96 98
40 <1 7 19 35 51 65 77 85 91 95 97
39 <1 5 17 31 47 62 74 83 90 94 97
38 <1 4 14 28 44 59 72 81 88 93 96
37 <1 3 12 25 41 56 69 79 87 92 94
36 <1 2 10 22 37 53 66 77 85 90 93
35 <1 2 8 20 34 50 63 74 83 88 91
34 <1 1 7 17 31 46 60 72 80 86 89
33 <1 <1 5 15 29 43 57 69 78 84 87
32 <1 <1 4 13 26 40 54 66 75 82 85
31 <1 <1 3 11 23 37 51 63 73 79 82
30 <1 <1 3 10 21 34 48 60 70 76 79
29 <1 <1 2 8 18 31 45 57 67 73 75
28 <1 <1 2 7 16 29 42 54 64 70 71
27 <1 <1 1 6 14 26 39 51 60 66 67
26 <1 <1 <1 5 13 24 36 48 57 63 63
25 <1 <1 <1 4 11 21 33 44 54 59 59
24 <1 <1 <1 3 9 19 30 41 50 56 54
23 <1 <1 <1 3 8 17 28 38 47 52 50
22 <1 <1 <1 2 7 15 25 35 44 48 45
21 <1 <1 <1 2 6 13 23 32 40 44 41
20 <1 <1 <1 1 5 12 20 30 37 41 37
19 <1 <1 <1 1 4 10 18 27 34 37 32
18 <1 <1 <1 <1 4 9 16 24 31 33 28
17 <1 <1 <1 <1 3 8 14 22 28 30 25
16 <1 <1 <1 <1 2 7 13 20 25 27 21
15 <1 <1 <1 <1 2 6 11 17 23 24 18
14 <1 <1 <1 <1 2 5 10 16 20 21 15
13 <1 <1 <1 <1 1 4 9 14 18 18 13
12 <1 <1 <1 <1 1 3 7 12 16 16 11
11 <1 <1 <1 <1 <1 3 6 11 14 14 9
10 <1 <1 <1 <1 <1 2 5 9 12 12 7
9 <1 <1 <1 <1 <1 2 5 8 10 10 6
8 <1 <1 <1 <1 <1 2 4 7 9 8 4
7 <1 <1 <1 <1 <1 1 3 6 8 7 4
6 <1 <1 <1 <1 <1 1 3 5 6 6 3
5 <1 <1 <1 <1 <1 <1 2 4 5 5 2
4 <1 <1 <1 <1 <1 <1 2 4 5 4 2
3 <1 <1 <1 <1 <1 <1 2 3 4 3 1
2 <1 <1 <1 <1 <1 <1 1 2 3 3 <1
1 <1 <1 <1 <1 <1 <1 <1 2 3 2 <1

(Continued)
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age bands, showing no difference among the 18-to-22-year age bands in the three 
countries.

Internal consistency

The SPM showed excellent internal consistency in the overall sample (Cronbach’s 
alpha = 0.97), and in each age band (Cronbach’s alpha: 18–22 = 0.87, 23–27 = 0.92, 
28–32 = 0.90, 33–37 = 0.94, 38–42 = 0.96, 43–47 = 0.96, 48–52 = 0.96, 53–57 = 0.94, 
58–62 = 0.95, 63–67 = 0.90, 68–72 = 0.88).

Discussion

This article provides percentile-based norms for SPM in 5-year age bands for Sri 
Lankan adults between 18 and 72 years. The general trend was a marked decline of 
percentile scores with age: The 50th percentile score of the youngest age band 
(18–22 years) was 52 whereas that of the oldest group (68–72 years) was 23. Comparing 
these Sri Lankan data with US (1993) and UK (1992) norms indicates an age-by-country 
interaction of the SPM scores, where the older Sri Lankans scoring much lower than 
those in US and UK, and the younger generations approaching their counterparts in 
the developed countries. This is consistent with recent reviews and meta-analyses 
that show a more pronounced Flynn effect in the developing countries (Brouwers 
et  al., 2009; Daley et  al., 2003; Flynn, 2009; Raven, 2000; Wongupparaj et  al., 2015, 
2023). In the light of the evidence that years of education is a main predictor of the 
SPM scores on adults (Brouwers et  al., 2009; Pontón et  al., 1996; Raven, 2000), we 
believe that poorer education in the older age groups in the present sample has 
significantly contributed to the age-related fallback of SPM scores in the present 
sample compared to US and British samples: The average years of education of an 
adult over 54 years in the present sample is about 9.5 years. This is still less than that 
of a US adult of similar age in 1993 (about 12.5 years) or a British adult of similar 
age in 1992 (about 10.6 years) (Institute for Health Metrics and Evaluation, 2022). The 
assertion of lower SPM scores for poor education can only be statistically tested by 
comparing age-and-education adjusted SPM scores of the three samples, but we do 
not have individual-participant-level data for either 1993 US sample or 1992 British 
sample. Brouwers et  al. (2009) in a comprehensive meta-analysis based on the data 
from 45 countries show that increasing levels of education over the years is a main 
determinant of the Flynn effect of SPM scores. Apart from education, we cannot rule 
out potential contribution of other factors that are known to affect intellectual capacity 
(health and nutritional status, socioeconomic standards, complexity of environmental 
stimulation etc.), and that could account for the differences in SPM norms among 

Raw 
score

Percentiles by age band (years)

18 to 
22

23 to 
27

28 to 
32

33 to 
37

38 to 
42

43 to 
47

48 to 
52

53 to  
57

58 to  
62

63 to  
67

68 to  
72

0 <1 <1 <1 <1 <1 <1 <1 <2 <3 <2 <1
n 51 64 64 50 51 55 58 56 52 57 52

Table 3.  Continued.
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countries (Anum, 2022; Raven, 2000), and education-independent increase in SPM 
scores with time observed across the globe (Brouwers et  al., 2009). Moreover, 
cross-cultural evidence suggests that visuospatial intelligence tests like RPM are not 
entirely culture independent (see Gonthier, 2022 for a review). While abstract visuo-
spatial reasoning in the SPM minimizes obvious sources of linguistic biases, SPM is 
culture-reduced and not entirely culture-free. How this has factored into the differences 
of our SPM norms (and those of other developing countries) from the Western norms 
is yet to be explored.

After adjusting for age and education, males had a significant but small advantage 
over females. However, sex explained only 0.3% of the variance of the SPM scores. 
This is consistent with some published data (Lynn & Irwing, 2004). In contrast, our 
concurrent data from a largely overlapping sample also shows small, significant female 
advantage in verbal tasks: namely letter fluency (Dassanayake, Hewawasam, et  al., 
2021) and verbal learning (Dassanayake et  al., 2020). This dissociation of visuospatial 
and verbal skills between genders is not limited to our sample, but also an observa-
tion made elsewhere among the adults (Barel & Tzischinsky, 2018; Voyer et  al., 2021). 
It would be interesting to see whether these—albeit small—differences would continue 
with blurring of traditional gender roles and norms in newer generations.

The strengths and limitations of our SPM norms are worth discussing. The SPM 
showed an excellent internal consistency in the present sample across different age 
bands, indicating a high reliability of the test. The size of our normative sample is 
comparable to the sizes of the UK (1992) and US (1993) SPM standardization samples. 
We also stratified our sample into narrow, 5-year age bands mirroring those US (1993) 
and UK (1992) standardization samples. The steeper age-related decline we observed 
in the present sample (compared to the decline of the US and UK samples)—in 

Figure 2.  50th percentile scores of standard progressive matrices (SPM) by age band in adult Sri 
Lankans (2021, present study, n = 610), compared with those of the standardization samples of 
United States (1993, n = 625) and Britain (1992, n = 645).
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retrospect—justifies such narrow stratification because the SPM raw scores were dif-
ferent by few points between even two adjacent bands (e.g. 50th percentile scores 
declined 1–5 points for each 5-year increase in age). Consequently, we believe that 
our age-stratified norms increase the accuracy of interpretation of clinical data of 
individual clients. However, our norms do not extend beyond 72 years of age, so that 
they cannot be used to interpret the test results of older individuals. Flooring effect 
of the lower half of the percentile scores in the oldest age groups is an exception, 
which has not been observed in developed countries and counterintuitive to 
age-related impairment pattern of fluid intelligence. We speculate that this is because 
the lower percentiles from the seventh decade have very low raw scores in our sam-
ple. The poorest performing participants thus seem have solved the easiest of the 
matrices that only require completion of the missing part of a simple pattern. These 
items—which tap largely into posterior cortical visuospatial processing—do not test 
complex reasoning or analytical skills which engage prefrontal executive control 
mechanisms (Prabhakaran et  al., 1997) that are most vulnerable to age related decline 
(Raz et  al., 2005; Salthouse et  al., 2003). In contrast, at the younger end of the age 
spectrum, we observed a celling effect of the 95th percentile scores. This observation 
suggests that Ravens Advanced Progressive Matrices might be a more appropriate 
tool to use in this group for characterizing general intellectual functioning. Our linear 
regression model disregards the flooring effect of the norms in older age groups and 
those with poor education, thus over estimating test performance in old, poorly 
educated individuals. The linear regression model also disregards the ceiling effect in 
the younger age groups, thus underestimating the test performance in young adults. 
As such, we caution against using the regression-based norms in the young adults 
and old individuals.

We acknowledge that this study is not a nationwide norming study: We did not 
stratify sampling according to geographical or other socioeconomic factors. We believe 
that the final sample however has a reasonable geographic distribution within the 
island, especially compared to the sample from Dumfries-Scotland that set UK norms 
(1992) and the sample from Des Moines-Iowa that set the US norms (1993) at the time. 
Moreover, it should also be noted that Sri Lanka is much smaller than the US and even 
UK, and many people in the island commute between provinces, or reside in one 
province and work/study in another. As such, the residential area does not necessarily 
correlate with the education or occupational status of a citizen. Although we did not 
stratify recruitment based on education, the years of education in the sample was 
representative of the national statistics: The mean years of schooling in a Sri Lankan 
aged 25 years or above in 2021 was 11.25 years (UNESCO Institute for Statistics, 2023) 
whereas our subsample of the same age range (n = 571) had mean years of education 
of 11.76 (SD = 3.88) years. However, the average duration and the quality of formal 
education, and access to informal learning and bilingual education (first language and 
English) have improved in Sri Lanka over the last couple of decades. These trends might 
introduce potential biases in application of the current SPM norms to more affluent 
socioeconomic strata of the country and the emigrants of Sri Lankan origin.

In conclusion, we believe that the SPM norms presented in this article fill a hiatus 
in assessment of general intellectual ability in Sri Lankan adults. The age-stratified 



The Clinical Neuropsychologist 13

percentile charts will enable clinicians to interpret the test performance of their 
patients easily and accurately. We also believe that these norms will serve as a com-
parison SPM database for other countries in Asia and other developing countries 
beyond the region. Given that Sri Lanka and the neighboring countries improve their 
educational, socioeconomic and health standards faster than the nations who have 
already reached higher standards, it would be interesting to explore how these norms 
would evolve with re-standardization studies in the future.
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