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Objective: Previous research has found that 
measures of premorbid intellectual functioning 
may be predictive of performance on memory 
tasks among older adults (Duff, 2010). 
Intellectual functioning itself is correlated with 
education. The purpose of this study was to 
investigate the incremental validity of a measure 
of premorbid intellectual functioning over 
education levels to predict performance on the 
Virtual Environment Grocery Store (VEGS), 
which involves a simulated shopping experience 
assessing learning, memory, and executive 
functioning.  
Participants and Methods: Older adults (N = 
118, 60.2% female, age 60-90, M = 73.51, SD = 
7.46) completed the Wechsler Test of Adult 
Reading and the VEGS.  
Results: WTAR and education level explained 
9.4% of the variance in VEGS long delay free 
recall, F = 5.97, p = 0.003). WTAR was a 
significant predictor (β = 0.25, p = 0.006), while 
level of education was not.  
Conclusions: These results suggest that 
crystalized intelligence may benefit recall on a 
virtual reality shopping task.  
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Objective: Research shows that highly 
educated individuals have at least 20 
graphomotor features associated with clock 
drawing with hands set for ‘10 after 11' (Davoudi 
et al., 2021). Research has yet to understand 

clock drawing features in individuals with fewer 
years of education. In the current study, we 
compared older adults with ≤ 8 years of 
education to those with ≥ 9 years of education 
on number and pattern of graphomotor feature 
relationships in the clock drawing command 
condition. 
Participants and Methods: Participants age 
65+ from the University of Florida (UF) and UF 
Health (N= 10,491) completed both command 
and copy conditions of the digital Clock Drawing 
Test (dCDT) as a part of a federally-funded 
investigation. Participants were categorized into 
two education groups: ≤ 8 years of education 
(n= 304) and ≥ 9 years of education (n= 10,187). 
Propensity score matching was then used to 
match participants from each subgroup (n= 266 
for each subgroup) on the following 
demographic characteristics: age, sex, race, and 
ethnicity (n= 532, age= 74.99±6.21, education= 
10.41±4.45, female= 42.7%, non-white= 32.0%). 
Network models were derived using Bayesian 
Structure Learning (BSL) with the hill-climbing 
algorithm to obtain optimal directed acyclic 
graphs (DAGs) from all possible solutions in 
each subgroup for the dCDT command 
condition. 
Results: Both education groups retained 13 of 
91 possible edges (14.29%). For the ≤ 8 years 
of education group (education= 6.65±1.74, 
ASA= 3.08±0.35), the network included 3 clock 
face (CF), 7 digit, and 3 hour hand (HH) and 
minute hand (MH) independent, or “parent,” 
features connected to the retained edges (BIC= 
-7395.24). In contrast, the ≥ 9 years of education 
group (education= 14.17±2.88, ASA= 2.90±0.46) 
network retained 1 CF, 6 digit, 5 HH and MH, 
and 1 additional parent features representing the 
total number of pen strokes (BIC= -6689.92). 
Both groups showed that greater distance from 
the HH to the center of the clock also had 
greater distance from the MH to the center of the 
clock [ßz(≤ 8 years)= 0.73, ßz(≥ 9 years)= 0.76]. 
Groups were similar in the size of the digit height 
relative to the distance of the digits to the CF 
[ßz(≤ 8 years)= 0.27, ßz(≥ 9 years)= 0.56]. Larger 
HH angle was associated with larger MH angle 
across groups [ßz(≤ 8 years)= 0.28, ßz(≥ 9 
years)= 0.23]. 
Conclusions: Education groups differed in the 
ratio of dCDT parent feature types. Specifically, 
copy clock production in older adults with ≤ 8 
years of education relied more heavily on CF 
parent features. In contrast, older adults with ≥ 9 
years of education relied more heavily on HH 
and MH parent features. Individuals with ≤ 8 
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years of education may more infrequently 
present the concept of time in the clock drawing 
command condition. This study highlights the 
importance of considering education level in 
interpreting dCDT scores and features. 
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Objective: Research shows that highly 
educated individuals have at least 20 
graphomotor features associated with clock 
drawing with hands set for ‘10 after 
11'  (Davoudi et al., 2021). Research has yet to 
understand clock drawing features in individuals 
with fewer years of education. In the current 
study, we compared older adults with ≤ 8 years 
of education to those with ≥ 9 years of education 
on number and pattern of graphomotor feature 
relationships in the clock drawing copy 
condition. 
Participants and Methods: Participants age 
65+ from the University of Florida (UF) and UF 
Health (N= 10,491) completed command and 
copy digital Clock Drawing Tests (dCDT) as a 
part of a federally-funded investigation. 
Participants were categorized into two groups: ≤ 
8 years of education (n= 304) and ≥ 9 years of 
education (n= 10,187). Propensity score 
matching was used to match participants from 
each subgroup (n= 266 for each subgroup) on 
the following: age, sex, race, and ethnicity (n= 
532, age= 74.99±6.21, education= 10.41±4.45, 
female= 42.7%, non-white= 32.0%). Network 

models were derived using Bayesian Structure 
Learning (BSL) with the hill-climbing algorithm to 
obtain optimal directed acyclic graphs (DAGs) 
from all possible solutions in each subgroup for 
the dCDT copy condition. 
Results: The ≤ 8 years of education group 
(education= 6.65±1.74, ASA= 3.08±0.35), 
retained 12 of 91 possible edges (13.19%, BIC= 
-7775.50). The network retained 2 clock face 
(CF), 5 digit, and 5 hour hand (HH) and minute 
hand (MH) independent, or “parent,” features 
connected to the retained edges. In contrast, the 
≥ 9 years of education group (education= 
14.17±2.88, ASA= 2.90±0.46) network retained 
15 of 91 possible edges (16.48%, BIC= -
8261.484). The network retained 2 CF, 6 digit, 4 
HH and MH, and an additional 3 total stroke 
parent features. Both groups showed that 
greater distance from the HH to the clock center 
also had greater distance from the MH to the 
clock center (ßz= 0.73, both). Groups were 
similar in digit width size relative to digit height 
[ßz(≤ 8 years)= 0.72, ßz(≥ 9 years)= 0.74]. Digit 
height size related to CF area [ßz(≤ 8 years)= 
0.44, ßz(≥ 9 years)= 0.62] and CF area related 
to the digit distance to the CF across groups 
[ßz(≤ 8 years)= 0.39, ßz(≥ 9 years)= 0.46]. 
Greater distance from the MH to the clock center 
was associated with smaller MH angle [ßz(≤ 8 
years)= -0.35, ßz(≥ 9 years)= -0.31], whereas 
greater digit misplacement was associated with 
larger MH angle across groups [ßz(≤ 8 years)= 
0.14, ßz(≥ 9 years)= 0.29]. 
Conclusions: Education groups differed in the 
ratio of dCDT parent feature types. Specifically, 
copy clock production in older adults with ≤ 8 
years of education relied more evenly across 
CF, digit, and MH and HH parent features. In 
contrast, those with ≥ 9 years of education 
differed in the additional reliance on total stroke 
parent features. Individuals with ≤ 8 years of 
education may more heavily rely upon visual 
referencing when copying a clock. This study 
highlights the importance of considering 
education level in interpreting dCDT scores and 
features. 

Categories: 
Assessment/Psychometrics/Methods (Adult) 
Keyword 1: neuropsychological assessment 
Keyword 2: cognitive functioning 
Keyword 3: technology 
Correspondence: Emily F. Matusz University of 
Florida, Gainesville, Florida 
emilymatusz@ufl.edu 

https://doi.org/10.1017/S1355617723009062 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617723009062

