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Abstract
Introduction: California Verbal Learning Test (CVLT) was developed by Delis et al. for the need for a comprehensive evaluation of verbal learning and memory. To employ CVLT in assessments carried out in Turkey for preventive purposes, the test’s
normative data were crucial. Therefore, this study aimed to identify the normative values as gender, age and education level
of CVLT for the healthy adults in Turkey.
Methods: 180 healthy individuals (Gender: 90 female and 90 male; Age groups: 17-64 (n=90) and 65-88 (n=90)) participated
in the present study.
Results: Normative data from all different subgruops (depending on age and gender) are generated.
Discussion and Conclusion: The clinical application and scientific researches using CVLT in Turkey can be better interpreted
with the help of acquired normative data.
Keywords: California Verbal Learning Test, CVLT; normative data; Turkish population.

V

erbal memory and learning were studied by defined
stimulus and response as a form of behaviorist way[1].
The impairment in verbal memory could be observed in
mental disorders, such as schizophrenia, substance-use
disorders, mild cognitive impairment, Alzheimer’s disease,
body dysmorphic disorder, Korsakoff syndrome, and multiple sclerosis[2-7].
California Verbal Learning Test (CVLT) was developed by
Delis et al.[8] for the need for comprehensive evaluation of
verbal learning and memory. It is crucial to have normative
data for CVLT in the Turkish population to examine verbal
memory and learning procedures of the patients and detect distinguished processes, thus, destructive outcomes
may be prevented by this means. The general format and
purpose of CVLT are similar to Öktem Verbal Memory Pro-

cedure Test[9], which was studied with the normative sample in Turkey. CVLT evaluates semantic organization, interference and proactive interference in addition to Öktem
Verbal Memory Procedure Test. From this aspect, CVLT, being different from other assessment tools, would be able to
examine multiple cognitive and verbal memory units using
only one instrument[8]. Learning and memory measured in
CVLT is a comprehensive evaluation, assessing not only the
general memory functions but also the learning characteristics, recall consistency, and recognition tests[10].
The neuropsychological assessment which is discussed
in detail covers many aspects: in addition to brain activation, how it influences behaviors, specific brain disorders,
and behavioral problems. Moreover, to examine scientific
researches, the tests and techniques used should be valid
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and reliable, including sensitivity levels[11]. The variables,
such as age, gender, hand preference, and education level,
are related to the brain functions, as well as neuropsychological functions[12]. This emphasizes the importance of
using standardized tests while evaluating cognitive functions. Therefore, this study aims to identify the normative
values as gender, age and education level of CVLT for the
healthy adults in Turkey. In this way, the clinical application
of the CVLT could pave the way for our community.

Materials and Methods
Participants
There were 180 participants composed of 90 females and
90 males participated in the current study. Age groups of
participants were 17-64 (n=90) and 65-88 (n=90). Participants’ education levels were low education level (graduated from primary school or dropped secondary school)
and medium/upper education level (graduated from secondary school, high school, college or university). This study
was conducted with healthy adults. Ethical permission was
given by the Department of Neurology Medicine Faculty,
Istanbul University. The exclusion criteria for being healthy
were having no neurological, psychiatric, systemic diseases
and/or using anti-cholinergic, and narcotic-hypnotic medication. The descriptive features of the participants for each
group are shown in Table 1.

Materials
California Verbal Learning Test (CVLT) includes the list
learning task in which participants are asked to remember the words in three ways, namely, free recall, cued recall
and recognition[13]. The translation of the CVLT used in the
current study was a form of translation of Prof. Dr. Hakan
Gürvit in the Department of Neurology Medicine Faculty,
Table 1. The numerical distribution of participants as age and
education level
Age and education level
17-64 range and Low (5 years)
Female
Male
17-64 range and Medium/High (8-21 years)
Female
Male
65-88 range and Low (5 years)
Female
Male
65-88 range and Medium/High (8-21 years)
Female
Male

n

Mean

SD

15
15

41
42.6

14.96
15.14

30
30

41.93
42.9

12.88
13.39

15
15

72.47
72.73

5.29
6.06

30
30

72.63
73.53

5.02
6.53

Istanbul University.
The test includes four parts consisting of sixteen words
(four fruits, four plants and spices, four clothing, and four
tools). These words are presented in the format of a shopping list. According to the procedure, short delay and long
delay free recall applications (category cues help recalling)
and 44 words for recognition application in addition to the
presentation of 16 words are presented[14].
The short delay free recall application, which is mentioned
above, is the B list named as “Tuesday List” is the reason for
delay. Tuesday List is similar to Monday List as it includes
fruit and plant or spices. Additionally, it includes two categories as fish types and kitchen utensils. The long delay free
recall application is administered after 20 minutes.
In the application of the test, A Monday List was read to
the participant and the participant was asked to recall the
words, the answers were recorded. This application was
repeated for five times. After the fifth trial, B Tuesday List
was read once, and the answers were recorded. The participant was asked to recall the words from the Monday List
after 20 minutes delay. The cues were used for the missing
words and the examiner told the participant that “Tell me
the ones from the Monday List (category names are told,
respectively, such as clothes) group.” This procedure was
practiced for the other three (spices, fruit and tools) categories in the same way.
Then, the last stage of the test started. The 44 words list was
read one by one and the participant was asked to say yes if
the word is one of the words from the Monday list.
California Verbal Learning Test does not only include the
number of recalled words but also many qualities like
learning and remembering strategies.
The sub-points of several qualities like the semantic clustering, recalling percentages of areas, learning slope, recalling consistency percentage, perseverations, interferences,
false positives, separability, and response bias are calculated by a computer program.
Semantic clustering: The score of semantic clustering
shows the quality of the participant’s learning strategies,
which is the ability of organizing the words in categories.
Semantic clustering indicates the efficiency of learning
strategies because sixteen words could be grouped into
the four upper-level semantic units. Also, the low score in
semantic clustering is related to the low performance of
several other dimensions of this test.
Recalling percentages of areas: The participants typi-
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cally learn better the first and the last words on the list. The
passive learning type is shown if the remembering of the
first words is less and the remembering of the last words
is fewer.
Learning slope: This shows the increasing number of
words which are learned during the indicator trials. The
tendency close to zero (0) might indicate that the participant reaches learning plateau quickly, the tendency level
more than one (1) indicates the greater increase during remembering from trial to other trial.
Recalling consistency percentage: This indicator gives
the percentage of any remembered words in the first four
trials. Low remembering consistency percentage shows
that the learning is random and disorganized; it might represent a need for formulating the learning planning and
the maintenance difficulty of the participant.
Perseverations: Perseverations mean that the participant
repeats the word he/she said in the same trial.
Interferences: Increased number of the interferences (the
words not in the target list) may indicate the differentiation of the answers whether are related to the subject or
not. The interference in which is the previous answer of the
same category may show an intact semantic process but
also there is impairment in differentiating newly learned
pieces from other category units.
The indicators of the recognition may be in the following
way:
False positives: High number of false positives may indicate one of these options: either difficulty in differentiating
the target words from non-target words or the tendency to
answer as Yes. The most impaired performance of the high
false positives could be pointed out with the words in neither of the two lists. On the other hand, the false positives
as a few B list words indicate better performance.
Discriminability: It indicates the ability of differentiating
false positives and target words of the participant. A good
memory performance is shown by a higher discriminability
percentage.
Response bias: The ideal score is zero (0) and it means that
“Yes” to sixteen target words, “No” to all false positives. The
point getting close to +1 or -1 indicates a bias towards saying “Yes” or “No” responses, respectively.

Application
The tests were applied individually to each participant.
The participants were informed about this study while
avoiding cues about the tests. The participant and the
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examiner worked alone in a place that was possibly free
from physical stimuli like heat, light, or sound. Any observer was not allowed to prevent the performance anxiety and the best performance of the participant was tried
to be achieved.

Statistical Analysis
In the present study, IBM SPSS version 14 was used to analyze the collected data. Data were analyzed using the
descriptive analysis to find the arithmetic mean, median,
standard deviation, minimum and maximum values and
percentile values of gender, age and education level for
California Verbal Learning Test.

Results
The arithmetic mean, median, standard deviation, minimum and maximum values and percentile values of gender, age and education level for the California Verbal Learning Test were specified. Descriptive statistic tables of CVLT
as gender, age and education level groups are presented
below (Tables 2, 9).

Discussion
This study aims to specify descriptive statistics and percentile normative values for gender, age and education
level for CVLT in a healthy adult Turkey sample. The data
were collected from one hundred eighty adults after translation study and the descriptive statistical analyses were
examined. The descriptive statistical analysis of the arithmetic mean, standard deviation and percentile normative
values of CVLT was specified. Understanding of cognitive
functions in neuropsychological assessments provides
important details for both normative values and neurological disorders. Also, using reliable and valid tests are significantly practical and valuable to examine each person’s
cognitive profile.
Percentile-normative values were determined and the use
of the California Verbal Learning Test in clinical applications was made possible. It was significant considering the
specified percentile-normative values of gender, age and
education level while using CVLT for diagnosis purposes.
The following studies for the reliability and validity of CVLT
could help test usage in a more psychometrically confidential way.
The score of CVLT in the long delay part could predict subjective memory problems supported by neuroimaging
findings and affect depression level. Thus, this test could
be used for prevention and early detection[16].

Table 2. Female in 17-64 Age Range and Low Education Level (n=15): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors, Recognition
Measures, and Between Trial Contrasts Measures in CVLT
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Table 3. Female in 17-64 Age Range and Medium/High Education Level (N=30): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors,
Recognition Measures and between Trial Contrasts Measures in CVLT
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Table 4. Female in 65-88 Age Range and Low Education Level (N=15): Raw Scores of Descriptive Statistics and Percentile Values Recall Measures, Learning Characteristics, Recall Errors, Recognition
Measures and between Trial Contrasts Measures in CVLT
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Table 5. Female in 65-88 Age Range and Medium/High Education Level (N=30): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors,
Recognition Measures and between Trial Contrasts Measures in CVLT
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Table 6. Male in 17-64 Age Range and Low Education Level (N=15): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors, Recognition
Measures and between Trial Contrasts Measures in CVLT
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Table 7. Male in 17-64 Age Range and Medium/High Education Level (N=30): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors,
Recognition Measures and between Trial Contrasts Measures in CVLT
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Table 8. Male in 65-88 Age Range and Low Education Level (N=15): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors, Recognition
Measures and between Trial Contrasts Measures in CVLT
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Table 9. Male in 65-88 Age Range and Medium/High Education Level (N=30): Raw Scores of Descriptive Statistics and Percentile Values of Recall Measures, Learning Characteristics, Recall Errors,
Recognition Measures and between Trial Contrasts Measures in CVLT
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