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ABSTRACT

This study aims to develop two alternate forms for Malay version of Auditory Verbal Learning Test (MAVLT)
and to determine their equivalency and practice effect. Ninety healthy volunteers were subjected to the following
neuropsychological tests at baseline, and at one month interval according to their assigned group; group 1
(MAVLT - MAVLT), group 2 (MAVLT - Alternate Form 1 - Alternate Form 1), and group 3 (MAVLT - Alter-
nate Form 2 - Alternate Form 2). There were no significant difference in the mean score of all the trials at base-
line among the three groups, and most of the mean score of trials between MAVLT and Alternate Form 1, and
between MAVLT and Alternate Form 2. There was significant improvement in the mean score of each trial
when the same form was used repeatedly at the interval of one month. However, there was no significant im-
provement in the mean score of each trial when the Alternate Form 2 was used during repeated neuropsychologi-
cal testing. The MAVLT is a reliable instrument for repeated neuropsychological testing as long as alternate
forms are used. The Alternate Form 2 showed better equivalency to MAVLT and less practice effects.

Keywords: MAVLT, alternate forms, practice effect, equivalency, neuropsychological testing

Abbreviations: AVLT, auditory verbal learning test; MAVLT, Malay version of auditory verbal learning test;
HUSM, Hospital Universiti Sains Malaysia; AF 1, Alternate Form 1; AF 2, Alternate Form 2.

INTRODUCTION well as in research settings. While re-
administering the tools is necessary to assess
the progression (improvement or worsening)
of an illness and treatment purpose, the de-

The neuropsychological test for evalua-
tion of memory is used widely in outpatients,
particularly in the elderly populations, as

801



EXCLI Journal 2015;14:801-808 — ISSN 1611-2156

Received: April 19, 2015, accepted: June 08, 2015, published: July 07, 2015

gree to which the result is influenced by
practice effect is a matter of ongoing con-
cern. The issue of repeatedly administering
the same test also applies in WHO/UCLA
auditory verbal learning test (AVLT). Alt-
hough this tool has been validated and found
to be a good measure, the effect of repeating
the same tools is producing potential errors
in measurement.

Particularly in a memory test, partici-
pants may improve their scores when given
similar test and procedure after a certain in-
terval, which may be due to better test-taking
strategies. This is referred as test-specific
practice effect. Multiple strategies have been
used to reduce this error including the use of
match-controls in research setting (Jam-
aluddin et al., 2009) and the use of dual
baseline approach (which increase test retest
stability coefficient or ‘ceiling effect’) as
used by Duff et al. (2001).

Another concern of practice-related
measurement error is item-specific practice.
This occurs when participants are asked to
memorize the same items on more than one
occasion. As mentioned above, the test-
specific practice that is related to the famili-
arity of procedure and better strategies in the
next memory test is difficult to detect and
change. However, the item or content-
specific practice of the test can be reduced
by using alternate test forms (Benedict and
Zgaljandic, 1998). Most previous studies
demonstrated that there is significant differ-
ence in the rate of improvement when the
same or alternate forms of both verbal and
nonverbal learning tasks are used repeatedly
(Benedict and Zgaljandic, 1998). Alternate
form is more suitably administered when it is
based on declarative memory/spatial pro-
cessing compared to procedural/verbal flu-
ency.

The validated Malay version of Auditory
Verbal Learning Test (MAVLT) is found to
have good discriminatory validity when
comparing healthy population with schizo-
phrenia patients (Jamaluddin et al., 2009).
The MAVLT has been used in memory test-
ing among smokers (Hamzah et al., 2012),

chronic renal failure patients undergoing
haemodialysis (Othman et al., 2014), and
postmenopausal women receiving honey
supplementation (Othman et al., 2011). It is
high time that alternate forms of MAVLT be
developed so as to minimize item-specific
practice effect during repeated neuropsycho-
logical evaluation. Therefore, the present
study aimed to

(i) develop alternate forms for MAVLT from
original MAVLT i.e. Lezak (1983) and
Shapiro and Harrison (1990), taking into ac-
count the linguistic criteria specific to Malay
culture and language

(ii) determine the equivalency and practice
effect of the newly developed alternate
forms.

MATERIALS AND METHODS

Development of two alternate forms for
MAVLT

The Alternate Form 1 was developed
based on the earlier translated and validated
MAVLT from Lezak (1983) and the Alter-
nate Form 2 was translated and modified
from the original Shapiro and Harrison
(1990). For Alternate Form 1, the words in
list A, B and recognition were selected from
the 5 categories i.e. animal, vehicle, body
parts, household objects and tools as in the
MAVLT forms. For Alternate Form 2, of the
30 words from the 2 original English word
lists, 24 words which were in accordance
with the desired linguistic criteria were re-
tained from both lists A and B. Six new
words adapted to the Malay language were
chosen for the development of the Malay
lists.

Finally, the word items on these newly
formed Malay lists were compared with the
original lists for consistency in terms of
word length, and all were one- or two-
syllable concrete nouns. There were no ob-
vious semantic or phonetic associations or
similarities between the words on the same
list and they were chosen from amongst fre-
quently occurring words in the Malay lan-
guage. The probability of the occurrence of
the word in common usage in the Malay lan-
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guage was ascertained using the Malay word
count by Le Prevost (1952). Recognition
lists were constructed using target words and
adding 20 new semantically associated or
phonetically similar words as distracters. The
above criteria helped to establish form
equivalence between the two new lists. Item
characteristics of the original MAVLT and
new adapted Malay word lists in Alternate
Form 1 and 2 were as shown in Table 1.

Participants

The study was carried out on 90 healthy
volunteers; 19 males (21.1%) and 71
(78.8 %) females. Their age range was be-
tween 20-29 years old with median age of 21
years old for all the groups. They were re-
cruited from first and second year nursing
students of School of Health Sciences,
Health Campus, Universiti Sains Malaysia.
The number of female participants was more
than male participants (80:20) reflecting the
gender distribution of students in the nursing
program.

Written informed consent was obtained
from each participant before commencement
of the study. Participants were chosen among
nursing students for the following reasons;
(i) the need for homogenous sample to re-
duce ceiling effect and (ii) the need for par-
ticipants’ cooperation to reduce the dropout
rate as this study procedure required each
participant to complete 2 or 3 visits. Partici-
pants were not enrolled if they had history of
brain surgery, psychiatric illness or any type
of medical condition, or if they had history
of using medication that might affect cogni-
tive functioning.

Study procedure and design

This study protocol was approved by the
Research & Ethics Committee, Universiti
Sains Malaysia. The study was carried out in
Hospital Universiti Sains Malaysia (HUSM),
Kubang Kerian, Kelantan. Participants were
briefed on the nature of the study and in-
formed consent was obtained at the initial
visit.  Randomization was  computer-
generated and participants were identified by

Table 1: Item characteristics of the original MAVLT and new adapted Malay word lists in Alternate

Form 1 and 2

Alternate Form 2*
MAVLT Alternate Form 1 )
English word Malay word

A B A B A B A B
Ayam Monyet Arnab Burung Street Baby Jalan Bayi
Anjing Lembu Lebah Angsa Grass Ocean Rumput Lautan
Harimau | Tebuan Badak Kuda Door Palace Pintu Istana
Kapal Semut Bot Tupai Arm Lip Lengan Bibir
Basikal Tikus Van Kucing Star Bar Bintang Besi
Kereta Itik Feri Udang Wife Dress Isteri Pakaian
Siku Jari Mulut Tumit Window Steam Tingkap Asap
Mata Kaki Lutut Bahu City Coain Bandar Duit
Telinga Tangan Dahi Gusi Pupil Rock Pelajar Batu
Jam Kasut Pintu Botol Cabin Army Bilik Tentera
Kerusi Mangkuk | Jarum Lampu Pipe Friend Paip Kawan
Katil Cawan Bakul Kipas Skin Storm Kulit Ribut
Tukul Baju Paku Bola Fire Village Api Kampung
Pisau Topi Tali Pen Clock Cell Jam Kuman
Kapak Cerek Loceng Cangkul Lake Building Tasik Rumah

* English words in Alternate Form 2 were from the original Shapiro and Harrison (1990). Six new words adapted to the Malay
language printed bold.
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their number in the students list and random-
ly assigned to one of three groups; Group 1
(MAVLT-MAVLT), Group 2 (MAVLT- Al-
ternate Form 1- Alternate Form 1) and
Group 3 (MAVLT- Alternate Form 2- Alter-
nate Form 2). The test administration was
standardized as described earlier by Lezak et
al. (2004).

The first group was tested upon the
MAVLT in two test sessions with interses-
sion intervals of one month; the second
group received MAVLT, Alternate Form 1,
and Alternate Form 1, respectively, with one
month intersession and the third group re-
ceived MAVLT, Alternate Form 2, and Al-
ternate Form 2, respectively, with one month
intersession. The computer-assisted memory
test was administered to the participants by
the same interviewer who was trained by the
second author (a psychiatrist) and was not
involved in randomization and grouping of
participants.

Each memory test consists of two differ-
ent lists (A and B) of 15 concrete nouns. Par-
ticipants were asked to listen to the first list
(A) five times (Al to A5) at a rate of one
item per second (computer-assistance was
used to standardize the rate). Free verbal re-
call (immediate memory) was tested imme-
diately after each presentation. Total learning
(A1+A2+A3+A4+A5) reflects the acquisi-
tion phase in the memory information pro-
cessing operations. Then the participants
were asked to listen to a second list (B) fol-
lowed by its free recall. Thereafter, recall of
list A (A6) was examined without prior
presentation of list A. After 20 minutes of
rest, recall of list A (A7) was repeated again
without its prior presentation. Finally, partic-
ipants had to recognize the words from list A
interspersed among semantically or phoneti-
cally related words in a third list comprising
of 30 words.

Statistical analysis

Descriptive analysis was done on mean
score of each test among the visits. Repeated
measure ANOVA within group analysis was
performed followed by pair wise comparison

with 95 % confidence interval adjustment by
Bonferroni correction to demonstrate equiva-
lency and practice effect.

RESULTS

Mean scores of MAVLT at baseline and
Alternate Form at an interval of one month

The mean score of trials Al to A5 at
baseline using MAVLT was not significantly
different among the three groups; the mean
score differences were noted to be at most of
2 points difference among each other which
is still within the standard deviation.

Trial A1-A5 represents the acquisition or
learning phase in this test with A5 as maxi-
mum learning. For total score of Al-A5
which represents total learning, the mean
score differences between groups were noted
to be at most of 4 points difference among
each other. Similar trend was also noted with
the rest of the measurements such as A6
(post interference recall), A7 (delayed recall)
and recognition list.

At month 1, the trend of mean score was
similar across measures as well as at month
2. Thus it can be assumed that the descrip-
tive analysis of mean score across trial in all
forms at different times yield comparable re-
sult. The mean scores of each trial for the
three groups are shown in Table 2.

Equivalency of Alternate Form 1 and
Alternate Form 2 with MAVLT

Equivalency of Alternate Forms 1 and 2
with MAVLT was performed by comparing
the mean score of each trial between
MAVLT and either Alternate Form 1 or 2 at
one month interval. There were no signifi-
cant difference in the mean score of trials
Al, A2, A3, A5, B, A7 and recognition list
between MAVLT and Alternate Form 1 and
the mean score of trials Al, A3, A4, A5, B,
A6, A7 and recognition list between
MAVLT and Alternate Form 2 (Table 3).

Practice effects of MAVLT and alternate
forms

Practice effect was checked by compar-
ing the mean score of each trial using the
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Table 2: Descriptive statistics for the mean scores of MAVLT at baseline and alternate form at an in-

terval of one month

Interval: 1 month Interval: 1 month Interval: 1 month
Trial (n=30) (n=30) (n=30)
MAVLT | MAVLT | MAVLT AF 1 AF 1 MAVLT AF 2 AF 2
Al 6.50 9.23 7.17 7.00 7.33 6.70 8.33 9.60
(1.57) (2.13) (1.34) (1.89) (2.11) (2.04) (2.28) (2.42)
A2 9.33 11.20 9.80 9.80 10.73 11.17 11.94 12.47
(1.90) (2.22) (12.73) (2.16) (2.03) (2.02) (1.92) (1.87)
A3 11.00 11.93 11.10 12.13 12.13 13.20 13.19 14.02
(1.68) (1.98) (2.73) (2.19) (1.57) a.77) (1.37) (1.19)
Al 11.33 11.93 11.93 12.67 13.13 13.67 13.80 14.00
(2.02) (1.86) (1.68) (1.88) (1.28) (1.92) (1.45) (1.36)
A5 12.07 12.43 12.03 13.33 13.27 14.13 14.24 14.04
(1.48) (1.38) (1.54) (1.67) (1.89) (1.59) (0.97) (1.38)
A1-AS 55.8 56.72 52.03 54.93 56.59 58.87 61.05 64.13
(1.12) (1.26) (2.02) (2.59) (2.44) (3.05) (2.38) (1.92)
A6 11.20 12.23 11.40 12.40 12.83 13.17 13.75 13.52
(2.97) (2.43) (1.83) (1.96) (1.68) (2.23) (1.63) (2.86)
A7 11.63 12.40 11.60 12.77 12.63 12.97 13.63 13.99
(2.03) (2.91) (2.87) (1.94) (2.33) (2.20) (1.45) (1.93)
B 5.77 6.50 6.20 6.33 6.17 7.27 7.29 8.36
(2.70) (2.03) (1.99) (1.83) (1.70) (2.10) (2.69) (2.46)
Reco 14.40 14.63 14.43 14.47 14.47 14.20 14.18 14.42
9 (0.67) (0.61) (0.94) (0.86) (0.78) (1.30) (2.56) (1.00)
Data are expressed as mean difference (standard deviation).
same form. There was significant improve- DISCUSSION

ment in the mean score at baseline and after
one month as expected in group 1. Pair wise
comparison with  Bonferroni correction
showed significant improvement in the mean
scores of trial Al, A2, A3 and A1-A5. How-
ever there was no significant difference in
the mean score of trial A4, A5, A6, A7 and
recognition (Table 4).

For group 2, when compared between the
scores at 1 month and at 2 months using the
same Alternate Form 1, there were signifi-
cant improvement in the mean scores of
most of thetrials Al, A2, A4, A5 and A1-A5
except trials A3, A6, A7 and recognition
(Table 4). When compared between the
scores at 1 month and at 2 months using the
same

Alternate Form 2 for group 3, the results
were comparable to the practice effects using
MAVLT whereby significant improvement
were observed in the mean scores of trials
Al, A2, A3 and Al-A5 (Table 3).

Vakil and colleagues (2004) reported that
age, intelligence and population type will af-
fect the score in AVLT. This study was con-
ducted in a homogenous population similar
to the earlier study (Shapiro and Harrison,
1990). The population of nursing students
was chosen in the present study to reduce the
variability in terms of age, gender, estimates
on intelligence and mental status. The study
by Shapiro and Harrison (1990) used univer-
sity students in Virginia as sample in which
25 students with mean age of 19 were re-
cruited. However, later studies by Geffen et
al. (1994) and Rezvanfard et al. (2011) sam-
pled from the general population i.e. volun-
teers in Australia and Iran respectively, and
their results may represent that of a more
heterogeneous population.

In the present study, repeated measure-
ment of parallel design was chosen, almost
similar to the study by Rezvanfard et al.
(2011) with fixed sequence (non counterbal-
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Table 3: Equivalency of Alternate Form 1 and Al-
ternate Form 2 with MAVLT

Trial |MAVLT - AF 1|MAVLT - AF 2
AL -0.17 0.30
(-1.17, 0.84) | (-0.72, 0.320)
» 0.93 -1.37*
(-2.04,0.18) | (-2.44,-0.29)
s -1.03 -1.07
(-2.06, -0.01) | (-2.22, 0.089)
Al -1.20* -1.00
(-2.07,-0.03) | (-2.07,0.07)
G -1.23 -0.81
(-3.03,-1.38) | (-1.76, 0.16)
-4.57* -3.93
AU (-8.03, -1.10) | (-8.09, 0.22)
" -1.43* -0.77
(-2.36,-0.51) | (-1.81,0.27)
A7 -1.03 -0.2
(-2.22,-0.11) | (-1.24,0.84)
. 0.03 -0.93
(-1.00, 1.07) | (-2.12, 0.25)
- 0.13 -0.23
9| (-1.83,0.45) | (-0.55,0.08)

Data are expressed as mean difference (confidence interval).
Repeated measures ANOVA within group analysis was ap-
plied followed by pair wise comparison with 95 % confidence
interval adjustment by Bonferroni correction.

*Significant when p < 0.05.

anced design). Studies with multiple alter-
nate forms otherwise prefer to use counter-
balanced method such as in other studies
(Shapiro and Harrison, 1990, Geffen et al.,
1994). The counterbalance design has ad-
vantage on order effect of test, which was
not tested in the present study and should be
looked into in future study.

The descriptive statistics of the present
study were comparable to other studies.
Rezvanfard and colleagues (2011) showed
almost similar mean scores in lists 1, 2 and
3. In addition, Geffen and colleagues (1994)
described similar scores in their study in
both forms tested in all the trials.

There was no significant difference in the
mean scores of all the trials when comparing
between MAVLT and Alternate Form 2 ex-
cept for trial A2. The Alternate Form 1,
however, showed significant difference in
the mean scores in trials A4, A6 and A1-Ab.
These results suggest that Alternate Form 2

is more equivalence to the original form
(MAVLT) compared to Alternate Form 1.
This could be due to the word selection pro-
cedures of Alternate Form 1 which was simi-
lar to the original UCLA and MAVLT forms
and the participants developed better test tak-
ing strategies.

The present study showed that utilization
of the same list or same word selection pro-
cedure yield significant improvement in the
mean scores i.e. larger practice effect in re-
administration. However, use of alternate
form reduced the practice effect as shown by
no improvement in the mean score between
baseline and month 1 especially when using
Alternate Form 2. Study of Benedict and
Zgaljardic (1998) used multiple alternate
forms and found improvement in score even
with alternate form when tested on more
than two sessions. The participants were also
more likely to develop better test taking
strategies rather than depending on the item
itself. Shapiro and Harrison (1990) discuss
that the general practice effect in repeated
neuropsychological testing will remain even
when using alternate form which is only ca-
pable of eliminating the item-specific prac-
tice effect.

In the present study, the study interval
was one month and this is similar to an earli-
er study by Rezvanfard et al. (2011). The
shortest interval used by Ryan and Geisser
(1986) where the study yielded high reliabil-
ity was 90 minutes to 2 hours. Better reliabil-
ity was seen in a study by Shapiro and Harri-
son (1990). They used a study interval of 2
days to 13 days. When the interval of re-
testing was increased, the reliability coeffi-
cient becomes lower as observed by Rezvan-
fard and colleagues (2011). They also found
that repeated administration of the alternate
form after one month could remove the un-
desirable practice effects as observed in the
present study. Other factors such as the mo-
tivation of the participants as well as the cir-
cumstances or environment where the test
was conducted may affect the results.
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Table 4: Practice effects of MAVLT and alternate forms

Trial Group 1 Group 2 Group 3
MAVLT- MAVLT| AF1-AF1 | AF2-AF2
A1l -2.73* -0.99* -2.90*
(-3.56,-1.91) |(-1.89,-0.12)| (-4.13, -1.67)
A2 -1.87* -1.21* -1.31*
(-2.92,-0.81) (2.22,0.22) | (-2.25, -0.36)
A3 -0.93* -1.05 -0.82*
(-1.65, -0.22) | (-1.97,-0.13) |(-1.58, -0.064)
A -0.60 -0.66* -0.33
(-1.50,0.30) |[(-1.26,-0.06)| (-1.02, 0.36)
A5 -0.37 -0.97* 0.095
(-1.09, 0.36) (0.32,0.02) | (-0.44, 0.63)
-6.50* -4.89* -5.26*
e (-9.14,-3.86) |(-7.32,-2.47)| (-8.22, -2.30)
AB -1.03 -0.92 -0.36
(-2.07,0.00) |(-1.89,0.05) | (-1.18,1.10)
A7 -0.77 -0.99 -1.02
(-1.70, 0.16) (-2.12,0.13) | (-1.88,-0.18
B -0.73 -1.12 -1.09*
(-1.78, 0.31) (-2.31,0.07) | (-2.14,-0.04)
Reco -0.23 0.09 -0.27
9 (-0.49,0.02) | (-0.16,0.35) | (-0.29, 0.23)

Data are expressed as mean difference (confidence interval). Repeated measures ANOVA within group analysis was applied
followed by pair wise comparison with 95 % confidence interval adjustment by Bonferroni correction.

*Significant when p < 0.05.

In conclusion, the MAVLT is a reliable
instrument for repeated neuropsychological
testing as long as alternate forms are used.
The Alternate Form 2 showed better equiva-
lency to MAVLT and produced less practice
effects when used as an alternate form for
repeated neuropsychological testing.
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