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SUMMARY 
Rey’s Auditory Verbal Learning Test (RAVLT) assesses different as- 

pects of verbal memory and learning. This test is often used in clinical, 

educational, and selection contexts. We adapted the Geffen et al’ ver- 

sion for Indonesia and here we present its psychometric properties. 

We tested the validity via its seven recall trials (A1 to A7), based on theo- 

retical constructs (e.g. the presence and recency effect) via analyses of 

variance and factor analyses and the test’s reliability via e.g. correlation 

analyses and Cronbach’s alpha. 

Two groups of healthy participants with varying ages (16-80) and edu- 

cation (from Elementary school to postgraduate alumni) included 492 

persons for the validation, and 50 for the test-retest reliability part of 

the study with a 6–14-day interval. We tested the validity via its seven 

recall trials, based on theoretical constructs, and factor analyses. The 

test’s reliability via Cronbach’s alpha test, and test-retest 

The recall scores increased over trials A1 to A5. The expected position 

effect, primacy, and recency were found for A1 to A5. Factor analysis 

of Rey’s Auditory Verbal Learning Test revealed three memory con- 

structs. The word “ibu (mother)” caused an anomaly in the position effect 

of the 15 words. Both Cronbach’s Alpha and the test-retest correlations 

increased from low A1 to satisfying A7. Carry-over results were found 

in the retest. 

The Indonesian version of Rey’s Auditory Verbal Learning Test is valid 

based on the position effect of the recall score and the three clusters 

covering different aspects of memorizing the items over the seven 

trials. The score of reliability is only moderate for the recall score, it 

might be due to the test-retest procedure. 

Key words: validity, reliability, primacy, recency effect, verbal auditory 

learning, memory 

RESEARCH ARTICLE 

1

1

1



16  

 
 
 

 
Assessment of memory of patients with neurological symptoms can be done 

either with a clinical examination (Cooper & Greene, 2005;Kipps & Hodges, 

2005) or with objective standardized, well validated, and reliable neuropsycho- 

logical tests (Schroeder et al., 2019). Standardized tests are often used and are 

needed in clinical practice to corroborate clinical assessment, support diagnosis, 

and guide interventions (Nielsen et al., 2018). Rey’s Auditory Verbal Learning 

Test (RAVLT) is an often-used verbal learning and memory test (Groth-Marnat, 

2003; Neblina, 2012; Cromer et al., 2013; Fard et al., 2016;de Paula et al., 2012). 

The first version of the RAVLT was developed by Andre Rey in French (1958). 

Taylor (1959) developed the first English version, followed by Lezak (1976). In 

the following years, various versions of the RAVLT were developed, including 

various English versions (Hawkins et al., 2004). Apart from the English versions, 

other versions exist around the world, e.g., a Greek, Spanish, Japanese and a 

Farsi version (Messinis et al., 2007; Neblina, 2012; Cromer et al., 2013; Fard et 

al., 2016). Some of these versions are merely translations of the English words, 

and there are differences between the versions regarding the number of syllables 

or phonemes, frequency of use in a language, or some of the words were adap- 

ted and replaced because of frequency of usage, or difficulties in pronunciation 

(Alviarez-Schulze et al., 2022; de Paula et al., 2012; Vlahou et al., 2013). 

The test refers to the ability to acquire new verbal information, the improve- 

ment over trials, the storage of this newly acquired information first in short-term 

and subsequently in long-term memory and the ability to retrieve this stored in- 

formation (Kessels & Hendriks, 2016; Henke, 2010; Baddeley, 2012). The RAVLT 

measures learning and memory by the acquisition and retention of a list of fifteen 

repeatedly presented words (Word list A). This list is presented five times and the 

client must recall the words after each presentation. Then another list of words 

(Word list B) is presented followed by a sixth recall trial and after about 20 minutes 

a final recall is measured. Next, in the recognition phase, participants are asked to 

mark the 30 words of word list A and B from a list of fifty words visually presented, 

including also twenty new words that were not previously presented. 

The RAVLT is useful to differentiate between different types of memory defi- 

cits and as such, it is a viable tool to assess memory impairments in individuals 

at risk (Zeidman et al., 2008; Schoenberg et al., 2006). It is considered an im- 

portant instrument to assess patients with psychoneurological complaints since 

the test is sensitive to memory impairments due to a wide variety of neurological 

causes, such as traumatic brain injury (Callahan & Johnstone, 1994), different 

types of dementia (Tierney et al., 2010), as well as psychiatric disorders such 

as depression and schizophrenia, post-traumatic stress, and anxiety disorders 

(Badcock et al., 2011; Gooren et al., 2013). 

While previous findings support the utility of the RAVLT in clinical settings, its 

adaptation to the Indonesian language has now become imperative. As of the 

writing of this article, no specific test for auditory memory has been adapted for 
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Indonesia. Two previous studies have used the RAVLT in Indonesia prior to this 

study (Maharani, 2015; Widyastuti et al., 2016). However, these studies were 

part of another research that did not specifically aim to adapt the RAVLT. There- 

fore, to date, there is no study reporting the adapted and validated RAVLT in Ba- 

hasa Indonesia. Adaptation is important since cultural differences may have an 

impact on the meaning or familiarity of words and may affect the way test-takers 

memorize and respond to the words. And this is an obvious reason for the repla- 

cement of some words. The replacement and differences in word choice may have 

consequences for its psychometric properties. Therefore, a detailed description of 

the translation of the RAVLT to Indonesian language will help future comparison 

of measurements using the RAVLT in Indonesian samples with similar measu- 

rements from other languages or cultures. We report here the adaptation process 

including the translations for the Indonesian language. This includes a clear de- 

scription of the translation process. The version of RAVLT we used was adapted 

from Geffen’s version (1994) byHendriks et al. (2016). Next, we aimed to analyze 

the validity and reliability of the Indonesian version of the RAVLT. 

Previous studies have investigated the validity of RAVLT with several other 

learning and memory tests. Moderate correlations were reported between the 

RAVLT and other similar measures, including subtests of the WMS-R (Pliskin et 

al., 2021; Wiens et al., 1994; Stallings et al., 1995; Johnstone et al., 2000). Be- 

sides that, factor analysis has shown that the variables of the RAVLT have high 

loadings on the same factor as similar variables from other verbal memory tests, 

including the subtests of WMS-R (Johnstone et al., 2000) and the California Ver- 

bal Learning Test (Wiens et al.,1994; Stallings et al., 1995). 

Altmann (2000) and Capitani et al. (1992) stated that when a set of items are 

presented for memorization, an association between an item and other items will 

occur due to the way the items are presented. Although the possibility to form 

associations between words based on their meaning is an important feature in 

remembering, the serial position of a word in the list is also relevant for the pro- 

bability of remembering a word in a list (Capitani et al., 1992). There is abundant 

evidence for the tendency for subjects to recall rather better the early items (pri- 

macy effect) and the late items (recency effect) in a list of words than words from 

the middle of the list. The first five items tend to be easier to recall, perhaps due 

to a lack of or less interfering associations with previous words. The middle group 

of words might be the most difficult to remember, because humans tend to as- 

sociate these with the words presented before and after them. The last group of 

words tend to be easier to recall because there is no or less association with 

words after them. Due to these effects, the first and last group of fifteen words 

should be easier to recall compared to the middle group of words and this pri- 

macy and recency effect were often replicated (Gavett & Horwitz, 2012; Martín 

et al., 2013; Morrison et al., 2018; Griffin et al., 2017; Lima et al., 2019). We used 

the presence of a primacy and recency effect as one of the ways to validate the 

for Indonesia adapted version of the RAVLT. The validity was also established 

via exploratory factor analysis (EFA) of the recall scores. EFA studies analyzing 
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A1 to A7 have identified three or four different clusters, an initial one comprising 

either 2 or 3 trials, a second one, and one or two clusters for trial 6 and 7 (post 

distraction and delayed recall) (Nordanskog et al., 2014; Geffen et al., 1994; de 

Paula et al., 2012). The reliability of the adapted RAVLT was determined by its 

internal consistency and by the test-retest method. 

MATERIAL & METHODS 

Participants 

This study used two groups of participants. The first group consisted of 492 

participants. Data gathered from these participants were used to test the chosen 

words and to establish the validity of trials A1, A2, A3, A4, A5, A6, A7 as valid 

learning and memory parameters and to calculate Cronbach’s Alpha Reliability 

coefficient. Data gathered from the second group (N= 50) were used for the test- 

retest reliability. Participants in both groups were healthy adults living in urbani- 

zed areas in West, Central and East Java. Java island was chosen because it 

has the highest population (59%) of the total of 272 million Indonesian inhabitants 

(Badan-Pusat-Statistik, 2021). 

All participants (the first and second group) gave their consent to get involved 

in the study. The second group of the participants agreed to be assessed twice. 

The second test was delivered in the interval of 7 to 15 days from the first test. 

The current research was conducted in accordance with the Declaration of Hel- 

sinki and the ethics committee of Soegijapranata University granted permission 

for this research project (University Ethical Clearance number: 001B/B.7.5/FP. 

KEP/IV/2018). Database design and transport and storage of sensitive personal 

information complies with Indonesian regulations as stated in ITE (Electronic In- 

formation and Transactions). 

The range of years of education of the participants varied between 6 and 22 years 

(M = 13.99; SD = 2.80) and is grouped into five categories of education according to 

the natural division of the Indonesian education system, namely: (i) less than seven 

years (Elementary School), (ii) between 7-9 years (Junior High School), (iii) between 

10-12 years (Senior High School or equivalent), (iv) between 13-16 years, under- 

graduate level (UG) or equivalent, and (v) above 17 years, postgraduate (PG). 

Participants received financial compensation after completing a full series of 

neuropsychological tests. RAVLT is one of a series of neuropsychological tests 

given to each participant related to a larger project, namely the adaptation of 

a neuropsychological test battery of 10 subtests involving healthy people in In- 

donesia. All participants were not reported to have a history of psychiatric or neu- 

rological illness, head trauma, drug abuse, or other illness that could affect their 

test performance. 

The entire process of data collection was carried out by research assistants. 

The research assistants were recruited based on specific criteria related to ex- 

pertise in administering psychological tests. Before the data collection process 
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was carried out, the research assistants received training on how to administer 

the entire neuropsychological test battery, and the data input process. 

The RAVLT instructions were implemented in the official Indonesian language, 

Bahasa Indonesia. Before the test was administered, the assistant researcher 

explained the research procedure and informed the participants that the data 

would be used for scientific purposes. 

A separate group of subjects were included in the data collection for the test- 

retest part of the study. Only the RAVLT test was administered. One week to 15 

days later, the procedure repeated with the same version of the RAVLT. 

Measurements 

The RAVLT used in this study originated from (Geffen et al., 1994). There 

were two-word lists, A and B, each containing fifteen words. The tester read aloud 

the fifteen words from list A, see Table 2, at a rate of word per second. The par- 

ticipants were asked to recall as many words as possible, not necessarily in the 

same order. This was repeated five times (trial 1 to 5 with scores referred to A1 

to A5) with the same words, in the same sequence and the same speed. Next, 

the tester read aloud the words from list B, see Table 3, the recall score of the 

participant refers to B1. The next stage, the participant was asked to reiterate 

the words from list A, (A6). After being given a pause of twenty minutes, filled 

with other tests, the participant was asked to recall once more the words from 

list A, which was then referred to as A7. Finally, the participant is then asked to 

read a list of fifty words (containing all words from list A and B, plus another 

twenty new words) and is asked to indicate whether the words were earlier pre- 

sented, the number of correctly identified items is the recognition score. 
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Table 3. Recognition Sheet 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
Statistical Analyses 

The evaluation of the validity of the RAVLT was started by the analyses of the 

probability of the recall of each of the words. More specifically, we examined 

whether the probability of correct retrieved words was in agreement with what 

could be expected based on the theory regarding the presence of a primacy and 

recency effect. In order to do so, the probability of occurring of the first five words, 

the second five words (6th to 10th) and last five words were compared. We ex- 

pected that a curve representing this would take the shape of the letter “U” curve, 

that is the five words at the beginning and the five words at the end of a list 

would have a larger probability to be remembered than words in the middle part 

(Rezvanfard et al., 2011). We tested this with repeated measures one-way 

ANOVA followed by post-hoc tests. 

Subsequently, we implemented an Exploratory Factor Analysis (EFA) to iden- 

tify the structure of dimensions of the seven recall trials. The structure of a psy- 

chological construct known as a system involves dimension(s), factor(s), or latent 

variable(s) from a set of inter-correlated data (Watkins, 2018) to help researchers 

to formulate the constructs that underlie the observed scores. Geffen et al. (1994) 

classified the first three trials (A1-A3) as “acquisition trials,” whereas the second 

group, namely trials four (A4) and five (A5), specifically as “later acquisition trials,” 

while trial six (A6) as “post distractor trial,” and trial seven (A7) as “delayed trial.” 
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In the last step, we test the instrument’s reliability by implementing the internal 

consistency method, namely Cronbach’s Alpha and by the test-retest reliability. 

Internal consistency would provide evidence of whether there are consistent re- 

sponses across trials since repetition was involved in the learning process. Test- 

retest reliability delivered an indicator of the stability of a test over time. The basic 

assumption of test-retest reliability is that the constructs measured by a test do 

not change over time. The interval between testing should be enough to prevent 

the memory of the first testing from affecting the test takers’ scores in the second 

testing (Bolarinwa, 2015). 
 

RESULTS 

The translation and adaptation for Indonesians 

We translated and adapted the words in the RAVLT written by (Geffen et al., 

1994) (see Table 4) based on the following considerations, namely direct trans- 

lation from English, its meaning (rather than the number of syllables/ pronuncia- 

tions/phonemes of the words), and the familiarity of the terms for Indonesians. 

The selected words from the latest consideration came from the same group or 

type of words in the English version. For example, “wheat” in the original version 

was adapted as “padi” in Bahasa Indonesia, which means “rice” in English, be- 

cause Indonesians are more familiar with rice than wheat as daily meals. None 

of the words had more than two syllables and were easily pronounceable for Ba- 

hasa speaking persons. 
 

 

Table 4. The Translation Version of Geffen et al. (1994) to the Indonesian version 
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Table 5. The Proportion Per Word and Trial for Giving the Right Answer 
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Validity examination 

The word position effect 

We compared the probabilities of correct responses of the three word groups 

via a repeated measures one-way ANOVA for each of the trials (see Table 5 for 

the Proportion and the Standard Deviations of each word), for all descriptive and 

inferential statistics regarding group effects (first, second and third group of five 

words) see Table 6 and 7. The comparison testing showed a significant difference 

among the three groups of words, and the post-hoc analysis showed that the 

second group (the 6th to 10th words) always had the lowest mean and was sta- 

tistically different from the means of the first and third group. This finding was 

consistently present across the first five trials (A1 – A5) (see Tables 6 and 7). 

The statistical analyses showed that the partial eta squared in each test was 

more than 0.14, which means that the effect of the order of word group has a 

substantial impact (see Cohen in Lakens, 2013 on the meaning of the magnitude 

of effect size). 

Trials A6 and A7 were clearly different from A1 to A5: there were no significant 

differences anymore between middle and recency word groups and only the pri- 

macy effect remained present during trial A6 and A7. This result was like Martín 

et al.’s (2013) and Griffin et al.’s (2017) on long-term memory. Figure 1 shows 

that the first group of word groups, representing the primacy effect, increased 

 

Table 6. Comparing Three Groups of Words (Primacy, Middle, and Recency) from Trial A1 to Trial A7 
 

 
 

 

 

 

 

 

 

 
 

 

  

  
 

  
 

  
 

 
 

  
 

  
 

  
 

 

 

 
 

  
 

  
 

  
 

 

 

 
 

  
 

  
 

  
 

 
 

 
 

   
 

  
 

   
 

 
 

 
 

  
 

  
 

   
 

 
 

 
 

  
 

  
 

  
 

 
 

 
 

  
 

  
 

  
 

  

 
Table 7. Wilks Lambda and Partial Eta Squared of Primacy, Middle, and Recency Word Groups of 

Trial 1-7 
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Figure 1. Mean score of each word groups across the seven trials 

 

from A1 to A5 and decreased only slightly at A6 and A7. Similar increasing scores 

were seen for the middle and last group for trial A1 to A5, representing learning 

over trials. The decrease at A6 and A7 is larger for the middle and recency group 

compared to the primacy group. In fact, the recency advantage, clearly present 

at A1 to A5 completely disappeared at A6 and A7. Put into other words, the typical 

U-shape present during trial A1 to A5 is no longer there at A6 and A7. 

We also compared the probabilities for each of the fifteen words of list A. It 

was found that the sixth word “Ibu” (mother) had a higher probability compared 

to its neighboring words. This is illustrated for the scores of trials A1, A5, and A7 

in Figure 2. 
 
 

Figure 2. Probabilities of occurring of each of the fifteen-word trial A1, A5, and A7. Notice also the 

high probability of the word ïbu” 
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The structure of the trials group 

EFA was used to identify whether and how the seven recall trials would form 

dimensions or constructs, based on covariance. We performed EFA analysis 

using JASP version 14 (University of Amsterdam, 2021). The results showed 

that the data are adequate for the EFA test (Overall KMO = 0.90; Bartlett’s Test 

of sphericity 2(21) = 2718.78; p < 0.001; cumulative total variance explained = 

75%) (Watkins, 2018). A rotation with the Oblimin method discovered three fac- 

tors. Factor 1 consists of A1 (λ = 0.71) and A2 (λ = 0.78). These trials could be 

considered the acquisition trials of the newly presented words. Factor 2 consists 

of A3 (λ = 0.48), A4 (λ = 0.84), and A5 (λ = 0.56); the words are already familiar, the 

learning curve is less steep, and this factor was interpreted as retention. Factor 3 

consists of A6 (λ = 0.90) and A7 (λ = 0.87) and was labeled as a recall factor. 

 
Reliability 

The internal reliability 

The Cronbach’s alpha and coefficient of corrected correlations between items 

and total score are presented in Table 8 (the critical value of significant correlation 

was 0.088 (df = 490; alpha = 0.05). Even though the coefficient correlations were 

relatively low in the first two trials (A1 and A2), the coefficients gradually increa- 

sed in the subsequent trials. The small and insignificant coefficients on the first 

trial can be attributed to the overall low memorization of the words, leading to in- 

consistent recall of the various items. 

The ICC coefficients increased as the test progressed to later trials. It means 

a consistent response to the problems asked by RAVLT ascended through re- 

petition. We assumed this finding confirmed the Hebb repetition effect in the me- 

mory/learning process (see Oberauer & Meyer, 2009; Oberauer et al., 2015). 

The repetition helped participants connect the words (in such a way), so they could 

more easily recall them, the number of correct answers increased and memorizing 

the word list developed gradually to a rather consistent response pattern. 

 
Test-Retest Reliability 

The retest was conducted one week to ten daysafter the first test. We examined 

the correlation between the scores in the first and second tests. A comparison be- 

tween the mean scores of the two measurements was also applied (Table 9). 
 

Table 8. The internal consistency coefficients of items in each trial 
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Table 9. The correlations and the differences of test (A1 to A7) – retest (RA1 to RA7) of RAVLT 
 

 
 

 
 

 

 

 

 

 

 
    

 
 

  

 
 

 
 

 
 

 
 

 
 

   

 
 

  

 
 

  
 

  
 

 
 

 
 

  
 

 
  

 
 

 
 

 
 

 
 

 
 

  

 
 

  

 
 

 
 

 
 

 
 

  
 

  

 
 

  

 
 

 
 

 
 

 
 

 
 

  
  

 
  

 
 

 
 

 
 

 
 

  
 

  

 
 

  

 
 

 
 

 

 
 

The results, as presented inTable 9, showed that the test-retest reliability coef- 

ficients are significant but also that significant differences were observed between 

the scores of the first and second testing of each trial. Significant differences between 

the trials might be affected by the short interval between the test and retest and 

that the subjects still remembered some items from the first assessment. 

The comparison test revealed a significant difference between the first and 

second assessments; the participant’s scores were substantially higher in the 

second trial. This finding drove us to inspect this further. We computed the de- 

viation between means of the subsequent trials across the two assessment ses- 

sions. The mean deviation between A1 and A2 in the first assessment was 

coded as D1, whereas in the second assessment was RD1. Next, the mean de- 

viation between A2 and A3 was coded as D2 in the initial measurement and RD2 

in the second measurement. We continued calculating the mean deviation until 

the last pair, A6 and A7 coded as D6 and RD6, respectively (Table 10). 

The t-test (Table 10) showed that two out of six revealed significant differences 

between the mean deviations, that were between D1-RD1 and D2-RD2. No signi- 

ficant differences were observed between the mean scores from trial three onward 

in the first and second assessments. Interestingly, the changes between trials six 

and seven in the first and second testing were precisely the same. These latter fin- 

dings supported the reliability of the Indonesian version of RAVLT over time. 

 

Table 10. The differences of the change of every successive trial between test and retest 
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The process of adapting a verbal test instrument for Indonesia faces the dif- 

ficulty that choosing literal translation of English words, the test may become 

more easily of more difficult, considering that the word frequency might be diffe- 

rent for different cultures or societies, and that also words with cultural sensitivity 

are more likely to be recalled than foreign words, or the possibility that words 

can be associated more or less easy. The difficulty of recalling a word is also af- 

fected by the number of syllables, and the easiness or difficulty in pronunciation 

of the words in the original versus an adapted version (Geffen et al., 1994). The 

translation and back translation, a common procedure in adapting tests, was 

done by experts with understanding of the RAVLT and consensus was reached 

regarding the adaptation of the word lists, as presented in Table 5. Our first prio- 

rity in the adaptation process was to look for words that have the same meaning 

or to use words from Geffen’s word list A and B. The second priority is to try to 

keep the number of syllables the same, if not, try to make sure that the number of 

syllables is not much different. The third priority is pronunciation. For example: pipe 

(pīp) was adapted into Indonesian to be Pipa (pipa), alarm (әˈlärm) to clock (kläk). In 

total, four words were replaced in word list A, and nine words in word list B. 

 
Validity and the word position effects 

Word position effects 

The first validity test regarding whether the recall probability of the words 

agrees with the position effects in each trial is in accordance with the Memory in 

Chains theory in the form of Primacy-Recency effects (Altmann, 2000). According 

to Altmann (2000), the sequence of words that we hear and express back in the 

form of memory, is a major factor in determining the probability of a proper recall. 

Words become related with each other through their sequence in which they are 

presented. The linkage of words to others preceding and following words causes 

the middle words the noisiest because they have two positions of interfering or 

disturbing words, namely the words before and the words after them, and this 

makes the middle words more difficult to remember than the first and last words. 

The first words are easier to remember than the middle words because there 

are no preceding disturbing words and next there is more time for rehearsals. 

The last words are easier than the middle words because they are not followed 

by interfering or disturbing words, the only distractors are the earlier words in 

the list. This causes the U-shaped curve for memorizing a word list. 

The comparison of the mean value of the first, second and third group of five 

words in trial A1 to A5 showed indeed the U-shaped curve, in accordance with 

Altmann (2000). The results also showed that the words in the recency group 

became more difficult to recall after the presentation of wordlist B, Trial A6. The 

presentation of a new word list B interferes with the encoding or recall of list A, 

but much more for the words of the last group than for the words of the first 
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group, since only the recency advantage disappeared. It can be speculated that 

the first few words were already encoded, the later words not or less well. The 

recency advantage did not return at the delayed recall, as witnessed by similar 

averages of scores for the middle and recency word groups. Interestingly, such 

results were like the findings of Martín et al. (2013) and Griffin et al. (2017). 

In addition to following the primacy-recency effect, the words in the Indonesian 

version of group A of RAVLT also experienced “The Von Restorff effect” which is 

the effect of a special stimulus that makes it easier for participants to remember 

the word than other words (Lima et al., 2019). From the data as presented in 

Table 6 and in Figure 2 and focus on the probability of remembering each of the 

fifteen words of word list A in trial A1, A5, and A7, the word “ibu” (mother) is an 

anomaly. Even though it is at position number 6, it is easier for the participants 

to remember than words at position 5 and 7 and this was always the case, that 

is in all seven trials. Considering the obtained probability for the recall of the word 

Ibu, and given the probabilities of the recall of the other words, we propose that 

the position of the word Ibu should be changed and should move to position 1, 

2 or 3, or should exchange position with the word “Gula” or move to position 14 

or 15. In all proposed position shifts it is likely that the primacy and recency effect 

would remain present or become bigger. 

 
Trial clustering test 

The second validity test in this study is to test the extent to which the grouping 

of the trials is appropriate and according to what has been described for other 

versions of the RAVLT. The results of the exploratory factor analysis part of our 

study indicated that the seven trials can be best grouped into three groups. 

Group 1 consisted of trials A1 and A2; Group 2 trial A3, A4, and A5; and Group 

3 trial A6 and A7. Similar results were reported by Nordanskog et al. (2014), they 

stated that the seven trials of the RAVLT can be grouped into three groups, na- 

mely: Immediate recall, retention, and delayed recall. The results of our EFA are 

also only slightly different from those of Geffen et al. (1994). They stated that the 

seven trials clustered into four groups, namely 1) A1, A2, A3 as the acquisition 

trials, 2) A4, and A5 as the later acquisition trials, 3) A6 as the post distractor 

trial, and 4) A7 as the delayed trial. The results of our present study are also rather 

similar to those of de Paula et al. (2012). The results of their factor analysis of trial 

1-7 RAVLT showed that trial A1-A4 grouped into one factor which they called the 

learning factor, trial A5 was named the transition factor, while A6-A7 grouped into 

one group which they called the retrieving factor. In all, all three factor analyses 

papers acknowledge that trial A1 to A5 should not be considered as unity and that 

the A7 alone or with A6 should be considered as (delayed) recall test. 

From the results above, the Indonesian version of RAVLT is sensitive for the 

primacy and recency effect and that the scores of trials A1 to A7 largely agree 

with what has been internationally reported. The differences between the diffe- 

rent papers regarding how the different trials can be grouped might be due to 

differences in the population of the participants. 
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In all, considering the presence of primacy effect in all trials, the recency effect 

in trial 1 to 5, and its disappearance at trial A6 and A7, the presence of three dif- 

ferent constructs, and the presence of the Von Restorff effect, all in agreement 

with outcomes of previously validated internationally used versions of the RAVLT, 

we cannot but conclude that the Indonesian version of RAVLT should be consi- 

dered as a valid test for verbal episodic memory. 

The reliability of the adapted version of the RAVLT 

The reliability test in this study was carried out in two ways, namely through 

its internal consistency using the Cronbach-Alpha and through test-retest relia- 

bility, the latter measures whether the results of the participants’ answers are 

consistent after some time has passed. 

The Cronbach-Alpha coefficient increased from one trial to the next. At the 

time of the first trial (A1), the reliability coefficient was 0.358, then it increased 

with each trial repetition. The highest reliability coefficient in the seventh trial 

(A7), it became 0.733. Likewise, the corrected item-total correlation coefficient 

also increased from A1 to the highest at A7. This is different from the research 

of de Sousa Magalhães et al. (2012) which showed that the Cronbach alpha co- 

efficients A1 to A7 tended to be stable between 0.78-0.79 during the test, and 

0.81-0.82 during the retest. Based on Cronbach Alpha reliability test, it can be 

concluded that the delayed recall of the Indonesian version of RAVLT is reliable 

because it is above 0.7 (Leech & Onwuegbuzie, 2010) the lower scores of the 

other trials only witness that the different trials measure different constructs, and 

this agrees with the outcomes of the exploratory factor analysis part of our study. 

Previous studies investigating the reliability of the RAVLT also employed the 

test-retest design (e.g. Geffen et al., 1994; Carstairs et al., 2012; Hale et al., 2019; 

Munjir et al., 2015; Rezvanfard et al., 2011), although the time-lag between the 

test and retest varied from one study to another. Carstairs et al. ‘s took the lon- 

gest time-lag, that was one year, whilst Hale et al., Munjir et al. and Resvanfard 

et al. used a one-month period between the test and retest. Our study took the 

same interval as Geffen et al., that is 6-14 days. The highest correlation in all 

these studies, including ours, irrespective of the used interval, was at the “Dela- 

yed-Recall”, that is the recall of List-A after 20-minutes delay, except in the Geffen 

et al.’s study. This indicates that the most reliable indicator of memory is the de- 

layed recall, its score is the result of learning and relearning and correct retrieval. 

The lowest test-retest correlation was found by us for the recall scores at trial 

A1; this is also in line with the Carstairs et al. and Geffen et al. The gradual in- 

crease of the reliability coefficient across the seven trials, as could be seen in 

Table 10, was earlier reported by Geffen et al. as well. The low test-retest corre- 

lation for A1 might also be since in the assessment, the fifteen words were new, 

and only less than half of the words were remembered. This finding indicates 

the well-known Thorndike’s readiness effect in learning, that is when one is ex- 

posed to a new set of stimuli then he or she will only recall less than half of the 

presented materials. In the retest, the same word lists were used again, the sub- 
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jects might have remembered some items and the score is therefore higher. The 

newness of the words is less and therefore a different underlying construct could 

have been measured in the retest. A higher score on the retest trial 1 has also 

consequences for the learning aspect of the retest, as is commonly expressed 

as learning over trials. The results in Table 11 reflect the trial-to-trial change du- 

ring the test and retest and they illustrate that the A1-A2 and A2-A3 differences 

are significantly larger in test compared to the retest. This illustrates that learning 

over trials is larger in the test session compared to the retest session. The diffe- 

rences between test and retest trial to trial changes were no longer present in 

any of the other trial to trial changes. 

Munjir et al. (2015) analyzed the repetition effect, that is they compared the 

scores between two memory assessments with the same version of the Malay 

Auditory Verbal Learning Test (MAVLT) as we did, but they used a one-month 

interval. Their results showed that the scores were higher in the second asses- 

sment for the first, second, and third trial, no significant differences were obser- 

ved on the following trials. We showed a better performance in all trials, we had 

more subjects (fifty vs thirty) and a shorter interval (one month vs 7-10 days) 

compared to Munjir et al. and this might have caused us to find more statistically 

significant differences. Rezvanfard et al. (2011) tested the reliability of the Per- 

sian version of the RAVLT with a one-month test-retest interval and these authors 

showed a difference in the results between the test and retest scores for all seven 

trials. The results of the research above show that the interval between the test 

and the retest affects the stability of the test-retest correlation scores. The shorter 

the time interval, the more there is an interfering “carry over effect” that causes 

an increase in the memory scores of the retest. The presence of a carry-over ef- 

fect or practice effect can be prevented by using alternate forms of the RAVLT, 

as was shown by Munjir et al. (2015) for the MAVLT. This practice effect is clini- 

cally relevant in cases where participants need to be repeatedly tested. 

CONCLUSIONS 
The adaptation of the RAVLT test is documented, as well that indications of 

its reliability and validity are now obtained. The reliability test shows that the in- 

ternal consistency of the instrument increases with the later trials of the test as 

a delayed memory test. In addition, there are positive and significant correlations 

between test and retest scores, which even and also increase towards the later 

trials. Both results show that a consistent trait is captured in the latter trials of 

the adapted RAVLT. 

The validation part of the study was theoretically guided: the recall of the 

words in the various trials is in accordance with the Memory in Chains theory 

predicting that primacy and recency effects will occur. A Von Restorff effect for 

the word “ibu”, was found, while the factor analyses found showed that the ad- 

apted version of RAVLT also agrees with the theoretical view that three different 

aspects of memory are assessed: immediate memory, retention, and delayed 
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recall. All three findings contribute to the validity of the adapted version as a ver- 

bal memory test. It is proposed that the word “Ibu” should change its position, 

for example change position with the word “gula”. The usage of the for Indone- 

sian adapted RAVLT awaits definite normative scores, which need to be correc- 

ted for age and education, as is nowadays necessary. Now only preliminary 

normative data for Javanese adults of the adapted version are available (Wa- 

hyuningrum et al., 2021). 
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