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ABSTRACT 

Cross-cultural exploration and adaptation of psychological tests and assessments is critical to 

ensure accurate and reliable results. This research study conducted a qualitative cultural 

exploration of the National Institutes of Health (NIH) Toolbox Cognition Battery assessments 

in India as an initial step towards the cultural adaptation and validation of the instruments. As 

the assessments were developed in the United States, they required cultural exploration before 

they were used in India. Using interpretive phenomenological analysis, the study included a 

sample of 30 participants across Mumbai, Surat, and Derod. Five themes emerged from the 

data analysis: contentedness, lack of relatability, recommendations for change, the rural Indian 

lifestyle, and the variable of education. The most common code was “satisfied.” While this 

research does indicate that participants comprehend the assessments, recommendations were 

made to change images and storylines to reflect the Indian culture. They focused on Indian 

food, Indian clothing, Indian festivals, family, and religion in India. The findings from this 

study can be used to inform future adaptation and validation of the National Institutes of Health 

(NIH) Toolbox Cognition Battery assessments in India. 
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n an increasingly diverse, complex, and ever-changing world, psychological instruments, 

evaluations, and tools must be cross-culturally explored and validated to ensure validity 

and reliability before use across diverse populations. Particularly the tools and instruments 

developed in English.  Such instruments cannot be assumed to be appropriate, valid, and 

reliable in non-Western societies and English-speaking cultures (Ogden & McFarlane-Nathan, 

1997). In fact, using neuropsychological tests for populations and cultures other than those for 

which they have been normed or standardized can result in clinical diagnostic errors (Ogden 

& McFarlane-Nathan, 1997). Cross-cultural validation focuses on whether or not measures 

and constructs that were developed in a specific culture are relevant, meaningful, and, as a 

result, applicable to other cultures (Mastumoto, 2003). Without cross-cultural validation, 
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instruments can produce false or invalid results, and use of these instruments can lead to 

misdiagnoses or negative implications for individuals, communities, and even entire 

populations. 

 

This research study falls under the field of international psychology, which is a relatively new 

branch of psychology in which psychologists understand that psychological phenomena are 

not geographically bound. Scholars in the field aim to study, understand, and respond to the 

important topics and challenges of psychology from a global perspective and approach with 

the understanding that context plays a shaping role in human behavior (Stevens & Wedding, 

2004; Stevens & Zeinoun, 2013). Cultural, cross-cultural, and indigenous psychologies are 

incorporated in and serve international psychology in scope and approach (Stevens & 

Wedding, 2004). The process and goal of culturally exploring assessments across different 

cultures inherently acknowledges that psychological processes do not exist in a vacuum. In 

this particular research study, the culture of India is presented as independent from any 

Western culture. 

 

This research study aimed to contribute to the field of international psychology by taking 

necessary steps towards informed practice across diverse cultures. It is in line with the goals 

of internationalizing psychology. Internationalizing psychology is the corrective process that 

safeguards the field against provincialism and obsolescence by focusing on contextualization 

(Stevens & Zeinoun, 2013). As a preliminary step towards the potential adaptation and 

validation of the NIH Toolbox Cognition Battery, the study aimed to internationalize 

psychology by studying and researching the Western-developed assessment’s suitability for 

its application in India. 

 

Individuals across cultures build their knowledge in various ways depending on their 

environment and surroundings (Raskin, 2002). Constructivist theory and psychologies convey 

that human beings use their experiences to assign and create meanings for the world and 
realities around them (Raskin, 2002). Constructivists uphold the viewpoint that individuals 

build their knowledge rather than being imprinted with a specific set of knowledge at birth 

(Cobern, 1991). For example, executive functions such as self-awareness, nonverbal working 

memory, and inhibition are linked to and shaped by parental and cultural influences (Ellefson, 

Ng, Wang, & Hughes, 2017), and psychological assessments and tools must account for these 

factors.  

 

Specifically, differences exist between Eastern and Western adults with regard to attentional 

and cognitive processing (Kuwabara & Smith, 2012). Eastern adults demonstrate relational 

cognition when compared to Western adults who tend to be more object focused (Kuwabara 

& Smith, 2012). For example, if shown a photo of a farm, Eastern adults may interpret a farm 

horse within the context or in relation to its surroundings on the working farm, while Western 

adults may focus on the animal itself without necessarily taking the other farm environment 

into consideration. To add, the degree to which adults emphasize decontextualized versus 

contextualized interpretations of objects varies amongst Eastern and Western adults 

(Kuwabara & Smith, 2012).  

 

As an example, Masuda and Nisbett (2001) found significant differences in adults living in 

the United States and adults in Japan in their description of an aquarium. The adults in the 

United States focused on the larger fish in the middle of the display as the foundation for their 

description while the Japanese adults focused on describing the large fish in the center of the 
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aquarium in relation to the items around it such as other plants and smaller fish (Masuda & 

Nisbett, 2001). Both groups described the large fish, but those from the United States did not 

take the small plants and other fish into consideration in their description while the Japanese 

adults did.  

 

Differences in cognitive spatial volume perception between Eastern and Western cultures also 

exist. Using a psychological task that asked participants to judge whether a rectangular room 

was larger or smaller than a square room of reference, there were significant differences in 

responses between South Koreans and Germans due to cultural perspectives. The findings 

from this study indicated that the South Koreans were more contextual in their review. This 

led researchers to further support the concept that Eastern cultures are more context dependent 

than Western cultures (Saulton, Bülthoff, De la Rosa, Dodds, & Herzog, 2017). There is a vast 

amount of literature that supports the idea that time perception also varies across cultures at 

the cognitive level (Núñez & Cooperrider, 2013). Looking at the domain of emotion, culture 

influences emotions through different cognitive mechanisms that have been supported by 

existing literature (Engelmann & Pogosyan, 2013). Responses on processing speed tasks are 

also different across Eastern and Western cultures (Papadopoulos, Georgiou, Deng, & Das, 

2018). These differences in cognition reveal the need for culturally sensitive assessments, 

tests, and instruments. 

 

Given this significant need for effective, accessible, and relevant neuroscience measurement 

tools, in 2004, the 15 Institutes, Centers, and Offices at NIH that work to support neuroscience 

research created a coalition named the Blueprint for Neuroscience Research. In 2006, the 

coalition was awarded grant funding to develop a set of state-of-the-art tools to enhance the 

field of neuropsychological research. The NIH aimed to work towards bridging this gap by 

creating an innovative set of batteries and assessments to measure cognitive, emotional, motor, 

and sensory function. The NIH Toolbox is a group set of neurobehavioral tests that assess 

cognitive, emotional, sensory, and motor functions through the use and convenience of a tablet 
(Northwestern University, 2019). The Toolbox’s Cognition Battery has been selected for this 

cultural exploration due to its digital and technological nature making it relatively easy to 

administer with a tablet. In an increasingly complex world, convenience and accessibility are 

important factors, especially in low- and middle-income countries where gaps in care may 

exist due to funding and resource limitations (Siriwardhana et al., 2011). The Toolbox helps 

bridge this gap by making the neuropsychological assessment more easily accessible to the 

professional and research community due to its digital and free nature.  

 

Cultural variances exist in performances across neuropsychological measures (Agranovich, 

Panter, Puente, & Touradji, 2011), and it is imperative that exploration, adaptation, and 

validation of neuropsychological assessments occur before they are used across cultures. The 

NIH Toolbox Cognition Battery has not been explored for cultural relevance (Sharp, Skinner, 

Serekoane, & Ross, 2011) in India. This research study aimed to culturally explore the NIH 

cognitive assessments across the adult population in India in order to determine the needs for 

future adaptations (Sullivan, 2011). Khilari and Narayan (2014) expressed concerns with the 

applicability of the NIH Toolbox within the Indian context.  They argued that the use of 

Western cognitive instruments in a non-Western culture requires a careful analysis of its 

appropriateness before it can be effectively and reliably used (Khilari & Narayan, 2014). 

Therefore, it is critical that a careful analysis of the cultural relevance of the assessments be 

conducted in India.  
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Neuropsychological assessments can have influential, long-term impacts on an individual’s 

life; therefore, attempts must be made to ensure that they are as culturally unbiased as possible 

to increase confidence in the test usage. When test scores are affected by demographic factors, 

test bias surfaces (Geisinger, 1992). In such cases, there may be bias related to the various 

batteries and neuropsychological assessments when the scores are influenced and developed 

by Western culture, independent of the influence of the ability or trait that the test is supposed 

to measure (Geisinger, 1992). In order to know whether a test, assessment, or battery is biased 

towards a certain group, it must be psychometrically tested in that population of interest 

(Geisinger, 1992).  

 

There is a profound agreement that many neuropsychological assessments do not have 

acceptable reliability and validity with diverse populations. Hence, there is a significant need 

for this area of research given that over 30 million people have some form of neurological 

disorder in India (Gourie-Devi, 2014). Among these 30 million people, cognitive deficits have 

been confirmed in various psychiatric disorders (Dalal & Sivakumar, 2010). As such, the 

cognitive assessments and batteries being used in India must be clinically sensitive and 

accurate to best help psychological professionals develop treatment plans.  

 

Research has shown that performance on language-mediated neuropsychological assessment 

tasks is impacted by whether or not an individual is a native English speaker (Kisser, Wendell, 

Spencer, & Waldstein, 2012). Native English speakers outperformed nonnative English 

speakers on a number of language-mediated tasks (Kisser et al., 2012). Shuttleworth-Edwards 

et al. (2004) found that scores on intelligence quotient (IQ) testing were impacted by culture. 

Similar to the use of Western cognition assessments across non-Western cultures, it can be 

challenging and misleading to use Western IQ testing with non-Western cultures (Kendall, 

Verster, & Von Mollendorf, 1988). These populations, such as nonnative English speakers, 

differ from the Western cultures where assessments have historically been developed and 

normed. Examples of diverse populations include individuals who are not Caucasian, who are 
nonnative English-speakers, who are not well-educated, and who are not a part of the middle 

to upper class (Ardila, Rodriguez-Menendez, & Rosselli, 2002; Boone, Victor, Wen, Razani, 

& Pontón, 2007; Brickman, Cabo, & Manly, 2006; Loewenstein, Arguelles, Arguelles, & 

Linn-Fuentes, 1994; Manly, 2005). Manly (2008) argued, “Addressing cultural diversity in 

cognitive test performance is an unavoidable future of neuropsychological research and 

practice” (p. 179).  

 

The NIH Toolbox Cognition Battery seeks to assess mental processes involved in gaining 

knowledge and comprehension, including remembering, problem-solving, thinking, judging, 

and knowing.  Language, perceptions, imagination, and the planning and execution of 

complex behaviors are all encompassed in these higher-level functions, and all of these higher-

level functions of the brain are influenced and impacted by culture (Lewis et al., 2009). 

Although the NIH Toolbox Cognition Battery is relatively accessible for use across the globe 

through the convenience of a tablet, is currently only normed for the U.S. population. It has 

not been cross-culturally explored in India. Using the NIH Toolbox Cognition Battery without 

cross-cultural exploration or validation limits the validity and reliability of performance and 

interpretation of results because the evaluation was developed and normed using a Western 

lens and population, potentially impacting participant experience and scores. As a result, the 

battery must be culturally examined prior to use within India.  
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The field of cross-cultural neuropsychology needs to address the normalization of current 

basic neuropsychological instruments across and within diverse cultural contexts (Ardila, 

2002). Cultural exploration, adaptation, and validation of current basic neuropsychological 

instruments will allow the research community to inform professional practice, and in turn, 

potentially enhance the quality of life for individuals.  

 

Although the use of a digital neuropsychological evaluation can seem effective from a time, 

cost, and resource perspective (Pade, 2016), it must first be explored within the culture it will 

be used. Therefore, the purpose of this research study was to explore the utility, sensitivity, 

and relevance of the NIH Toolbox Cognition Battery for individuals of Indian descent living 

in India. The findings from this research provide insight to adapt the instruments prior to 

widespread use across India by practitioners and professionals. Although cognitive 

assessments such as the Hindi Mental State Examination or Montreal Cognitive Assessment 

have been translated for use in India, they are pencil-and-paper tests (Porrselvi & Shankar, 

2017). India has a number of assessments which have been normed for use (Porrselvi & 

Shankar, 2017); however, to keep up with the rapidly changing world, exploring the cultural 

utility of this digital assessment can create even more widespread access to needed mental 

healthcare (Porrselvi & Shankar, 2017). The motivation for exploring the NIH Toolbox from 

a cultural perspective is its accessibility in being administered electronically, which 

differentiates this assessment from the others which have been studied and validated in India. 

 

METHODOLOGY 

Sample 

After Institutional Review Board approval was granted by The Chicago School of Professional 

Psychology, data was collected in January of 2020. The population of interest for this research 

study was the overall population of India, and the sample included 30 participants equality 

distributed from a large urban city, a smaller rural city, and a rural village in India. The number 

of participants considered the recommendations provided by Larkin, Watts, and Clifton 
(2006). The authors argued that interpretative phenomenological analysis research generally 

involves a highly intensive and detailed analysis of the data that are collected from a small 

number of participants.  

 

A representative or random sample is not necessary for interpretive phenomenological 

analysis because there is a need for a homogenous, purposive sample (Chapman & Smith, 

2002; Smith & Osborn, 2004). Therefore, the purposive sampling technique is ideal for the 

study methodology (Creswell, 2009). In addition, convenience sampling technique was used 

for this research study. The goal was to understand specific lived experiences for specific 

identified cultural groups in India. Smith and Osborn (2004) referred to this as thinking in 

terms of theoretical rather than empirical generalizability. They wrote, “The readers make 

links between the findings of an IPA study, their own personal and professional experience, 

and the claims in the extant literature” (Smith & Osborn, 2004, p. 56).  

 

There is no right, wrong, or perfect sample size for an interpretative phenomenological study 

(Chapman & Smith, 2002; Smith & Osborn, 2004). Due to the involved, complex nature of 

collecting and analyzing rich, robust qualitative data, many researchers prefer a smaller 

sample size for practicality and resource considerations. Smith and Osborn (2004) shared that 

new researchers can easily become overwhelmed by vast amounts of data with large sample 

sizes, and as a result, they are unable to produce meaningful or penetrating analysis. Saturation 

(Mason, 2010; Saunders et al., 2018) and informational redundancy is the point at which no 
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new information or themes emerge from iterative or repeated research. This is a gold standard 

in qualitative research (Creswell, 2007; Walker, 2012). Failure to achieve saturation can have 

a negative impact on the validity of the qualitative research study (Patricia & Lawrence, 2015). 

Saturation was achieved in this study by having an adequate sample size. No new themes 

emerged after the 25th participant. Charmaz (2006) argued that saturation is achieved “when 

gathering fresh data no longer sparks new theoretical insights, nor reveals new properties of 

your core theoretical categories” (p. 113). Saunders et al. (2018) argued that achieving 

saturation with interpretative phenomenological analysis is not straightforward and 

challenging, but saturation should be assessed across cases, not within them. While saturation 

can be achieved with as few as 16 participants, 20 to 40 participants may be necessary to 

achieve saturation across multiple sites (Hagaman & Wutich, 2016). This research study 

included 30 participants across the sites.  

 

Information power is another metric that is used in qualitative research to determine sample 

size. This is a concept that indicates that the more relevant information the sample holds, the 

lower number of participants is needed (Ann, Kirsti, & Volkert, 2016). In this particular study, 

all of the participants were prescreened to ask if they were born in the Indian culture. As such, 

they theoretically held a wealth of relevant, important knowledge. In addition, as the focus of 

the study was to understand the cultural relevance of the NIH Toolbox in India, this knowledge 

is directly related to their ability to share information with the researcher. The inclusion 

criteria for this study were as follows: participants were between the ages of 18-85, born in 

India and raised by Indian parents, had the basic technical knowledge and educational level 

(completed the fifth grade) to use an iPad, had basic comprehension and communication skills 

in English, and did not have any known cognitive impairments (e.g., dementia, developmental 

disorders, motor skill disorders) as disclosed by self-report. For the purpose of this study, 

basic technical skills were defined as the ability to follow prompts from the iPad, tap the screen 

when directed, and listen to audio commands from the iPad. A basic educational level was 

defined as completion of the fifth grade, which is the completion of upper primary school in 
India. 

 

Mumbai is a large, urban city while Surat is a smaller city in a different state of India that 

brings together people from many surrounding rural areas. Furthermore, Derod is a rural 

village of India that includes a different demographic of Indians. Using three diverse areas 

allowed for the inclusion of participants from both urban and rural areas of India. The sample 

included Indians who were born in India as revealed through self-report. The sample included 

diverse individuals from throughout the community, across the age span, and did not include 

exclusively university students as such samples can be problematic and nonrepresentative 

(Hanel & Vione, 2016). By recruiting participants from beyond university classrooms, 

findings are more likely to have greater utility across a generalizable sample (Hanel & Vione, 

2016). 

 

Table 1 Demographic Information of the Sample  

Gender N %  

Female 16 53.3  

Male 14 46.6  

Age 

(N = 30) 

Range 

19-76 

Mean 

29.47 

SD 

14.11 
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Instrument 

According to existing literature, semi-structured interviews are the exemplary model for data 

collection with interpretive phenomenological analysis (Smith & Osborn, 2004). Semi-

structured and open-ended interviews have become a gold standard for qualitative research 

(Affleck, Glass, & MacDonald, 2013). The goal is to understand the experience of sense-

making and experience related to taking the NIH Toolbox assessments, so it is critical that the 

researcher be able to probe for important potential clarifications during the interview. 

Qualitative interviews allow participants the opportunity to “speak in their own voice and 

express their own thoughts and feelings” (Berg, 2007, p. 96). Each interview lasted 

approximately 1 hr in duration. In qualitative research, the researcher is the primary tool and 

instrument (Creswell, 2007); however, software systems such as MAXQDA and NVivo can 

be used for organization purposes. For this research study, MAXQDA was used to digitally 

code information from the narrative interview transcripts. Qualitative research interviews are 

valuable for several reasons, but primarily they offer helpful information to understand the 

lives and worlds of others (Qu & Dumay, 2011). The process of conducting qualitative 

interviews requires careful, extensive planning, but it also requires “a respect for and curiosity 

about what people say, and a systematic effort to really hear and understand what people tell 

you” (Rubin & Rubin, 1995, p. 17).     

        

Using McNamara’s (2009) general guidelines and best practices for conducting qualitative 

interviews, the interviews were conducted in a private setting to avoid distractions and privacy 

breaches. In the opening script of each interview, the interviewer explained the purpose of the 

study, addressed confidentiality, explained the structure and format of the interview, and 

outlined the time frame for the interview. In the closing script of the interview, the interviewer 

informed the participant how they could contact the research team after their departure if they 

needed to do so (McNamara, 2009). 

  

Audio recording of interviews is not required for interpretative phenomenological analysis 
studies, but it can be helpful (Smith & Osborn, 2004). During the interviews, participants were 

asked to share a pseudonym of their choice for use during the interaction (Jan, 2000). This 

protected their identity throughout the interview process (Jan, 2000). To increase validity of 

the research, the interviews were recorded using a voice recorder. They were then transcribed 

by a third party. The third-party transcriptionists were recruited using online platforms for 

hiring freelance transcriptionists. Upwork was the primary online platform that was used for 

recruitment. The use of third-party transcriptionists lent credibility to the narrative data and 

excluded the researcher as having researcher bias or access to changing any information prior 

to the analysis (Tessier, 2012).   

 

Procedure 

The NIH Toolbox Cognition Battery was administered on a tablet. One tablet was loaded with 

the application and battery. Once the researcher arrived at each data collection site, he set up 

a workstation in a private, quiet environment. The private room included a desk and two 

chairs. It had a door that closed to ensure privacy. Examples of data collection sites include 

universities, hospital conference rooms, and meeting rooms at community and cultural centers 

in India. 

 

The instrument used and culturally explored in this research was the NIH Toolbox Cognition 

Battery. This tool has been validated for measuring executive function in adults from the US 

(Zelazo et al., 2014); the cognitive battery was originally validated using 268 adults 
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(Weintraub et al., 2014). Although this instrument has been translated into Spanish, translation 

or construct validity and reliability testing has not yet been researched in India.  

 

The battery was administered in English. English is an official language of India (Government 

of India, 1950), and most of higher education and corporate affairs are conducted in English 

(Latha, 2018). Given the many different dialects of the various languages in India, measuring 

validity of the battery in English provided more utility for preliminary research than 

translating it and administering to a smaller population that only speaks a certain dialect of 

one of the many languages of India. Furthermore, given the increasing prevalence of the 

English language in India (Latha, 2018), the results of administering it in English will hold 

greater value for future planning and use of the battery. This was a preliminary research study 

for the utility of this test in India, and future research is encouraged for translation. 

 

Upon arrival, each participant was given an informed consent form to read, review, ask 

questions, and sign. Following this important step, each participant completed a self-

disclosure screening questionnaire. The questionnaire asked their gender, age, whether or not 

they had any known cognitive impairments, whether or not they were raised and reared by 

Indian parents in India, their country of birth, and their fluency in English. No identifying 

information was asked on the screening questionnaire. After the researcher reviewed the 

screening questionnaire to confirm inclusion in the research study, the researcher began the 

interview. Each interview was scheduled for 1 hr with 15 min breaks in between the interviews 

to accommodate for potential delays or deviations from the schedule. The participants took 

each assessment on the tablet. After each assessment, the researcher asked the series of 

qualitative questions to better understand their experience. This process was repeated for each 

of the four subdomains being explored. If the participant did not understand any terms in the 

interview questions, the researcher stopped to explain and clarify. Coming from the Indian 

culture, and as a native speaker of both Hindi and Gujarati, the researcher was able to clarify 

terms from the interview questions in both languages if necessary.  
 

Once the participant had the chance to debrief and ask any questions, they were released from 

the study. Stress from taking part in the study was not anticipated but checking in with the 

participants after their participation was simply a check in to see how they were doing, not an 

emotional or psychological assessment. No follow-up was necessary after their departure. 

Integrity, privacy, and confidentiality of the scores were based on tablet password protection 

when not in use, and the tablet was secured with the researcher between testing days. 

 

Upon transcription completion, the data were cleaned and formatted. After the transcripts were 

completed, they were sent back to the participants via email for member checking to increase 

the credibility of this research study as recommended by Birt et al. (2016). This was the 

process of having participants review their own interview transcripts for accuracy (Birt et al., 

2016). Participants returned their transcripts to the researcher within two weeks. There were 

no discrepancies reported by the participants, and they agreed that the transcripts reflected 

what they shared in the interview. As anticipated, saturation was achieved during data 

collection between participants’ narratives, experiences, and recommendations for adaptation. 

 

Participants’ narratives were analyzed using Saldaña’s (2016) coding manual and framework. 

The transcribed files were used for the coding process. For this exploratory research, inductive 

coding was used (Saldaña, 2016). A code is a researcher-generated construct that symbolizes 

or “translates” data (Vogt, Vogt, Gardner, & Haeffele, 2014, p. 13) in qualitative analysis. 
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These codes were important links between data collection and explanation of meaning 

(Charmaz, 2006). 

 

Braun and Clarke (2006) argued that it is important to read every transcript at least once before 

starting the coding process. This is because the first reading can inform patterns and trends 

from a very high level. The first reading also ensured that the transcriptions were free from 

errors and formatting problems. Files were then sent to participants for member checking after 

being formatted. Once the participants confirmed that the transcripts were accurate, the 

researcher imported them into the MAXQDA software. The first step included initial coding 

of the data, and this took place during the second reading of each transcript. Considering that 

inductive coding was used, an initial codebook was not developed. This was intentional in 

order to allow the raw data to be read, interpreted, and analyzed without the goal of looking 

for predetermined codes.  

 

In MAXQDA, initial codes were developed and added into the code system as the content 

analysis and read through took place. Following initial open coding, line-by-line coding took 

place. During this read through, each line of each interview was read out loud while 

considering any possible codes that could have been assigned. If a code came to mind that 

was not already in the code system from the initial coding review, it was added as a new code. 

Line by line analysis is important in order to identify emergent themes and the structural, 

thematic relationships between the themes (Smith et al., 2009). The third phase of data 

analysis was categorization. Using the categorization tool in MAXQDA, patterns that were 

observed in the data were grouped into meaningful units or categories (Given, 2008). Codes 

were placed into categories based on content similarity. Lincoln and Guba (1985) argued that 

the researcher uses intuitive senses and classification reasoning to categorize which data “look 

alike” and “feel alike” (p. 347). The final stage of identifying and creating themes was done 

using MAXQDA’s summary function. This function assisted the researcher in creating a 

summary and creating the results table based on the summaries.  
 

RESULTS 

Five themes emerged from the participants’ narratives. A total of 24 codes emerged from the 

dataset across all 30 participants. From those 24 codes, five themes were discovered. The five 

themes included contentedness, lack of relatability, recommendations for change, the rural 

Indian lifestyle, and the variable of education.  

 

The most frequently occurring code in the data was “satisfied.” No participant expressed that 

they felt the assessments were culturally inappropriate or disrespectful. They were content 

with the assessments, but the other codes, especially in relation to recommendations for 

changes, revealed the theme of lack of relatability. This theme reveals that while the 

assessments do have room for changes to be made more culturally relevant in India, how they 

exist in their current form does not cause harm or negative feelings from participants born, 

raised, and currently living in India. 

 

Many participants expressed the importance of assessment translation to Hindi prior to 

widespread use in India due to the population in rural parts of the country who do not speak 

English. This code surfaced a total of 10 times across the dataset. A 43-year-old woman 

shared, “One thing you can translate this thing even in Hindi or any local language regional 

languages so that you can get more response.” A 24-year-old man shared expressed, “If it is 

in English, there might be a problem for common people. A translation into Hindi would be 
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better. It will be better in Hindi for people here in India.” While they understood that the 

justification for this study being conducted in English was to study the assessments as they 

existed today, the recommendation to translate continued to be a heavy remark.  

 

Attention: The Flanker Inhibitory Control and Attention Test (Weintraub et al., 2013; Zelazo 

et al., 2014) was used to measure the cognitive domain of attention. The test instructed 

participants to focus their attention on the screen and observe a row of arrows that pointed in 

various directions (e.g., same direction and different directions). Participants were tasked with 

selecting the direction of the middle arrow’s point. This assessment did not include any other 

images. All 30 participants expressed that the test was clear and culturally relevant for use in 

India. The qualitative interviews after this particular assessment yielded the least feedback as 

most participants answered with simple “yes” or “no” responses. One participant shared that 

arrows were culturally relevant and a critical part of Indian history. She stated, “It is not a new 

sign for India. If we look at history, the warriors of India have used arrows to kill enemies. It 

is not a new symbol for India.” Based on the feedback from all 30 participants, there were no 

recommendations or suggestions made to revise or adapt this test in order to make it more 

culturally appropriate for use in India. However, participants did encourage future researchers 

to adapt the test into Hindi for more widespread use, especially across rural parts of India.  

 

Episodic Memory: The Picture Sequence Memory Test (Dikmen et al., 2014) was used to 

measure the cognitive domain of episodic memory. Overall, more than 90% of participants 

felt that this assessment was clear, but more than 95% of participants made suggestions and 

recommendations for adaptations in order to make it more culturally appropriate. Most 

participants identified with the story of playing in the park, but many participants did not 

identify with the story of going camping. The act of camping is a very recent trend in India, 

especially in the more rural parts of India, and many participants had never experienced 

camping (e.g., hiking or roasting a marshmallow). Furthermore, one participant was 

concerned by the marshmallows as they contain eggs, especially because India is primarily a 
vegetarian society. He expressed, “Roasting marshmallows is not appropriate. Indian people 

are very vegetarian. They do not know about marshmallows. Rather, you should use fresh 

vegetables.” Participants did make detailed recommendations about storylines that would be 

better fit with the Indian culture. A male participant who was 57 years old shared “I think 

some might have a problem [understanding] because they do not go camping very much in 

this country. So, you would want to change those pictures into some sort of game in India. 

You know, maybe soccer or cricket.” To demonstrate that this perspective was shared by other 

participants, another response by a participant (female) was, “Replace the baseball with sports 

like cricket. Another sport that is played in India is football. Indian people are crazy about 

football.” There were no notable or significant differences related to gender in terms of 

recommendations. Younger participants identified with the camping storyline more so than 

older participants as camping was a part of their experiences, but this was not significant 

enough to result in confusion or cultural inappropriateness for the older participants. A 57-

year-old male participant noted cultural relatability between the photo of flying a kite and an 

annual festival and holiday called Makar Sankranti, which is focused on flying kites (Desai, 

2010). The participant stated, “I think flying a kite is very good for India because everybody 

[does it] once a year.”  

 

Participants made similar notable comments regarding inclusion of Indian festivals and 

holidays as an appropriate step. Gentle probing about specific festivals revealed two common 

festivals, Diwali and Holi. Diwali is the festival of lights, which is celebrated each year in the 
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fall (Peterson, 1995), and Holi is the festival of colors to celebrate the arrival of spring in India 

(Krishnaswami, 2001). One participant shared, “We are very attracted to festivals like Diwali. 

There are diyas that we light. There is rangoli. Pictures of the lamps and pictures of Indian 

rangoli design.” When queried about specific images that could represent Diwali, common 

responses included traditional Indian candle lamps, known as diyas, and rangoli patterns. 

Rangoli is traditional Indian art that uses geometric shapes and is commonly created with 

colored powder on the floor as decoration (Redwood, Gale, & Greenfield, 2012). Participants 

shared that colored powder and rangoli were relatable images that most Indians living in India 

would understand.  

 

Participants also shared that football and soccer are not widespread or commonly played in 

India. For adaptation in India, the participants recommended cricket balls. Cricket is a popular 

sport played around the Eastern world, and cultivated interest in India during English 

colonization. Many participants were certain that this would be a recognizable and relatable 

image for Indians. 

 

There were two responses that shared commonality of representation of famous, historic 

Indian leaders included in the assessment. References were made that the face of Mahatma 

Gandhi, a prominent Indian historical leader, would be recognized easily. An additional 

recommendation that was made by participants was to adapt the test to create more relatability 

for those living in villages and rural areas of India. A participant recited “Going to the park is 

not that common in rural India and villages. If these pictures were shown to villages and 

farmers, they might have trouble identifying the pictures. I think it would be more relevant if 

you kept photos of their own villages and basic symbols and tools that they use.” 

 

Processing Speed: Indian food was at the core of many participants’ recommendations for 

adaptation of the images. Images that were used in the tests such as birthday cake and pretzels 

were not relatable for the participants. A few participants suggested that these images be 
replaced with common Indian foods and snacks such as samosas or rotis, an Indian flatbread, 

that are widely consumed across India. One participant shared, “So, first, there are no pretzels 

in India.” Another participant shared, “You need to use [our] own fast food like samosa.” The 

recommendations for this test were similar to the Picture Sequence Memory Test. One 

participant pointed out that a Halloween-type image was used, but Halloween is not a holiday 

that is celebrated in India. Others felt that the images of animals were unrelatable and 

suggested that they be replaced with animals commonly known in India. Examples that were 

given included camels, cows, and elephants. 

 

The images that were related to climate and weather were also a focus for participants. One 

participant told the researcher, “It does not snow, so people would not recognize this no way. 

Rainbows and rain, so maybe making the photos better for the Indian weather and the climate.” 

Snow has not been seen by many in India, especially those in the south where they only have 

dry and monsoon seasons. As shared by the participant, removing the snowflake and adding 

in rain or rainbows would help Indian participants better relate to the images.  

 

There was also an image related to Halloween that was presented to participants on this 

assessment. While participants were not confused by it, most of them did not understand what 

it was beyond the colors of purple and orange. One participant recommended, “I think it would 

be difficult because they don't have Halloween religion day here, so we would want to pick 
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their either temple or some sort of religion day for India so they would be recognize the event 

more than your Halloween.” 

 

The recommendation to change the flowers with more native flowers to India was also made. 

One participant stated, “Marigold flowers are very common in India. You can find them at 

most weddings and cultural ceremonies.” 

 

Executive Function: The Dimensional Change Card Sort Test (Zelazo, 2006) used four 

different images: a rabbit, a sailboat, a truck, and a volleyball. Participant experiences taking 

this assessment were that of confusion. The test instructed participants to quickly tap the image 

that matched either the shape or color of the primary image. The participant was required to 

focus on the word, either “SHAPE” or “COLOR,” that was presented in order to accurately 

choose the image that matched the word. As far as the images, participants felt that the rabbit, 

sailboat, and truck were all culturally appropriate. Participants did suggest that the volleyball 

be replaced with a cricket ball, similar to recommendations made from the picture sequence 

memory test. No participant shared that this test was culturally inappropriate at any point 

during the interview process. 

 

The primary recommendations from participants were focused on food, sports, festivals, 

religion, and daily life processes such as farming and cooking. Participants recommended that 

images of food and common snacks from the Western world be replaced with common Indian 

foods and snacks such as samosas or rotis, an Indian flatbread, which is widely consumed all 

across India. In addition, the sport of cricket plays a significant, meaningful role in the culture 

and history of India (Majumdar, 2003; Naha, 2015, 2017; Sen, 2015). Many participants 

suggested that future adaptations of the test replace the images related to baseball, football, 

and soccer with cricket in order to be more relatable with Indian culture. The traditions and 

festivals related to Diwali and Holi surfaced numerous times while participants were sharing 

recommendations for changing images and storylines. Participants were concerned that 
Indians would not relate to a story of engaging in camping or playing in the park, especially 

in more rural, uneducated parts of India. However, they did share that more Indians would 

understand and relate with images of events and traditions in which they take part. Overall, 

the recommendations for changing the assessments to be more culturally relevant for Indians 

in India focused on reflecting the processes and events of their life and not those of the 

Western culture. This study acknowledged the potential of social variables influencing 

cognition. Through the sociocultural construction perspective, the participants learned and 

interpreted the images as a function of their unique social and cultural environment 

(VandenBos, 2007). The recommendations were then manifestations of those social and 

cultural environments.  

 

Many recommendations from participants focused on the inclusion of images that those living 

in rural India would be able to identify, understand, and relate with. Examples included cows, 

village homes, and farm equipment. This theme is important because it highlights the unique 

realities that people living in rural parts of India experience, and that urban realities are not 

exclusively encompassing of Indian culture. The prevalence of rural perspective demonstrated 

the importance of understanding and including subcultures into test adaptation. 

 

DISCUSSION 

This study acknowledged the potential of social variables influencing cognition. The 

framework of sociocultural construction identifies the process by which humans learn and 
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think as a function of social and cultural environment (VandenBos, 2007). This theme 

indicated that sociocultural construction played an important role in the experiences of Indians 

living in India who took the assessments.  

 

The majority of the sample came from Gujarat, which according to Gidwani (2008) and Dixit 

(2009) is one of India’s more rural states in terms of income, agriculture, and education. The 

literacy rate in Gujarat is 78.03 % (Gujarat Directorate of Economics and Statistics, 2017), so 

even with translation in this state, 21.97% of the population would not be able to take the 

assessments. The influence of rural Indian lifestyle became especially apparent based on 

participant recommendations.  

 

The recommendations from participants to translate the assessments in Hindi or other Indian 

languages is directly related to all of the themes that were identified. Risager (2006) identified 

a complex relationship between language and culture, and in order to make the tests as 

culturally relevant and appropriate as possible, translation would be an important step.   

 

Previous literature has demonstrated a strong association between an individual’s education 

level and their performance on various neuropsychological measures (Ardila et al., 1992; 

Bornstein & Suga, 1988; Finlayson et al., 1977; Leckliter & Matarazzo, 1989; Ostrosky et al., 

1985). The neuropsychological effects of age and education have been well researched and 

proven in the literature (Heaton, Igor, Matthews, Fastenau, & Adams, 1996; Zarit, Miller, & 

Kahn, 1978). Neuropsychological test performance is particularly influenced by education 

levels in cultures where education is not given a strong emphasis, assessment performance 

can be affected both positively and negatively (Ganguli et al., 2010). Participants expressed 

that the assessments were culturally acceptable for those in higher, more educated castes, but 

many shared concerns that individuals who are uneducated may have significant challenges 

understanding the images. Some even expressed concern with the potential of rural farmers in 

India having an understanding and relatability with the images displayed. One participant 
shared, “Only educated people would maybe understand.” Another participant expressed, 

“Yes, but I will say this to give it for the educated person rather than the an uneducated one.” 

This research supports the idea that the level of education has the potential to influence how 

an individual relates to cultural constructs and images that are presented. These findings are 

related to Vygotsky’s (1978) sociocultural theory because education, or the lack thereof, can 

influence social interaction and the process of making meaning. Education was a sociocultural 

variable in this study.  

 

A key strength of this research is that the researcher made direct contact with participants in 

a comfortable setting and allowed participants to describe their lived experiences of taking the 

assessments with a full essence of phenomenology (Lavrakas, 2008; Oltmann, 2016). In 

addition, evidence-based research design strategies were used in this study, including member 

checking, semi-structured interview questions, and reflexive journaling (Creswell, 2018). This 

research study was designed with sensitivity to the Indian context and cultural dimensions 

(Hofstede, 2001).  

 

Another strength of this research is that the researcher was also from the Indian culture, and 

this was helpful in developing rapport and trust with the participants. Bell, Fahmy, and Gordon 

(2016) argued the importance of developing rapport in qualitative research interviewing. For 

this study, rapport was defined as the level of comfort in the interactions between the 

researcher and participants in India (Given, 2008). The interviewer was able to engage in 
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casual, social conversation before and after the interview in the native language of many 

participants. This created a sense of trust and ease in the participants, and it facilitated honest, 

candid feedback sharing.  

 

A further strength of this study was that saturation was achieved with the sample size of 30 

participants (Fusch & Ness, 2015; Hennik & Kaiser, 2019). Achieving saturation in qualitative 

research is important (Lowe, Norris, Farris, & Babbage, 2018). No new themes or information 

emerged after the 25th participant. The use of member checking was also a strength of this 

research, and it increased the validity of the findings (Birt et al., 2016). Member checking 

ensured accuracy throughout the interview process. Audio files were transcribed by a 

professional third-party transcriptionist, eliminating the potential for researcher bias in 

transcription. Following transcription and member checking, transcripts were carefully 

analyzed multiple times by hand and using MAXQDA software for accuracy in analysis and 

understanding. As a result of this research study, both central research questions were 

answered. The findings from this study will now be able to inform adaptation research of these 

assessments for use in India.  

 

Acknowledging the limitations is a critical step of the research process. The potential for 

response bias (Lewis-Beck, Bryman, Liao, & Sage Publications, 2004) existed with this 

research study. In their research, Johnson, Kulesa, Cho, and Shavitt (2005) studied the relation 

between culture and response styles. They found that power distance and masculinity were 

found to be positively and independently associated with response style. The dimensions of 

individualism, uncertainty avoidance, power distance, and masculinity (Hofstede, 1991) were 

negatively associated with response behavior in India, as well as other countries apart of the 

sample studied. Given the gender differences between the researcher (male) and participant 

(female), response bias might have impacted verbal responses within the dimension of 

masculinity and power distance. After conducting research on 5,569 respondents across 15 

countries, Tellis and Chandrasekaran (2010) found that “socially desirable responding was 
highest in Singapore and Italy, yea-saying is highest in Brazil and India, and nay-saying is 

highest in the Netherlands and Japan” (p. 329). There is possibility that even though 

participants felt that the assessments were not culturally appropriate, they may have responded 

in a perceivably favorable manner. As with most qualitative research, it is possible that the 

researcher’s presence during data collection might have affected the subjects’ responses 

(Anderson, 2010). 

 

A second limitation of this study was that a majority of participants were recruited from the 

state of Gujarat. Participants living in this state might have had a different experience taking 

the assessments when compared to other individuals living in different parts of India. 

Subcultures exist in India (Pattnaik, 2013), and the sample from Gujarat might not have 

accounted for a wide variety of potential subcultures. However, given that participants ranged 

in ages from 19 to 76, many subcultures were included due to the diverse age span. 

 

The results from qualitative research studies cannot be generalized beyond the sample due to 

the design and methodology of qualitative investigation (Saldaña, 2011; Smith et al., 2009). 

There are four philosophical assumptions of qualitative research (Creswell, 2009). The 

ontological assumption of qualitative research is the multiple sets of realities for people living 

in different contexts. Therefore, research must acknowledge that there are different types of 

evidence. The qualitative data from this study are an important testament to this claim. The 

epistemological assumption of qualitative research is that researchers must get as close to the 
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participants as possible in order to truly understand what is being studied. The axiological 

assumption is that the researcher’s perspective must be critically and honestly admitted and 

reflected, not to be considered in a negative light. The methodological assumption is that 

qualitative research is an inductive and emergent process in which the researcher develops 

and in turn impacts the research (Creswell, 2009). While the researcher did engage in reflexive 

journaling during data collection and throughout data analysis, it is impossible to escape from 

individual subjectivity. This subjectivity from the research can result in researcher bias but 

given the processes that were in place to address research bias, it is unlikely that research bias 

influenced the findings of this study. 

 

While it can also be viewed as a strength of this study, participant variance in education levels 

may have skewed the sample. Only participants who had completed the fifth grade were 

included in the sample. The lack of inclusion of participants without education up to this level 

might have yielded noninclusive findings, especially in the most rural areas of India. The same 

can be said for limiting the sample to individuals who were able to speak English.  

 

This research study was carried out with paramount ethical consideration, sensitivity to the 

Indian culture, and with the highest standard of integrity to the field. This is a strength of this 

research, and it is directly related to the validity of the research findings (International Union 

of Psychological Science, 2008; Bamgbose, 2019). Semi-structured interviews using 

thoughtfully crafted questions and probes were developed in order to best answer the two 

research questions. The four ethical principles from the Universal Declaration of Ethical 

Principles for Psychologists are respect for the dignity of persons and people, competent 

caring for the well-being of persons and people, integrity, and professional and scientific 

responsibilities to the community (International Union of Psychological Science, 2008). These 

four principles were adhered to extremely closely throughout the entire research process. 

  

The adaptations of the assessments will allow Indians in India to relate with the images and 
focus on the instructions of the task. Because the NIH Toolbox is used for diagnostic and 

evaluation purposes, the findings from this research study have the potential to benefit the 

fields of neuropsychology, clinical psychology, neurology, and other practitioners within the 

field of social and health sciences. Findings from this research can inform future adaptations 

of the assessments, and those adaptations can reduce the likelihood of misdiagnosis once the 

assessments are validated.  For example, by using the adapted and validated NIH assessments, 

Indians living in India will have access to a potentially higher quality and standard of 

neuropsychological care. This process, ultimately, could improve the quality of life for 

individuals in India who may have major neuropsychiatric disorders. There are over 30 million 

people who have some form of neurological disorder in India (Gourie-Devi, 2014). Among 

these 30 million people, cognitive deficits have been shown to exist in various psychiatric 

disorders (Dalal & Sivakumar, 2010).  

 

Cultural psychology views the person and culture as cocreated and constructed. Cross-cultural 

psychologists aim to study the similarities and differences in psychological functioning across 

and between cultures (Berry et al., 2011). As a result, the implications of this study for the 

field of cultural psychology are focused on highlighting differences between the Indian culture 

and the Western culture where the NIH Toolbox assessments were developed. The findings 

from this study can inform cultural psychologists of the differences in lived experiences 

between individuals who take these assessments.  
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The findings from this research study have the potential to benefit neuropsychologists, clinical 

psychologists, and other practitioners within the field of social sciences. The findings from 

this research can inform future adaptations of the assessments, and those adaptations can 

reduce the likelihood of misdiagnosis once the assessments are validated. This process, 

ultimately, could improve the quality of life for individuals in India who may have major 

neuropsychiatric disorders. 

 

India is a diverse country with a strong presence of rich tradition and culture. This culture 

cannot be removed from the identities of the people who were born, raised, and currently 

living in India. Therefore, researchers and clinicians have an obligation to take culture and 

context into consideration when looking at the individual in India. Neuropsychological 

disorders are not confined exclusively to the Western culture. Such disorders can be found 

across diverse cultures around the world. Neuropsychological tests and assessments must be 

culturally appropriate in order for them to be effective with diverse populations.  
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