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IMPLICATIONS FOR REHABILITATION 
 
Assistive Technology (AT) product designers, academics, professionals and stakeholders 
need to be aware of challenges which are originated from one’s socio-cultural environment. 
AT products convey certain meanings, semantics, which are interpreted by the society and 
are subjective to a specific cultural setting. 

 
 

• For the effective communication of meanings and values an AT product relies on the 
visual clues and design features embedded within the design. However, there have 
been a limited number of studies reviewing this aspect of product semantics. 

• The survey and associated testing has highlighted the differences in cultural 
perception towards AT products and demonstrated the importance of effectively 
designing the semantic attributes of an AT product as well as its function. 

• The demonstration of the efficacy of methods within the study for exploring the 
interpretation of semantic attributes of AT products will help designers and 
developers better understand the perceptions of individual cultures and societal 
groups. 

• A better understanding of different cultures and societies will enable designers and 
clinicians who specify AT products to reduce AT product abandonment; and, the 
associated stigma around disability. 



The influence of social context on the perception of assistive technology: 

Using a semantic differential scale to compare young adults’ views from the 

United Kingdom and Pakistan 

 
 
Abstract 

Background and aim: A Society’s view of disability may influence the perception and 

use of Assistive Technology (AT) products. Semantic cues or cultural coding provide 

the viewer with a series of visual stimuli to be given or ascribed meaning. Previous 

research has shown cognitive approaches to visual perception and assignment of 

meaning vary between diverse cultures. This study reviews the influence of contextual 

settings on perception, to provide the basis for a debate on the societal perception of 

communicative content (semantic /meaning) of an AT product; and, the relevance of 

different cultural cognitive styles. The paper explores, from a cultural viewpoint, the 

overall understanding of disability internationally. 

Method: A Semantic Differential (SD) scale was used to obtain views on the image of 

an attendant wheelchair from nine hundred and ninety-one (991) young adults from the 

United Kingdom (UK) and Pakistan (PAK), reflecting the individualist and collectivist 

societies, respectively. This survey follows a previous paper-based study using the 

same image and protocol. Comparing the two surveys, a consensus of views from the 

two groups was achieved. 

Results and conclusion: The responses from the UK group were skewed towards a 

negative view of disability compared to the Pakistan group. This inferred greater social 

stigma associated with this AT product in the UK. The combined findings from both 

surveys provide insights into societal perception of AT products and disability. Areas 

for future research are suggested, including what visual components of an AT product 

(graphemes) appear to be associated with positive or negative responses for collectivist 

and individual societal groups. 

Keywords: Assistive Technology (AT) product, Cognitive Styles, Culture, Product Semantic, Society, 
Stigma, 



Introduction: Disability, society and Assistive Technology (AT) product 
 
The international Assistive Technology (AT) market is worth around $42,360.0 million 

(approximately £35,165.0 million) [1]. The perception of AT products from the viewpoint of 

Western and Asian societies has not been previously addressed. This study will focus on 

eliciting opinions about AT products and disability from individuals who live within different 

societal constructs. Opinions will be elicited through a visualisation of a generic manual 

attendant wheelchair; providing insights that may lead to a reframing of society’s perceptions 

of disability. 

 
According to the World Health Organization (WHO) report, ten (10) percent (one 

billion people) of the world population has some sort of disability [2]. The increase in 

prevalence of disability and number of elderly people, resulted in the growing demand of 

associated products for disabled people or formally termed as Assistive Technology (AT) 

products [1,3–10]. The frequently cited and internationally accepted definition for the AT 

products is “any item, piece of equipment, or product system, whether acquired commercially 

off the shelf, modified, or customized, that is used to increase, maintain, or improve 

functional capabilities of individuals with disabilities” [11,p.17]. The definition encompasses 

a broad range of products, earmarked for the specific needs of disabled people and 

subsequently provides the user’s with an opportunity to participate in their society [12,13]. 

The use of function-focused AT products as defined occurs within a regional and colloquial 

sociocultural environment [12]. 

Despite the increase in demand and importance of such devices, AT products are 

abandoned (non-use) at high rates [12–16]. The societal perception of disability (stigma or 

negativity) and meanings attributed to AT products, are considered to be potential factors 

affecting the use or non-use of those devices [12,13,16]. Commentators in the field of 

disability studies emphasise of the significance of social context(s) within which AT products 



are used. However, studies involving assistive technologies appear to focus on functionality 

and usability of AT products [12]. Less importance appears to be given to the communicative 

(semantic/meaning) content of AT products [3,10,12,13,17]. 

Ripat and Woodgate state that the notion of culture ˗˗ the beliefs, values, meanings 

and actions that shape the lives of a collective of people, influencing the ways people think, 

live and act ˗˗ may be seen as a primary determinant when considering the communication of 

meanings through an artefact. [18,p.88] Based on the distinct characteristics of their 

respective societal structure, experts from the field of cross-cultural psychology have reported 

differences between Asian (collectivist) and Western (individualist) societies [19–22]. 

Meanwhile, there exists a dearth of research regarding the understanding of disability from 

cultural perspective or studies relating to the semantics, meanings, attributed to the AT 

product [10,13,18,23]. 

This study reviews the perceived influence of contextual (sociocultural) settings that 

matched against the results of a recent study by the authors [10]; providing a basis for 

discussion about the differences in societal perceptions of the semantics/meanings of an AT 

product. The earlier survey suggested that the internationalist environment of a University 

acted as a mediating agent, delivering normalised views and doctrines from two student 

populations in different countries [10]. This study extended the findings of the earlier survey 

through collecting the responses of young adults from a general population of individualist 

(United Kingdom) and collectivist (Pakistan) societies. The hypothesis was that young adults 

from diverse cultures, would assign different meanings and values to an image of a generic 

wheelchair and its associated envisaged user. Another objective of the study was to check the 

degree of similarities and/or differences among the responses of students and non-students 

(general) population of both cultural groups. To meet those intended aims and objectives, a 

Semantic Differential (SD) scale using three factorial categories ˗˗ evaluation, potency and 



activity ˗˗ was applied. The efficacy and relevance of SD scale in relation to the hypothesis 

are discussed in the conclusion. The term ‘ascribed’ indicates the meaning, credit, and value 

attributed to an artefact by the individual (perceiver) within their respective sociocultural 

environment. According to Krippendorff [24], product semantics can be defined as “a 

vocabulary and methodology for designing artefacts in view of the meanings they could 

acquire for their users and the communities of their stakeholders” [24,p.03]. Terminologies 

and definitions associated with disability are described, using an international perspective, to 

provide a broader context within which the findings of the study may be viewed. 

Culture and disability 

 
Disability can be represented as a culture [25,p.35]. However, there is a complex interplay 

between culture and disability. As the individual’s social values, doctrines, beliefs and norms 

are imperative to define each concept (disability or culture) [18,25,26]. From an international 

perspective, the term ‘disability’ could have different meanings [25]. Therefore, the 

associated meanings of disability could differs substantially among diverse cultures [18,27]. 

Of just Western societies, consensus on an agreed upon definition of disability has been 

contested rather based upon two dichotomous paradigms [18]. For instance, the orthodox 

medical model locates the ‘problem’ with the individual (personal tragedy), while rejecting 

any assumption that indicates the role of society in creating disability [11,28–30]. In 

contradiction, the social model takes disability out of the individual, into the societal 

structure, where disability may be considered as ‘social oppression’ [31,32]. The 

contradiction regarding the source (individual versus society) demonstrates how those 

different models can lead to diverse approaches to address the subject matter (disability) [18]. 



Cultural difference: societal and cognitive 

 
An approach to understand disability is through the cultural sphere of values, meanings and 

doctrines within one’s particular sociocultural context [33]. The theory of social 

constructionism can be used to explore the socially constructed meanings of the disability 

with a focus on particular cultural context [34,35]. The fundamental assumption of social 

constructionism provides a critical stance of an individual’s ways of understanding the world, 

which is often taken-for-granted [38]. Individuals develop an understanding of the 

phenomenon i.e. disability, through their sociocultural coding. Subsequently, the opinion 

about disability is based on specific societal norms, values and meanings associated with the 

concept [18,34,35]. Consequently, investigating the societal structure and individual’s way of 

thinking (cognition) could provide insightful information into meaning(s) of disability within 

ones cultural context [18,34]. Moreover, socially accepted meanings of disability among 

diverse cultures might lead to recognise an agreed explanation of disability, and its associated 

AT products [13,18,34,36]. 

Recurrent cultural dimensions from the Hofstede model, could be used to investigate the 

extensive topic of culture. In that model, individualism and collectivism aspects indicating 

Western and Asian cultures, respectively, were well-highlighted by Geert Hofstede [19]. 

Both societies have marked differences in the formation of their societal structures. The 

collectivist societies place priority to live in complex networks (groups), shared value system, 

interdependent self-construal and thus, demonstrate group harmony [37–42]. Conversely, 

members from individualist societies put more value to independent self-construal, less- 

complex relationships with other members, self-related goals and personal autonomy[38–44]. 

The cultural differences become more evident for emotional assessment of other members of 

society [41]. Those variations in social values between collectivist and individualist cultures, 



appears to lead to the development of two distinct thinking (cognitive) approaches (holistic 

and analytical). 

Recently, interventions investigating ‘the cultural influence on the way individual perceive 

the visual world’ has been increased. Holistic and analytical systems of cognition can be 

outlined as follows: 

Analytical cognition encompasses; 
 

• A detachment of the object from its context. 
 

• A tendency to focus on attributes of the object in order to assign it to categories. 
 

• A preference for using rules about the categories to explain and predict the object’s 

behaviour. 

• Inferences rest in part on decontextualization of structure from content, use of formal 

logic, and avoidance of contradiction. 

Holistic cognition invovles; 
 

• An orientation to the context or field as a whole, including attention to relationships 

between a focal object and the field. 

• A preference for explaining and predicting events on the basis of such relationships. 
 

• Experience-based knowledge rather than abstract logic and are dialectical. 
 

Emphasis on change, a recognition of contradiction and the need for multiple 

perspectives. [40,p.19] 

Until recently, there has been no empirical evidence that addresses how those cultural 

cognitive differences are relevant within the domain of disability and associated AT product. 

Meanwhile, authorities and commentators in the field have highlighted that researchers need 

to investigate intersection between culture, AT product and their ascribed meanings. 

[13,18,23,37]. 



Product Semantic and product-related stigma 

 
An artefact performs various types of functions [45]. Once the practical needs have been 

satisfied, the focus then shift towards the communication (intangible) function of artefacts 

[46]. The ‘offenbach theory of product language’ has regarded semantics as an important 

communicative function of an artefact. [46–48]. Within a sociological perspective, the social 

constructivism advocates that product semantic(s), the meaning(s), are constructed within a 

particular sociocultural environment at a given time [34,35,49]. Giacomin [49] indicated that 

sociologists have shown the semantic(s), the meaning(s), ascribed to a product are relative to 

the particular culture. Similarly, Watson [50] claimed that the semantics given to an artefact 

are culturally defined and vary substantially, when considered through diverse cultural 

settings. 

Considering disability and semantics of AT product, stigma has been argued as an important 

social phenomenon. Stigma is a term used to describe a strong feeling of disapproval about 

something within society and of which an individual is made to feel ashamed [10]. The AT 

products inevitably receives the stigma causing the social rejection of those products [51]. 

Through the process of product-related stigma, an individual unimpeded with the stigma 

might induce the stigmatic reaction because of the negativity associated with the AT 

product(s) [16,51]. From this view, the meanings and social significance of the AT products 

could be considered as an important predictor that defines product-related stigma [51,52]. 

The stigma and subsequent meanings assigned to AT are defined within a specific socio- 

cultural setting. From this perspective, cultural factors regarded as persuading factor in the 

creation of meanings ascribed to AT products [18,51]. 

In an attempt to answer; ‘how cultural differences (societal and cognitive) influence on the 

semantics ascribed to AT product image?’, this research extended the findings of earlier 



survey [10]. This study aimed to test an assertion that cultural differences between value 

system of collectivist and individualist societies may results in difference of societal views 

towards semantics given to the manual wheelchair. To address the intended objective, this 

survey followed a previous smaller study using the same image and protocol. An online 

questionnaire in conjunction with Semantic Differential (SD) scale was used to probe the 

semantic content of the product, within the context of the UK (Leicestershire) and Pakistan 

(Punjab). 

 
Method 

The online questionnaire was reviewed by the Ethics Approvals (Human Participants) Sub- 

Committee of Loughborough University, who granted the ethical approval to conduct the 

study. Ethical approval was obtained for the protocol via the Institutional ethics committee. 

[53]. 

For both (UK and Pakistan) cases, respondents were provided with an Internet link 

that took the respondents to the online questionnaire, which began with an integrated 

participants information sheet and consent form. By continuing through to the survey, 

participants were made aware that they were automatically consenting to take part in the 

study. 

The sampling approach for this study entailed a probability sampling because the 

inclusion of young people forms a sub group or a cluster (young people) of the population. 

The authors employed Simple Random Sampling (SRS) coupled with cluster samples for 

recruiting young adults from both cultural groups. These sampling approaches were 

employed to gather data from the effective respondents as well as to avoid the research from 

the possibility of biased sampling. 



Young adult participants were intentionally selected for this online survey, to match 

the age range from the earlier University-based sample group. Social media websites were 

used to publicise the survey to the relevant participants of both groups. 

The online version of the questionnaire was refined from the previous paper-based 

version to improve participants understating of questions. [10] The order and logic of the 

questions were reviewed. The terminology and phrasing used in each question were 

considered against the results from the whole study where inconclusive answers were 

highlighted. This was to double-check the results were not due to a lack of clarity of question 

presented. Each question was considered in the context of the sequence presented, alongside 

post-processed statistical outcomes. 

An online questionnaire was considered useful as the researchers wanted to obtain a 

large number of responses to gain a consensus [54,p.226]. In such a case, this method was 

preferred over a self-administrated, postal or e-mail questionnaire [54–56]. The Semantic 

Differential (SD) scale measured the participant’s perception of semantics ascribed to visual 

representation of an attendant wheelchair and its envisaged user. 

A number of online surveys were reviewed including: Survey Monkey [57]; Google 

Docs [58]; Typeform [59]; and, BOS (British Online Survey) [60]. The websites provide 

services to develop a customised online questionnaire. However, in order to develop the same 

Semantic Differential (SD) scale applied in the first study in an online questionnaire the BOS 

website was considered the most suitable. This was due to the flexibility of individual 

question set-up/design and an option to adjust the image resolution when viewed on a range 

of peripheries, such as Smart phone displays, Personal Awareness Devices (PADs) i.e. IPAD, 

touch screen, as well as on conventional computer screens. 



The questionnaire was organized into three sections that: 1) characterized the socio- 

economic profile of the participant; 2) a semantic differentiation scale to characterize their 

opinions about a given AT product (a wheelchair); and, 3) their opinions about those who 

might use it. 

To incorporate non-student participants in the study, Question four (4) was changed to 

‘What is your current employment status?’. Additionally, alterations were made to the first 

study SD scale that defined the attributes of an envisaged user of the manual wheelchair. 

Previously, this scale had sixteen pairs of adjectives that were grouped according to their 

respective factorial categories (Evaluation/Capability, Potency/Social value). From the earlier 

study, participants noted that some pairs of the adjectives (six) represent similar attributes or 

were inaccurate, when applied to the perceived end user. These were removed from the SD 

scale of this study, reducing the number from sixteen (16) to ten (10). The second section, 

‘Product Semantics’, comprises of sixteen (16) pairs of antonymous adjectives, defining the 

semantic attributes of the AT product. The SD scale was followed by the semantic persona 

profile modified from the first study. Also, it was noted by the participants in the first study 

that they did not understand the association between the numbers (1-7) and the pairs of 

adjectives. This scale was modified to describe the precise location of the numbers on the 

scale. For instance, previously the numbers were used in isolation from ‘1’ to ‘7’, which were 

replaced by ‘Strongly Aligned 1’ and ‘Strongly Aligned 7’, respectively. Similarly, the 

position of number ‘4’ was mentioned as ‘Neutral 4’. Figure 01 shows how those alterations 

were applied. 

 

[Figure 01 here] 
 

The third section of the online questionnaire reviewed the participant’s own 

perception as a user of the wheelchair by means of a Likert scale. These questions were to 



provide insights into the participant’s views and feelings about those who might use the AT 

product (manual wheelchair) in different social settings such as; with family, office or public 

place. Additionally, this section reviewed, if there was a bias of opinions due to previous 

experience of interacting with a manual wheelchair. The final question identifies through 

which medium respondents had completed the online survey. This was intended to provide 

information to analyse the visual aspects (image and font size, instructions provided, location 

of question on the page) of the questionnaire. 

To effectively check and compare the results of this study with the findings of the first 

study, no alterations were made to define the semantic attributes of the AT product. 

Consequently, the same, sixteen (16) pairs of adjectives with their corresponding factorial 

categories (evaluation/function, potency/social value, activity/usability), were integrated in 

the SD scale. The same visualisation of an AT product (generic manual wheelchair) was used 

in the online version of the questionnaire. However, the resolution of the visualisation was 

adjusted to match the appropriate fidelity (resolution) of the screen, on which the survey 

would be displayed. For both SD scales, pairs of adjectives with their corresponding positive 

or negative dimension were presented in an arbitrary grouping. This was to reduce the 

potential bias associated with the placement of adjectives (positive and opposing adjective on 

the either side of scale). 

 
Post-processing 

All responses were gathered and screened; inaccurately completed or incomplete 

questionnaires being excluded. Inaccuracies were considered for responses with two or more 

missing SD scale answers. Filters were applied to restrict the participants of other 

nationalities to take part in the study. 



Post-processing of the questionnaire data was completed to identify the nature of 

similarities and differences in the response of both groups. As this study employed 

probability sampling for data collection, the post-processing of data was done using 

appropriate statistical analysis. 

To acquire valid outcomes (in terms of positivity/negativity), the scale was reorganised, and 

the randomised sequence of adjectives was replaced by engaging positive and negative values 

on either side. From this approach, the response for each pair of adjectives varied between 

‘strongly aligned 1’ (negative, does not indicating the user well) and ‘strongly aligned 7’ 

(positive, indicating the user well). Whereas, the middle value ‘4’ defines the neutral position 

demonstrating that the respondents do not want to express their opinion for the corresponding 

pair of adjectives. 

From the first study, some concerns where highlighted about treating the SD scale 

data either interval or ordinal. The selection of treating the SD scale data as ordinal or 

interval was critical to select the subsequent appropriate statistical test (parametric or non- 

parametric). Literature was reviewed to ensure the optimal statistical processing was used. 

Based on evidences from literature, the SD scale data was treated as interval [56,61,62]. 

Additionally, the related explorations further supported the parallel administrability of such 

an approach [17,63–69]. 

As the responses of participants from the UK may not necessarily be linked with or 

depend on the answer of participants from the other group and vice versa; the responses of 

each group can be considered as ‘independent’ of the other. Therefore, considering the 

assumption of independent sample groups, effective statistical tests for interval nature of data 

are performed to obtain valid outcomes. 



Shapiro-Wilk test (normality assumption) [70] and independent sample t-test 

(comparison) [70] were performed. The reliability or significance value (p) from the 

application of a Shapiro-Wilk test exceeding 0.05 (p>0.05) would indicate a normal 

distribution of the data. Although, for larger samples normality distribution would not overtly 

influences the findings of the study [70]. However, in order to obtain reliable outcome from 

questionnaire data, the normality of responses was checked. Following the results of Shapiro- 

Wilk test (not normality distribution) but having the larger number of responses, the ‘Mean’ 

(M) values were considered to perform parametric tests. To investigate the nature of 

similarities and differences, independent sample t-test compared M values of each pair of 

adjectives of one group to another. 

The responses of both cultural groups were compared against each other, using an 

independent sample t-test. The statistical ‘independent t-test’ was performed on all variables 

(pairs of adjectives) used in the SD scale. The independent sample t-test compared means 

(M) of both groups. The statistical outcomes were regarded as significant, when the reliability 

or significance value (p) was less than 0.05 (p<0.05). The independent t-test assumes the 

variance (number of participants) of two groups to be equal. The assessment about the 

homogeneity of variance was made from t-test for Equality of Means. Through t-test, the 

results of Levene’s Test for equality were also derived and checked against the former. This 

comparison was performed to establish confidence in the results drawn from the 

questionnaire data. 

Microsoft Excel software [71] was used to compile the demographic information as 

well as to obtain primary descriptive statistical data. For all types of statistical test, the 

questionnaire data was processed by means of Statistical Package for the Social Scientist 

(SPSS) software [72]. Finally, the graphical representation of the results was made by using 

either MS Excel and/or Adobe Illustrator [73] computer programs. 



Results: 

The detailed dataset associated with this study can be accessed through Figshare [74]. This 

study aimed to collect, as far as possible, of six hundred (600) responses from each group. 

Therefore, the survey was distributed among the relevant participants in the UK and Pakistan, 

accordingly. With a response rate1 of ninety (90%) percent, total one thousand and eighty- 

five (1085) responses were collected. However, applying the exclusion criteria through the 

online filters on BOS, reduced the number of responses to 991 (83% of expected response 

rate) to be included for analysis. In total, 427 (43.1%) female participated in the study which 

was less than the total numbers of male 564 (56.9%) participants. 

Socio-demographic characteristics (age, gender, profession and culture) were broken 
 

down by the groups presented in the following Table 01. With regards to distribution of 

participants based on the gender, majority of the respondents from the UK were male (244, 

55%) in comparison to female (200, 45%). Similarly, there were more male participants in 

the Pakistan group (320, 58.5%) compare to female (227, 41.5%). Participants from both 

cultures belonged to the same age group (18-30). The following Table (01) presents a 

summary of the demographic profile of participants from both societal groups. 

 

[Table 01. here] 
 

As a part of participants demographic information, all respondents from the UK were 

from a specific part of the England (Leicestershire); the Pakistani respondents were from the 

largest city of Punjab (Lahore). 72.1% of participants from the UK responded to “practice a 

religion”. 95.2% of the respondents from Pakistan marked ‘Islam’ as their practicing religion. 

 
 
 
 

1 The response rate refers to the percentage of sample that does, in fact, agree to participate in the study [55]. 
The response rate can be computed by using the following recipe: 
Response Rate= (Responses Returned) / (Surveys Sent Out) * 100 



In addition to demographic profile, all participants were noted not to have any 

physical impairment or disability. Therefore, no respondent in this study was reported as a 

permanent wheelchair user. Some participants indicated that they had previous personal 

experience of using wheelchair (5.4% in the UK and 7.5% in the Pakistan). 48.6% 

participants from the Pakistan and 18% from the UK indicated that they had helped a 

wheelchair user. 14.4% from the UK and 23.6% from Pakistan indicated that they had a 

wheelchair user as a friend or family relation. See Table 02. 
 
 
[Table 02. here] 

 

The first SD scale was utilized to check the participants opinion towards the 

envisaged user of the attendant wheelchair by employing ten (10) pairs of adjectives. To 

interpret the response data, descriptive statistics were computed for each pair of adjectives, 

from questionnaire data of both cultures and presented in the Table 03. 
 
 
[Table 03. here] 

 

In the responses of both groups, the peak mean (M) value was noted for two pairs of 

adjectives, labelled as old-young and able-disabled. For the adjectives old-young, mean 

values were noted as M=2.71 (sd=1.10), M=3.04 (sd=1.92) for participants from the UK and 

Pakistan, respectively. The same numerals for adjective able-disabled were remained at 

‘5.54’ for the UK participants and ‘4.67’ in the responses from the Pakistan. Following this, 

pairs of adjectives immobile-mobile with M=3.17 (UK), M=3.65 (PAK) and independent- 

dependent M=4.94 (UK) and M=4.59 (PAK) indicate the user’s attribute toward the 

immobile and dependent categories. 

The significance (p) value provides the comparative analysis to measure similarities 

and/or differences of questionnaire data from both cultures. Seven cases out of ten pairs of 



adjectives, were found to have statistical difference in the responses of both groups. Below 
 

Table (04) shows the resultant p-values for all pairs of adjectives, indicating the presence of 

statistical difference (where p<0.05). For example, the results of independent sample t-test 

shows that M values for adjective old_young does differ between the responses of the UK 

(M=2.71, sd=1.103, n=444) and Pakistan (M=3.04, sd=1.922, n=547) having 0.002 level of 

significance (t=-3.182, degree of freedom (df)=989, p<0.000, with confidence interval (cf) of 

95% for mean difference being -0.528, -0.125). Difference in the means of UK and Pakistan 

remains at -0.327. 

 

[Table 04. here] 
 

The overall findings from the independent sample t-test suggest statistical difference 

exits between the responses of both cultural groups. On the other hand, the p-value was noted 

at 0.817 for a pair of adjectives unsociable _ sociable indicating no statistical difference 

between the groups. Similar response with no statistical difference was noted for pairs of 

adjectives, incompetent _ proficient and happy _ unhappy, where p-values were computed as 

0.86 and 0.138, respectively. For those pairs, as shown in Figure (02), responses indicate that 

groups have similar nature of responses without any or minor variation. The overall findings 

of t-test were check against the visual representation of M values of both groups. With 

greater/lesser degree of variations, the respondents of both cultural groups were found to have 

similar opinions regarding the envisaged user of the attendant wheelchair for the provided 

pairs of adjectives. The respondents (UK and Pakistan) perceived an old, disabled, immobile 

and dependent person as a user of the manual wheelchair. 

 

[Figure 02 here] 
 
 

Figure 03 show ‘negativity’ and ‘positivity’ associated with the envisaged user of the 

wheelchair. The overall responses of participants from both cultural groups were skewed 



towards the adjectives indicating the negative attributes of the envisaged user. In responses 

for two pairs of adjectives not perceived to define the user attributes were incompetent- 

proficient and sociable-unsociable, for which the responses of both groups were marked as 

close to the neutral position. 

 

[Figure 03 here] 
 

To get clearer information from second SD scale, descriptive statistics (standard deviation 
 

(sd), Minimum (Min), Maximum (Max), Mean (M)) were produced (shown in Table 05). 
 
 
[Table 05. here] 

 

A t-test was performed on all pairs of adjectives (sixteen times for responses of both 

groups). Notably, for most of the cases (twelve times), the reliability (p) value was noted to 

be less the significant value (0.05), directing the presence of difference between the responses 

of both cohorts. The statistical differences were found for the factorial categories defining the 

functional (such as; compact_bulky, small_large, dynamic_static, light_heavy) as well as the 

social values (negative_positive, stylish_unstylish, standard_customised, 

beautiful_disgusting, desirable_undesirable, outdated_modern) of the product. The p-value 

for pairs of adjectives (effective _ineffective and difficult-to-use _ easy-to-use) also indicated 

statistical difference across the groups. Further interpretation of the questionnaire data 

revealed the following information (presented in Figure 04): 
 

While, describing the associated results for pairs of adjectives, some labels were used 

in analysis to specify important values such as; df= Degree of freedom, t= T-test value, p= 

Significance value, CI= Confidence of Interval. 

Based on the descriptive statistics and p-value of the independent t-test, there was 

significant difference noted for adjectives (outdated_modern) with t=-14.25, df=988.0, 



p=0.000 (< 0.05), and CI of 95% mean difference being -1.656 and -1.255 in the responses of 

both groups. Difference in the means of UK and Pakistan remains at -1.45. The respondents 

from the UK noted the product to be outdated; the responses from Pakistan group were 

inclined slightly towards the adjective modern. Likewise, the visual representation of the 

results shows that participants from both groups perceived the product as drastically different, 

when apprising the product between outdated and modern. Considering the neutral position 

(04), the similar fluctuation having contrasting nature of responses was noted for pairs of 

adjectives including compact_bulky, dynamic_static, negative_positive, beautiful_disgusting, 

light_heavy. 

For some pairs of adjectives, statistically significant difference was noted for both 

groups. For example, when perceiving the wheelchair between desirable and undesirable, 

difference was noted having t=13.394, df=988.42, p=0.000 (< 0.05), and CI of 95% mean 

difference being 1.214 and 1.630. Difference in the means of UK and Pakistan remains at 

1.422. The participants from the UK perceived the wheelchair to be undesirable with much 

greater strength compare to the responses from the Pakistan. The Pakistani respondents, on 

the other hand, reported to have similar opinion but with lesser strength towards the 

undesirable. Similar pattern of fluctuating response was discovered for other pairs including; 

small_large, standard_customised and stylish_unstylish. 

Although statistical differences were noted for adjectives, further exploration of the 

graphical representation of data, highlighted the nature of differences. Therefore, the resultant 

outcomes for some adjectives suggest fluctuation (with greater or lesser degree of variation) 

of participant’s opinion rather that conflicting responses. Following Figure (04) show 

examples of such responses, where fluctuating (right) and conflicting (left) responses were 

reported. 



[Figure 04 here] 
 
 
Comparing Groups Responses 

Referring the Figure 05, most of the adjectives in the factorial group indicating the social 

(potency) and functional (evaluation) values describe contrasting differences among the 

responses of both cultures. The p-value (less than 0.05) with their corresponding visual 

representation further affirms those results. Despite of having statistical difference in two 

cases (effective _ineffective and difficult-to-use _ easy-to-use), the pairs indicating the 

usability aspects were noted to have similar nature of responses between both groups. 

Considering all means values (sixteen) from the UK as one group, and the same 

numeral from Pakistan as another, independent sample t-test was completed, resulting a p- 

value 0.569 (p>0.05). Twelve pairs were found to have statistical differences from which six 

(06) were noted to have contrasting opinions of participants of both groups. The overall 

reliability supports that no substantial difference (conflicting) exists between both groups. 

 

[Figure 05 here] 
 
 
Associated ‘Negativity’ or ‘Positivity’ 

Results were extracted from questionnaire data in terms of ‘positivity’ and ‘negativity’ as 
 

depicted through the pairs of adjectives. Following Figure (06) presents the comparative 

analysis of responses for all pairs of adjectives. Overall, for majority of adjectives, the 

feedback of participants from the UK was inclined towards the ‘negative’ portion of the 

scale. For the same group, the rapid shift was observed for some pairs of adjectives from 

‘negative’ towards the ‘positive’ attribution of the product (‘desirable_undesirable’ towards 

‘effective_ineffective’). The overall responses for the Pakistan group were skewed slightly 

from the neutral position, towards the positive section of the scale. Although, for some 



adjectives, responses were tailed in the ‘negative’ domain of the scale, but this happens just 

twice (‘small_large’, ‘standard_customised’). 

 

[Figure 06 here] 
 
 
Interpretation based on gender-related biases 

While addressing the user’s perspective in an exploration, Lanutti et al. [17] noted difference 

of perception towards wheelchair based on the gender. The questionnaire data was analysed 

to check potential variations (if any) based on the gender of participants form both groups. 

Corresponding to the total number of male (N=564) and female (N=427) participants, 

descriptive statistics were computed. 

The results related to the factorial category defining functional attributes of the 

product, no significant difference was noted between the male and female participants. 

Fluctuations were noted within responses, when considering social value and meaning of the 

product. Differences in the adjectives expensive_inexpensive were observed between male 

and female participants. For the adjectives desirable_undesirable, fluctuations were noted. 

This occurred for most of the pairs of adjectives within this factorial category (see Figure 07). 

The category indicating the usability aspect of the product provided no difference or variation 

between cultural groups. Overall, there was no statistical difference noted based on the 

gender of respondents. 

 

[Figure 07 here] 
 
 
Experienced respondents with those having no experience 

The study defines an ‘experienced person’ who had experience of interacting with wheelchair 
 

either as a user or a caregiver. Table (06) below presents the mean (M), and standard 

deviation (sd) values for adjectives where some differences were noted. 



[Table 06. here] 
 

In results for adjectives related to functional attribution of the product, respondents 

reported differences, indicating their opposing views. Pairs of adjectives dynamic_static and 

compact_bulky highlights those differences (presented in Figure 08). The factorial category 

‘social value’, respondents with previous experience reported the product as excluding 

compared to the responses of participants who consider the product to be including. 

Respondents having experience of interacting with a wheelchair or user reported a positive 

perception for most of the pairs of adjectives compared to the other members of this group. 

 

[Figure 08 here] 
 
 
Comparison of student’s responses with general population (Study 1) 

The finding of this study agrees and supports the overall results of the pilot study, for which, 

no statistical difference was noted between the overall responses of both groups. However, 

further comparison of two studies, brought up some interesting and overlapping results. The 

comparison of pairs based on factorial categories suggest that for functional attributes of the 

product, overall findings of pilot study lines up with the outcomes of this study. For instance, 

in both studies, the participants from the UK, perceived the wheelchair to be heavy, whereas, 

the Pakistani respondents suggested the product as light, in both studies. Likewise, similar 

pattern of participant’s opinion was noted for other adjectives in this factorial category 

(weak_strong, dynamic-static, compact_bulky, small_large). With the exception of one pair 

of adjectives, similar responses were noted for factorial group demonstrating the social value 

of the product. This was discovered for pair beautiful_disgusting, where the responses from 

the Pakistani groups was different, as that of what revealed in the previous survey. 

Statistically more differences were observed in this study compare to the earlier desk-based 

survey. Finally, for ‘usability’ aspect, the results of both studies match with each other. 



Discussion 

The findings support the outcome of the first study. As a non-user (mainstream) members of 

the society, their opinion may not integrate sociocultural aspects as being observed by the 

user group. This may be a reason why this study does not match with the outcomes 

highlighted by Lanutti et al. [20]. Overall, the respondents from the UK group found to 

express their opinion regarding the subject (wheelchair) more explicitly, compare to the 

responses of other group, for which, the overall findings were much close to the ‘neutral 

position’. The same was noted by Edward T. Hall [75], who claimed that members of low 

context (individualist) process information explicitly, where less information is obscured or 

internalised to express their opinion(s). Whereas, individuals of high context (collectivist) 

interpret the information from a message implicitly, where most of the information is either 

in the physical context or internalised in the person. 

The results of this study demonstrate that individuals from both groups perceived an old, 

disabled, dependent, and immobile person as an envisaged user of the product. Although, 

with substantial statistical difference of groups, this finding (first SD scale) provides an 

evidence of rationale understanding of participants towards the envisaged user of the 

attendant wheelchair. Presumably, this justifies the appropriate selection of method (SD 

scale) and sample population. Meanwhile, this also highlights the overall negativity (social 

stigma) of mainstream society associated with the disabled person or the individual with 

impairment(s). Again, those findings were aligned with the outcomes of the pilot survey. 

Differences were reported for the semantic attribution(s) of the product (wheelchair) 

in twelve (12) pairs of adjectives, from which, six (06) were found to have conflicting 

patterns of responses. Cultural differences might have moderated this pattern; the UK 

respondents showed higher perceptual tolerance towards ‘negativity’ associated with the pairs 

of adjectives in mismatching context compare to their counterpart (Pakistan). Individuals 



from the collectivist (Pakistan) society reported a higher level of product liking (positivity), 

compare to responses from individualist (UK) society. However, comparing the overall 

responses of both groups, statistical differences in twelve out of sixteen cases, supported the 

hypothesis. Importantly, compare to the pilot study, there were relatively larger number of 

participants in this group. These results show that for young members of society, individuals 

with previous experience of interacting with AT products, found to have ‘positive perception’ 

of AT products, compare to those having no experience. 

Another objective of this study was to attempt an investigation of the perception of 

disability depicted through the Assistive Technology (AT) product and associated social 

stigma form the viewpoint of diverse cultures. This goes beyond the functional characteristics 

of the AT product towards visual language (semantics) of these artefacts, which has been 

argued as a vital domain towards socially acceptable design [18,76,77]. Product semantics 

has been explored widely from the perspective of mainstream product through various pan- 

cultural studies [78–81]. Until recently, there has been no reliable evidence that reviews the 

semantic attribution of AT products through the diverse cultural perspective. According to 

Vaes [51], an industrial designer holds the responsibility to explore opportunities to 

manipulate the societal perception, through the visual language of an AT product. The 

inspection of societal perception towards the visual domain (product semantics) of AT 

product potentially inform the AT product designer; who can then conceptualise and develop 

products by incorporating the needs, not only of users, but also the larger group of members 

that surround users [18]. 

A strength of this study was its exploratory design using a mixed methods approach 

and a larger number of young people from both groups. The comparison of findings with 

previous (student group) survey confirms the consistency of results and validates the 

relevance of method selected for this study. The study was not intended to represent an entire 



population of both groups but provide views of young adult’s perception within the context of 

the UK and Pakistan. 

The study had limitations. Both cultures (Pakistan and UK) have a number of regions 

that may have a sub-culture, which could possibility influence the results if a sample was 

obtained from them. The limited age range (18-30 years old) restrict the generalisability of 

results. Future studies might wish to incorporate clusters of the individuals’ representing 

different age groups from diverse cultures. Employing more rigorous process (Principal 

Component Analysis, PCA) for selection of pairs of adjectives could be advantageous for 

future studies [56,61,69,82–86]. This study does not address the relationship of religious 

practices and cognitive styles of perception for both groups. Further studies need to be 

undertaken that account for these variables. Finally, as noted in the review of literature that 

members of collectivist and individualist societies have diverse viewing behaviour. 

Therefore, further studies are underway, inspecting which visual components of an AT product 

(graphemes) appear to be associated with positive or negative responses for collectivist and individual 

societal groups. 

 
Conclusion 

This study was intended to compare the perceptions towards AT products and their users of 

two groups of young adults (Pakistan and UK) from a general population, compared to an 

initial study involving only University students. 

The Semantic Differential (SD) scale found participants from both groups of the general 

population had a similar pattern of thinking towards the envisaged user; and, perceived the 

user as an old, dependent, immobile and disabled person. Participants from both cultural 

groups evaluated the user with adjectives placed on the negative segment of scale. This 

indicated the overall negativity or social stigmatising of a disabled person. 



Statistical and contrasting differences in responses from both groups were noted when 

perceiving the AT product. Adjectives chosen included outdated_modern, compact_bulky, 

dynamic_static, negative_positive, beautiful_disgusting, light_heavy. Despite of having 

statistical difference in most (twelve) of the pairs, the graphical representation of results 

suggested fluctuations between the responses of both groups. This was consistent with the 

findings of first study conducted with the student population. However, it was interesting to 

note that the participants from the UK group perceived the product (wheelchair) on the 

negative side of the adjectives from the neutral position. In contrast, the responses of the 

Pakistan group were on the positive side of adjectives scale. 

The authors welcome further debate on this topic and collaboration internationally to 

undertake further comparative studies towards a better understanding of current societal 

opinions of AT products; and those who use them. 
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Figure 01: Transition from earlier (upper) to revised (lower) SD scale 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 02: Comparing the M values of both groups (SD scale for envisaged user) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 03: Associated ‘Negativity’ and ‘Positivity’ with the envisage user 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 04: Comparison of the UK and Pakistan, M values towards semantic attributed to the 
product 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 05: Comparing the M values of both groups for all pairs of adjectives 
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Figure 06: Comparison of associated ‘Negativity’ and ‘Positivity’ with the product 
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Table 1: Summary of basic and demographic profile of respondents 
 

Basic Information United Kingdom Pakistan 
Total participants 444 (44.8%) 547 (55.2%) 
Male 244 (55%) 320 (58.5%) 
Female 200 (45%) 227 (41.5%) 
Age limit 18 to 30 18 to 30 
Participants demographic Information 

 England Punjab 
Participants (with 
practicing religion) 

320 (72.1%) 
(313_Christian, 06_Islam, 
01_other) 

521 (95.2%) 
(518_Islam, 03_Christian) 

Participants (with no 
religion) 124 (27.9%) 26 (4.8%) 



Table 02: Participants with past experience of interaction with product 
 
 

 United Kingdom Pakistan 
Yes No Yes No 

Ever used wheelchair 24 420 41 506 
Helped wheelchair user 80 364 266 281 
Know any wheelchair user 64 380 129 418 



Table 03: Group descriptive statistics for first SD scale 
 
 
 

SD scale for 
envisaged user 

of the 
wheelchair 

 
Old vs 
Young 

 
 

Beautiful 
vs Ugly 

 
Unsociable 
vs Sociable 

 
Able vs 

Disabled 

Independent 
vs 

Dependent 

Immobile 
vs 

Mobile 

 
Happy vs 
Unhappy 

 
Shy vs 

Confident 

Similar 
vs 

Different 

 
Incompetent 
vs Proficient 

 
 

UK 

Minimum 1 1 2 1 1 1 1 1 1 2 
Maximum 7 7 7 7 7 7 7 6 7 7 
Mean 2.71 4.13 4.06 5.54 4.94 3.17 3.98 3.59 4.58 4.14 
SD 1.10 1.31 1.21 1.49 1.35 1.51 1.34 1.19 1.54 1.28 
Median 3 4 4 6 5 3 4 4 5 4 
Mode 2 4 4 6 6 2 4 4 5 3 

 
 

PAK 

Minimum 1 1 1 1 1 1 1 1 1 1 
Maximum 7 7 7 7 7 7 7 7 7 7 
Mean 3.04 3.76 4.04 4.67 4.59 3.65 4.17 3.93 4.08 4.00 
SD 1.92 1.66 1.77 2.16 2.07 2.03 1.91 1.85 1.72 1.74 
Median 3 4 4 5 5 4 4 4 4 4 
Mode 1 4 4 7 7 4 4 4 4 4 



Table 04: P values from independent t-sample test 
 
 
 
 
 

Independent Samples Test 
 

T value 
 

Sig. / p-value 

Old _Young -3.182 .002 

Beautiful _Ugly 3.801 .000 

Unsociable _sociable .232 .817 

Able _Disabled 7.185 .000 

Independent _Dependent 3.092 .002 

Immobile _Mobile -4.093 .000 

Happy _Unhappy -1.717 .086 

Shy _Confident -3.296 .001 

Similar _Different 4.826 .000 

Incompetent _Proficient 1.439 .138 



Table 05: Group descriptive statistics for SD scale indicating semantics of the product 
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UK 

Minimum 1 1 1 1 1 2 1 1 1 1 3 1 1 1 1 1 
 

Maximum 7 7 7 7 7 7 7 7 7 6 7 7 6 7 7 7 
 

Mean 4.42 4.23 3.91 2.74 4.14 4.79 4.32 5.61 5.00 3.05 5.13 4.81 2.31 5.48 3.58 4.09 

 
SD 1.55 1.44 1.41 1.46 1.66 1.38 1.45 1.35 1.47 1.40 1.01 1.13 1.41 1.20 1.38 1.46 

Median 4 4 4 3 4 5 4 6 5 3 5 5 2 6 3 4 
Mode 3 5 4 2 4 5 4 6 6 2 5 5 1 6 4 4 

 
 
 

PAK 

Minimum 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Maximum 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

 
Mean 4.65 4.32 4.05 4.19 4.45 3.62 3.69 4.19 3.39 3.26 4.12 3.75 3.43 4.32 4.52 3.94 

 
SD 2.08 2.06 1.90 1.76 1.99 2.24 1.67 1.88 2.10 1.76 1.89 1.59 1.89 1.87 1.65 1.56 

Median 4 4 4 4 4 2 4 4 2 3 3 4 3 5 4 4 
 7 4 4 4 7 2 4 4 2 4 3 4 3 5 4 4 



 
Table 06: Descriptive statistics for participants with experience and those with no experience 

 
 
 
 
 
 

Pair of 
adjectives 

Response from having previous 
experience of using wheelchair 

Response from having no previous 
experience of using wheelchair 

 Mean (M) SD Mean (M) SD 
Dynamic/Static 3.67 1.68 4.20 1.51 
Compact/Bulky 3.96 2.16 4.23 1.88 
Expensive/ 
Inexpensive 3.75 1.80 4.17 1.59 

Desirable/ 
Undesirable 4.53 1.90 5.05 1.70 

Stylish / 
Unstylish 3.23 1.79 2.70 1.63 

Including/ 
Excluding 4.43 1.60 3.84 1.45 

Effective/ 
Ineffective 3.93 1.72 4.07 1.52 
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