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ABSTRACT

John D. Martin III: Agree, Disagree, Agree: Spatial Agency Bias in
Online Survey Instrument Design

(Under the direction of Sandra Hughes-Hassell)

Self-administered, online survey and questionnaire instruments are ubiquitous in research.

They are highly visual and involve spatial information processing in addition to the cognition

involved in response formulation. Despite its wide use, the linguistic focus of survey research

is still largely oriented to Eurocolonial and English-speaking contexts. There is evidence that

the writing direction of a person’s language produces an effect on the processing and execution

of spatial tasks. This is referred to as spatial agency bias. For readers of right-to-left (RTL)

languages, such as Arabic, Persian, and Urdu, this spatial agency bias means that we can

expect to see an effect in directionally-dependent visuo-spatial or visuo-motor tasks. Online

questionnaire and survey instruments are developed for and by left-to-right (LTR) language

readers. Given an increasingly diverse, diasporatic global population, it is important to

consider how research methods developed within one linguistic context affect data quality

when used in more diverse populations. This dissertation takes an experimental approach to

explore the relationships between unconscious bias and other effects produced by an interaction

between writing system direction and response scale direction in self-administered, online

questionnaire instruments. Three experiments attempt to identify any interaction between

two independent variables: 1) writing system direction for questionnaire response language)

and 2) response scale category order (direction) on three dependent variables: 1) score on

scale items, 2) duration of time spent in instrument, and 3) trust in the questionnaire interface.

Participants are Arabic or English speakers responding to an instrument presented in one

of these two languages. The analysis found no interaction effect between the independent
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variables on either trust or time on response, but did find a significant interaction effect

on mean scale score for horizontal response scale items. This study has implications for

multilingual, international, and cross-cultural survey and questionnaire design. This work

contributes to efforts to incorporate more diverse populations in research through better

understanding how language context affects data collection.
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This dissertation is dedicated to all the smart, weird, shy
undiagnosed ADHD kids out there for whom everything takes longer

than all the other kids. Take your time. It’s other people’s
expectations that are broken, not you.
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CHAPTER 1: INTRODUCTION

Research on survey and questionnaire design is largely limited to European and Euro-

colonial contexts, with notable exceptions. Cross-cultural survey research tends to focus on

how responses in populations from different countries and cultures compare for the purpose

of understanding better how cultural norms affect response bias (Hofstede, 2001; Hofstede

et al., 2010; Schwarz et al., 2010; Taras et al., 2010; Valsiner, 2007). Cross-linguistic survey

research is often focused on being able to render equivalent valid items in multiple languages

for large-scale global sampling (J. Harkness et al., 2004; J. A. Harkness, Villar, & Edwards,

2010; Sha & Lai, 2016; G. Willis et al., 2010).

While both of these approaches work to expand survey research beyond historically

Eurocolonial contexts, they are focused on larger issues in survey research design specific to

sampling in a global environment. In contrast, this project will focus on attempting to better

understand the embedded complexity of visuo-spatial interactions in self-administered ques-

tionnaire instruments (and, by extension, other interfaces designed to facilitate the disclosure

of information). This research aims to help hone standards and heuristics used to create ques-

tionnaire instruments for use in multi-lingual contexts through a user-experience/interaction

design approach.

1.1 Purpose of the study

Self-administered, online questionnaire instruments are ubiquitous in research. They

are highly visual and require spatial information processing in addition to the cognition

involved in response formulation. Despite its wide use globally, the linguistic focus of survey

and questionnaire research is still largely oriented toward places in which English or other

European languages are primarily used. Work addressing these phenomena in other-than-
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Eurocolonial linguistic contexts draws theoretical grounding from outside the field and remains

“largely speculative” within survey methodological research (E. Peytcheva, 2020, p. 15).

There is evidence that the direction of a person’s writing—i.e., the direction in which

text flows in the writing system of a given language—has an effect on spatial cognition

(Maass, Suitner, & Deconchy, 2014; Suitner & Maass, 2016a). This is referred to as spatial

agency bias (SAB). Such effects are likely to manifest in interactions with a visual interface,

since writing system is the visual expression of language. For readers of right-to-left (RTL)

languages, such as Arabic, Persian, and Urdu, SAB means that we can expect to see an effect

in response to directionally-dependent aspects of questionnaire instruments developed for

and by left-to-right (LTR) language readers. Given an increasingly diverse, diasporatic global

population, it is important to consider how research methods developed within one cultural

or linguistic context affect data quality when used in more diverse populations (Henrich et al.,

2010b).

1.2 Problem background

As researchers have shifted toward using online instruments over the last two decades,

methodological literature on visual design in questionnaire instruments has become a topic of

intense interest in survey research methods (Tourangeau, Conrad, & Couper, 2013). Topics

range from design and usability (Couper, 2000; Dillman & Smyth, 2007; Tedesco et al., 1999;

Vehovar et al., 2000), to effects of web-based questionnaire instruments on data gathering

(Daley et al., 2003; Smyth et al., 2006; Toepoel & Van Soest, 2006; Toepoel et al., 2009), to

visual aesthetics and acculturation (Mahon-Haft & Dillman, 2010; Toepoel & Dillman, 2011;

Toepoel et al., 2008).

Tourangeau et al. (2004, 2007) identified and tested five heuristics for visual design of

scale items in web-based questionnaire instruments:

a) Middle means typical or central;

b) Left and top mean first;

2



c) Near means related;

d) Like (in appearance) means close (in meaning);

e) Up means good.

Language should be expected to have an effect on interactions with these and other online

design heuristics but research still privileges Eurocolonial contexts: in terms of participants

recruited for studies, researchers, institutions, and topics of study (Meadon & Spurrett, 2010).

Testing the heuristics listed above on a trained panel sample, Toepoel and Dillman noted that

“Left and top means first” appears to prevail in the West but may not be the case in other

cultures where the writing goes from right to left, for example, Chinese or Arabic” (2011,

206, note 1).

Based on the heuristics of Tourangeau et al. (2004, 2007) we should expect that top

and left does not mean first for languages with different directionality than English or other

LTR languages. In the case of RTL languages, such as Arabic, Persian, or Urdu, we might

reasonably expect that right and top means first based on the spatial agency bias associated

with those languages (Maass, Suitner, & Nadhmi, 2014; Suitner & Maass, 2016b; Suitner

et al., 2017).

There is increasing research interest in how the visual design and formatting of web

questionnaire instruments and interfaces affect responses (Tourangeau, Conrad, & Couper,

2013). One major concern for visual design of web questionnaire instruments is the effect that

a design decision, mistake, or glitch can have on resulting data. It is possible to introduce

systematic error due to an item not being parsed on screen in the way that it was intended.

User testing prior to deployment should feasibly deal with this sort of issue, but only if

researchers treat visual design as a potential source of error.

Visual design research on questionnaire instruments focuses on aesthetics and usability as

mechanisms for encouraging response (Dillman et al., 2005; Hastedt et al., 2012; Mahon-Haft

& Dillman, 2010). Visual vernacular and rhetoric have been a topic of interest in questionnaire

design in the Internet era, particularly in terms of how they might influence answers to
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Table 1.1: RTL Language Speakers in the U.S. and globally

United States Speakers1 Global speakers2

Language Total Eng. spoken
“very well”

Eng. spoken
“less than very
well”

Total3 Countries offi-
cial lang.

Countries spo-
ken

Arabic 1,156,908 726,768 430,140 295.0 27 57
Urdu 481,391 339,964 141,427 69.1 2 6
Persian 429,510 264,837 164,673 61.9 3 30

Total 2,067,809 1,331,569 736,240 426 32 93
1 Source: https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_10_1YR_

B16001&prodType=table
2 Source: https://www.ethnologue.com/statistics/size
3 in millions

questions (Christian & Dillman, 2004; Dillman & Smyth, 2007). Research addressing visual

design of questionnaire instruments remains largely limited to homogeneous samples English-

speaking participants, mainly college students (Stern et al., 2007). In other fields of user

experience research for web-based systems, written language and visual design is in focus

for speakers and readers of languages that do not use a Latin character set, such as Arabic

(Al-Wabil et al., 2010; Marcus, 2013). Despite some research attention in this area, usability

for Arabic-language web-based information systems remains elusive (Al-Amoudi et al., 2013;

AlGhannam et al., 2018; Alsalmi, 2020).

Three RTL languages rank among the group of languages with more than 50 million

speakers globally: Arabic (4th most widely spoken language), Urdu (18th), and Persian (22nd).

In the United States, there are more that a million speakers of these languages with various

levels of English ability (see table 1.1).

1.3 Problem statement

If questionnaire respondents either do not understand an item or cannot parse it in the

way it was intended, as discussed above, the resulting data will embody that error, and the

data collected will misrepresent respondent information in meaningful ways. Mis-parsed visual

elements may cause increased cognitive burden which has been shown to have substantial

effects on the quality of resulting data (Lenzner et al., 2010). Understanding how visual

4
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elements may affect the responses of English as a second language (ESL) readers can help

designers build more accessible interfaces. This, in turn, gives ESL readers better access to

evaluation procedures, such as questionnaires, and the inclusion of their data to accurately

represent their experiences and opinions. It also allows for better measurement of error in

survey research that deals with multilingual populations.

1.4 Research questions

This study seeks to explore the following research questions:

RQ1) Is incongruity between a respondent’s writing system direction and the direction of

scale items on a questionnaire instrument associated with a shift in the score of their

responses?

RQ2) Is incongruity between a respondent’s writing system direction and the direction of

scale items on a questionnaire instrument associated with increased time spent on

questionnaire items?

RQ3) Is incongruity between a respondent’s writing system direction and the direction of

scale items on a questionnaire instrument associated with a decrease in feelings of

trust in the research they are participating in?

Each of the above questions is operationalized as a hypothesis to be tested in the methods

chapter below.

1.5 Definition of terms

Web interfaces for data collection, and the spatial nature of their prescribed interactions,

are largely visual. It is reasonable to suppose, then, that interacting with them might be

subject to the same or similar biases as other visuo-spatial tasks (Levinson, 2003; Mix et al.,

2010). Variation in spatial frames of reference for speakers of different languages may influence

their responses to visual elements and spatially-oriented items in questionnaires (E. Peytcheva,

2020; E. A. Peytcheva, 2008). SAB provides a framework for better understanding how
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visuo-spatial incongruity may have an effect on the quality of the data collected when there

is unconscious interference from languages used by research participants, particularly those

with complex writing systems. Likert-type and semantic differential scales use endpoints that

have an implied sense of agentic movement from one end to the other (e.g., a move from

disagreement toward agreement or toward disagreement away from agreement Halicki et al.,

2020).

Based on the logic underlying the theory of SAB, incongruity between two factors, a) first

language (L1) writing system directional orientation (LTR/RTL), b) directional valence of

horizontal scale items, (positive→negative/negative→positive) is expected to have an effect

on: a) mean score on horizontal scale items (between subjects), b) time spent (as a proxy

measure for cognitive burden) on horizontal scale items (between subjects), c) participant

trust in the interface (within subjects).

The methods chapter outlines an experimental procedure to investigate the potential

effects of SAB that can be measured within online questionnaire instruments. The above

variables are described and operationally defined therein.

1.6 Assumptions of the study

The design of this study assumes that participants would provide unbiased and truthful

responses when presented with opinion and other questions in an online questionnaire about

values, politics, science, and other topics. The responses themselves are not material to this

study, but rather the interactions of participants with the online questionnaire.

The study also assumes that if a participant responds to an online questionnaire presented

in a given language, that they speak and/or read that language. In this case, it is assumed

that participants responding to the questionnaire in Arabic are, in fact, Arabic speakers.

Finally, the study assumes that ideas can be agentic in the same way that shapes, objects,

and images are understood to be in SAB (Halicki et al., 2020). This means that a scale

describing steps from one emotion to another (e.g., happy to sad), or one action to another

(e.g. agree to disagree) imply action from one end to the other, even in the case that we are
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being asked to choose one to describe our current state or an opinion. The assumption is

that the states that are described by such response scales are variable, in flux, and moving,

potentially in either an intended or desired direction from one endpoint to another.

1.7 Summary

The next chapter is a review of literature synthesized in the process of conceiving and

designing this study, as well as literature relevant to the analysis and discussion of its results.

In chapter 3, I detail the the methods for data collection and an give outline of the logic of

the analysis for this study. Chapter 4 details the findings from the questionnaire study and

the results of the analysis of the tests for the three experimental hypotheses listed above. In

chapter 5, I will discuss the limitations of the study design in terms of how the affect the

generalizability, reliability, and validity of the results and possible interpretations thereof.

Finally, in chapter 6, I discuss the results in the context of theory and draw any conclusions

that point to avenues for further study.
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CHAPTER 2: LITERATURE REVIEW

This review covers the literature that motivated and informed the design and execution

of this dissertation study. It starts with a brief history and conceptualization of survey

research as a European/Eurocolonial enterprise and moves into some aspects of questionnaire

design that are of particular relevance to this study. Following that, I discuss spatial agency

bias (SAB) to frame the visuo-spatial elements and design concepts that inform the questions

and hypotheses in this study. Finally, mostly as an anchor to draw these ideas together, I

discuss an example of a visuo-spatial scale and how its design illustrates the potential for the

phenomenon under study.

2.1 European origins of survey research and its Eurocolonial history

Our methodological choices and the epistemology that underlie them have deep histor-

ical and socio-cultural articulations (Knafo, 2017). It is useful to consider the origin and

development of research practices in their historical and socio-cultural contexts which, in the

case of survey (and most other methods), means European and Eurocolonial countries (i.e.,

places that were, at some point in the past few centuries, colonized by European settlers).

The pre-history of survey methods can be thought of as a series of developmental stages

driven by broader contemporaneous motivations for collecting data about people: a) the

political arithmetic of the seventeenth and eighteenth centuries; b) the early nineteenth

century statistical movement; c) the late nineteenth century trend in using data in support

of ameliorism and social reform as an extension of the latter; and d) data collection through

direct observation in the twentieth century (Bulmer et al., 1991). Each of the above periods

contributes an epistemological component of what would eventually become the modern

social survey, though none can be said to have fully embodied the methodology as a whole.
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“Political arithmetic,” coined by William Petty, refers primarily to the practice of

combining demographic information in ways that proved useful and expedient for ruling

governments wishing to levy taxes, but also for business interests at the dawn of the insurance

era (McCormick, 2009). Toward the end of the eighteenth century, statistical science had

become fully entwined with the dual ideas of the inventory and census. The nineteenth century

saw the rise of empirical inquiry within the study of society accompanied by learned societies

devoted to the fledgling statistical sciences. State statistical research and methodological

development within learned societies became imbricated through this period, forming an

empiricist symbiosis between government data collection initiatives and methodological

development within the fledgling social sciences. The social policy and statistical movement

laid the groundwork for the first large-scale social surveys and the subsequent development

of the social sciences that use survey to collect data (Fienberg, 2014).

“Ameliorism and social reform” extends the statistical movement to incorporate values

that supported the collection of data and pursuit of the study of society for the purpose of

bettering the position of the poor and middle classes (McGregor, 1957). This is the impetus

behind the study of social issues and structural conditions which lead to social problems.

Organizations, such as the National Association for the Promotion of Social Science (NAPSS),

were established to attempt to influence the British Parliament to address problems and

encourage policy reform. In the United Kingdom, such organizations were made up primarily

of members of the professional middle-class and upper class, which afforded influence among

the ruling class. This means, however, that they remained quite socially distant from the

lower class which was always the primary object of their concern (Rocquin, 2019). On the

continent, the focus of the study of society came to the fore as a methodological issue. Frédéric

Le Play, a French engineer and statistician, viewed state statistics that measured population

characteristics as unreliable and instead sought a way to access the private lives of people

directly. Le Play’s method was not a survey as such, but instead a mode for gaining insights

through direct observation by way of data collection (Freemantle, 2017). This continental

9



movement toward scholarly interest in people’s private lives provided the epistemological

and ontological basis for a lot of modern social science and, once taken up by government

research, another mechanism for informing policy.

Since the early twentieth century, methods used in collecting survey data have evolved

from being purely a pound-the-pavement, time-intensive exercise for researchers to tools and

environments which allow for subjects in a study to self-report data through an instrument

or interface. The above phases could be extended now to include a fifth phase in which large-

and small-scale survey studies are being packaged such that subjects of the studies are more

likely to interact with a mediated interface (in the form of a self-administered instrument)

rather than a human being (i.e., an interviewer). This phase continues develop as technologies

and their adoption by potential participants change (Lessof & Sturgis, 2018).

Large-scale household surveys involving in-person interviewing tend still to involve many

human work hours in enumerating a sampling frame, selecting and convincing a sample

to participate, and collecting data through an in-person or telephone interview. Many

smaller-scale studies, particularly academic studies, employ web-based, self-administered

questionnaires in order to lower the cost of survey administration and data collection and ease

the burden to participants (Bennett & Nair, 2010; Lippert, 2003; Schleyer & Forrest, 2000).

Vanguard survey methodologists over the last quarter century have been focused on updating

methods and techniques to incorporate new, rapidly-changing communication modalities

without compromising the quality of data collection (Dillman, 1978, 2000; Dillman et al.,

2009, 2014). Special attention in the field has also been given to these issues in cross-cultural,

multilingual, and international survey research (J. A. Harkness, Braun, et al., 2010; J. A.

Harkness et al., 2003; Sha & Gabel, 2020). Given the explosion of contact and response

mechanisms available to researchers, more and more attention will be paid to this area going

forward, further evolving what we think of as a survey (G. B. Willis, 2020).
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2.2 Unpacking Embedded Epistemology

The foci in each of the above periods are indicators of an underlying epistemology that

both motivates certain kinds of research and also reflects how that research can be used to

understand the world (Popper, 1972, 2002). The domains associated with each are presented

as objective, externalized spaces by researchers and often have some applied motivation, such

as marketing or politics (Bradburn et al., 2004). The frameworks underlying each of these

developmental periods all function to collect information about people, reduce it, and make

it legible, similar to the process for making land and natural resources legible, countable, and

ultimately exploitable (J. C. Scott, 1998). But the impetus for the development of survey

methods cannot be separated into pure or basic research on one hand and applied or policy

research on the other: it is and will continue to be both, simultaneously. And the articulation

of survey methods to power (in the form of funding, patronage, purpose, and implementation,

etc.) cannot be discounted and should inform our approaches not only in methodological

research but also much more than it often does in practice (Chatterjee, 2003; Knafo, 2017).

Much of research design in the social sciences relies on extractive logics (e.g., legibility,

countability, and amelioration) to formulate questions and structure data collection and

analysis (Costello & Floegel, 2021; Shapiro & McNeish, 2021; Tsitsou, 2017). Privileging

extraction—of fungible resources, whether information or something else—limits our ability

to see purpose beyond utilization as a primary activity: knowledge construction is secondary.

This results in a habituation of Eurocolonial epistemic frameworks and beliefs that cement

ways of doing that receive little critical attention and instead are regarded as so-called best

practices (Meadon & Spurrett, 2010; Zuberi & Bonilla-Silva, 2008). Research methods and

methods we use to test them become habituated over time, resulting in a theocracy of method

rather than a methodology (Stanfield, 2008).

Habituated research practices make identifying and separating social, environmental, and

situational factors affecting research outcomes a tremendously complex endeavor: especially

when attempting to bridge linguistic and cultural domains (Smith, 2020). Cross-cultural,
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multi-lingual, and international survey efforts must account for context effects that derive of

differences between the intent of designers and participants based on language, habituated

expectations, cultural framing, and other factors (King et al., 2004; E. A. Peytcheva, 2008;

Schwarz, 2003; Schwarz et al., 2010). If a term or concept is mistranslated, or even translated

without respect to the same cultural framing, it can result in responses that do not meet with

expected response range and increasing measurement error (J. A. Harkness, Villar, & Edwards,

2010; E. Peytcheva, 2020; Sha & Lai, 2016; Sha et al., 2012; Smith, 2020). If the wording of

a question implies a specific answer or an answer perceived by a participant as favorable to

the researcher, resulting responses will skew toward it, resulting in social desirability and

acquiescence bias (Baron-Epel et al., 2010; Cheung & Rensvold, 2000; T. P. Johnson &

Van de Vijver, 2003; Yonnie Chyung et al., 2018). If response categories are listed in certain

ways, then their ordering will have an effect on the propensity of a respondent to select one

over another, resulting in primacy or recency bias (Bishop et al., 1988). Serial positioning

biases such as recency and primacy take a U-shaped distribution for items presented first or

last, respectively, and it has been theorized that the strength of such biases is dependent upon

the first language (L1) writing system direction (Bettinsoli et al., 2019). This can include

left-side selection bias and other visuo-spatial context effects, particularly in screen-based

interfaces (Maeda, 2015; Sellars, 2017; Yonnie Chyung et al., 2018).

Survey is employed alternately to attempt to gain better understanding of social, po-

litical, behavioral, or psychological phenomena. Understanding unseen and unconscious

factors is particularly difficult, and so we often fall back to habituated practices, which are

inextricable from their Eurocolonial roots, aims, and articulation to power. Their attributes

are operationalized, measured, estimated, and changes therein predicted or extrapolated to

make sense of a particular phenomenon that is believed to exist in the world.

The practical aspects of translation and adaptation of a survey instrument for different

linguistic and cultural contexts are particularly problematic as the translation must address

the following: a) maintain semantic similarity of question content, b) maintain question
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format, c) maintain measurement properties, and d) maintain stimulus (J. A. Harkness,

Villar, & Edwards, 2010). Further entrenching the above set of problems is the reality that

in the consumer survey market, most survey materials and interfaces start out in English

and are then translated into a target second language (Sha & Lai, 2016). There is some

experimental evidence related to how response scales are translated and adapted for different

languages (Yang et al., 2010, pp. 217–218). Scalar items incorporate a directional dependency

which may influence the intensity or valence of a response if they are incongruous with the

directional orientation of a respondent’s L1 writing system. Language translation is not the

only concern in adapting a survey instrument for cross-linguistic purposes.

Psychometric measures are often used outside of the context of their design and validation,

but are regarded as valid unless there is major revision of wording and topic. Mechanisms used

for validation are derived of best (habituated) practices, rather than rigorous interrogation of

the circumstances of the design, development, and implementation of psychometric measures

in a variety of contexts (Zumbo & Padilla, 2020). Psychometric measures are validated by

testing and tweaking until their resulting data represent a normal distribution of measured

quantities. Measures are often described as “adapted” when they are used to measure a

phenomenon or construct in a different population or set of circumstances deemed to be

similar enough to those in which they were validated. The process of adapation is very much

arbitrary and based, again, in best practices and not typically viewed through a critical lens

at the methodological level beyond what is glaringly apparent. Word choice, translation

mismatch, and, to some degree, structural elements are often considered because they are

relatively easy to identify.

A movement toward indigenous development of psychometric measures is a step in the

right direction, but the epistemology of psychometrics, a fundamentally Eurocolonial way of

knowing, remains embedded in the actual practice of scale design (Jagne & Serengul Guven

Smith-Atakan, 2006; Zeinoun et al., 2020). This movement seeks to originate epistemics and

methods for data collection and analysis within the groups of people who are the subjects of a
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study rather that from without. The purpose of research in this vein is generally as a response

to researchers from wealthy, largely white, industrialized contexts studying “others” as a

modern extension of the same Eurocolonial imperial expansion projects that have plagued

the globe for centuries (Henrich et al., 2010a; Meadon & Spurrett, 2010).

Later in this section, I will discuss scale-design from a visuo-spatial perspective, but

it suffices to note here that the most frequently used scale-types—Likert and Semantic

Differential—remain solidly grounded in the same Eurocolonial roots as the rest of survey

methods as outlined above.

2.2.1 Epistemics, memory, and recall

Memory is not static, like a hard drive. Instead, it is complex, rehearsed, and largely

abstract.

The response process in surveys involves four components: a) comprehension of the

question and its intent (as well as understanding key concepts); b) retrieval of generic and

specific memories and filling in missing details; c) judgment to assess relevance and integrate

memories; and d) response edited and mapped to a response category (Tourangeau et al.,

2000). Embedded in this response process but perhaps not explicit is that the response is

also edited subject to the manner in which a participant performs their self-identity in the

context of the social space that has been constructed around the question asked. Narrative is

an aspect of identity-performance and tends to reinforce both self-identity and also memory

(Goffman, 1959). Personal narratives enter in questions about time and temporally-specific

events (Tourangeau et al., 2000).

The social aspects of observation enter into self-administered instruments in that the

underlying psychology that drives recall, and editing of responses can be understood as a

social process as well (Strube, 1987). In a static, self-administered instrument, all of these

processes of recall and performance become somewhat abstract as there is no researcher

directly asking a question of a participant. Instead, the participant must attempt to ascertain

the intention of the researcher. At this point, if there are confusing things in the interface or
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the question wording is incongruous or strange, it may cause the participant to drop off or

answer in a manner inconsistent with their memory or attitude.

The social interaction between researcher and participant is still alive, just mediated

through whatever interface it is embedded in. It is also temporally-mediated, given that the

questions are not being asked by the researcher and answered by the participant in real time.

There may be a lack of social cues present to help a participant interpret the desired

response form or content of the researcher. In these cases users look to other cues built into

an interface. Developments in interfaces for survey research has not removed the need for

either directly- or indirectly-perceived social interaction in some form or another, such as a

virtual-assistant-type interface or videos of an interviewer asking the question (Tourangeau,

Conrad, & Couper, 2013, pp. 119–128). Such features are an overt representational way to

evoke a more socially-driven response from participants.

2.2.2 Survey and the social exchange of information

Social exchange theory relies on reciprocity and negotiated rules as a means for un-

derstanding how transactions function as the basis for social interactions (Cropanzano &

Mitchell, 2005). Information exchange is a form of transaction, with elicitation happening on

one end and disclosure on the other. If we conceive of research with human subjects in this

context, then the social interaction is a transaction in which a researcher attempts to elicit

information from a participant and the participant has to decide what and how to respond,

if at all. There has to be some perceived benefit for the participant in this case in order for

them to disclose information.

One perceived benefit of responding to a survey might be the opportunity for self-

expression, which, presented appropriately, can help to develop a trust based relationship

between the participant and researcher (Beam, 2012). This is a form of social exchange that

can be important particularly in the context of research attempting to elicit sensitive or

private information from participant. There is, however, the possibility that a participant’s

impetus toward sharing information as part of a social exchange can result in response biases
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related to their perceived expectations of what a researcher is looking for. This is known

in survey research as acquiescence bias (Baron-Epel et al., 2010; Cheung & Rensvold, 2000;

McClendon, 1991).

Related to this, participants may respond in ways that they believe are more socially

desirable to sensitive items (Krumpal, 2013). Social desirability bias means that it is difficult

to separate the effects of cultural and social norms from other effects in the context of sensitive

questions. Disclosure of personal information requires trust in the other people involved in a

disclosive interaction (Frye & Dornisch, 2010; Mothersbaugh et al., 2011; Ross & Reynolds,

1996). This holds true in online interactions, which would include web-based questionnaire

studies (Chen et al., 2015; Costello et al., 2017; Joinson et al., 2010; Krasnova et al., 2010).

Dillman et al. conceives of the construction of survey instruments theoretically in the

context of social exchange theory which is aimed at understanding “what causes humans

to behave as they do in normal daily life” (2014, p. 21). Dillman et al. argues that social

exchange is not a rational behavioral model because it incorporates trust, reciprocity, and

altruism, which are not considered by models from reasoned action, cost-benefit, gamification,

or other models used in understanding the motivations of survey respondents in answering

questions.

Applying social exchange to survey response encourages us to think about multiple

aspects of how a request from a stranger is viewed, and what features of that

request, which may be communicated in different ways over time, influence whether

a questionnaire is completed and returned. We assume that for most people the

decision to participate in a survey (and to continue their participation) involves

multiple considerations that take into account perceived benefits, perceived costs,

and trust that in the long run the benefits will outweigh the costs (2014, pp. 23–

25).

If we understand a survey or questionnaire study as a social interaction that is mediated

through an interface and time, then it makes sense to study these interactions in the context of
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social exchange, being that it frames interactions as both transactional and mutually-beneficial

(Emerson, 1976). Relevance, which is important in the process of response formation, is also

understood to be socially mediated (Costello, 2017).

2.3 Visual design and survey research

This section discusses the relationships between language and cognition with specific

attention paid to writing system, translated meaning, and data collection through linguistic

barriers. Language is widely theorized to have an impact on cognition and behavior (Underhill,

2009). Sapir and Whorf (1956) theorized a connection between habitual thought and behavior

through the mechanism of patterns embedded in language. The theory, often referred to

as either simply the Sapir-Whorf hypothesis or linguistic relativism, has developed over

time, but always surrounded by controversy related to the absolute, essentialist nature of its

claims (Hussein, 2012). Despite controversy, there is evidence that language and linguistic

features have some effect on the ways in which human beings behave. Memory, space,

and time expressed in linguistic forms play a role in shaping how interactions are recalled,

narrativized and expressed (Boroditsky, 2000; Casasanto & Boroditsky, 2008). The narratives

and symbolic interactions are also theorized to produce social norms (Bourdieu, 1979, 1991).

One particularly useful theory in this vein relates to writing systems and their effect

on spatial interactions. SAB is the proposition that the directional orientation of a person’s

native language writing system orients also their spatial interactions with the world around

them (Suitner & Maass, 2016a). SAB is expected to affect any interaction that utilizes spatial

reasoning in carrying out a task, which includes a wide array of visual information processing

tasks as well, including user interfaces for interactive information environments (Halicki

et al., 2020, 2021; Suitner et al., 2017). SAB has also been developed empirically through

experimentation, which is germane to the study of interactive information environments

(Maass, Suitner, & Nadhmi, 2014; Maass et al., 2009).
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2.3.1 RTL reading and cognition

RTL readers have been found to dwell on text longer than left-to-right (LTR) readers

(Sampson, 2015, p. 245). Readers of Arabic and Hebrew indicate having been taught to

read each line of text very closely, as opposed to the quick scanning that English speakers

are taught (Gray & Staiger, 1969, p. 59). Sampson noted that the evidence in Gray and

Staiger (1969) was not exhaustive, but that the finding remains consistent with theory on

writing systems, particularly pertaining to the complexity and difficulty of parsing. The

study involved a total sample of 78 participants reading a total of 14 languages. Of those, 19

read right-to-left (RTL) languages: a) Arabic (6), b) Hebrew (6), c) Urdu (7).

The study recorded eye movements for each participant and used fixations in the

movement of the eyes to identify individual words locations. They also counted regressions—

skips back to the beginning of lines—which occur when a word at the beginning of a line is

not parsed, possibly because the reader starts the scan too far into the line of text. Arabic

readers had a longer average fixation duration. Other RTL readers were near or at the average

duration. The average number of regressions was lower for Arabic speakers than for other

languages, both RTL and LTR, by a significant margin.

These observations fit with the assertion that Arabic speakers took more time in reading

the lines of text. When read aloud, there were fewer regressions and the fixation durations

were longer for Arabic speakers. This was consistent with other RTL speakers as well, but to

a lesser degree of difference from the overall average.

Chahine (2012) conducted an experiment which hypothesized that reading speed would

decrease if the complexity of word shape being intercepted by Arabic readers increased.

Complexity was operationalized as two independent variables a) level of ornateness in text

and b) presence or absence of diacritical vowel markings—vocalization. The third independent

variable was the age group of the participants. The study sample 72 Lebanese students in

two age groups (13-14 and 16-17) reading a group of identical lines of text in different script

styles—typefaces. All participants were native Arabic speakers with English as a second
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language (ESL) Chahine (2012) was the first study to use modern eye-tracking software in

assessing Arabic reading comprehensively and conducted the experiment outside of a lab

setting. Reading speed was operationalized as six separate dependent variables: a) total time

spent reading, b) number of fixations, c) mean fixation duration, d) number of regressions,

e) mean distance of forward saccades (skips in the scan pattern), and f) mean distance of

backward (regressive) saccades. The study found that complexity is related to slower reading.

Vocalization markings decrease the ambiguity of the text and speed up reading by reducing

the number of regressions necessary for parsing. Younger age increased the effects overall.

Both Gray and Staiger and Chahine focus attention on complexity of the written language

of Arabic as the primary independent variable predicting reading speed. Both studies also

treat comprehension in some way, but only as a measure for completeness of parsing. Chahine

included comprehension checks as a mechanism for ensuring that participants were not simply

going through the motions of reading without understanding what they read. Gray and

Staiger analyzed comprehension to understand its relationship to reading aloud or silently.

The study found that silent reading generally predicted higher comprehension, but that

for good readers that effect was stronger. Poor readers tended to comprehend better when

reading aloud. No specific attention was paid to comprehension for individual languages,

however. Gray and Staiger dealt with comprehension only at the aggregate level.

Abu-Rabia (1999) investigated the effect of vowelization in Arabic script on reading

comprehension for two groups of children aged roughly 12 years and 7-8 years. The study

proposed that comprehension of Arabic involves aggregating multiple parallel streams of

information: a) the baseline script, b) diacritical vowel markings, and c) context. The study

consisted of two separate experiments: a) n = 74 12-year-old in Haifa, Israel, b) n = 71 7-

and 8-year-old students in Nazareth, Israel. Students in the first sample studied in Arabic

as a first language and then also spoke Hebrew and English as second and third languages,

respectively. Students in the second sample only spoke Arabic. In each experiment, the

baseline group read Arabic text without vowel markings and the treatment group read with
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vowelization. Each group then took a post-task questionnaire with ten-questions designed to

assess overall comprehension.

Abu-Rabia (1999) found that the presence of vowels had a significant impact in increasing

comprehension in both experiments. Abu-Rabia suggests that the presence of the stream

of phonological information from the vowel markings helps to encode the words fully in

working memory including their sounds, which, in turn, maintains the meaning of the words

in working memory longer. This all leads to better comprehension, which is a key component

of memory encoding and recall as a part of response formulation as discussed in Tourangeau

et al. (2000).

Other studies by the same author focus on reading accuracy as opposed to comprehension.

Accuracy, in these studies, was operationalized as a) ability to identify differences in

homographic words and b) ability to pronounce the word correctly (Abu-Rabia, 1997a, 1997b,

1998, 2001, 2002; Abu-Rabia et al., 2003). Arabic words, when written without vowel markers,

may be homographic—written identically. Readers of homographs have to use either the

vowel markers or context within a sentence—or both—to determine both the pronunciation

of a word and meaning of the word (Abu-Rabia, 1997a). It can be difficult to understand

the difference between comprehension and accurate in this context, because parsing the

meaning of the word is rolled up in this definition of accuracy. Comprehension is distinct from

accuracy in that it takes into account the entire context of a word or phrase and identifies

understanding of holistic meaning. Accuracy identifies understanding of only isolated words,

paragraphs or other units without consideration for the entire context (Abu-Rabia, 1999).

Though separate, Abu-Rabia (1999, 2001) certainly views accuracy of reading and

comprehension of materials as interrelated variables. Each study listed above attempted in

some way to isolate one or the other as completely as possible, but taken together Abu-Rabia’s

work demonstrate clear links and deepen the discussion as it pertains to the underlying

cognitive processes involved in understanding complex, multi-source information at a very

basic level.
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It is interesting to consider the context of this research. Abu-Rabia, in the period

in which most of the above research was being conducted, was professor in the Faculty of

Education at the University of Haifa in Israel. This location provided a large number of

possibilities for access to populations that were monoglot as well as polyglot as tends to

be the case in Israel. Many Israelis, Arab-Israelis, and Palestinians speak and read Arabic,

Hebrew, and English and operate all three with some regularity. In many Arab countries,

particularly those in North Africa and the Levant, it is common for middle- and upper-class

people to be at least bilingual as they may have attended at least part of their early education

in a school that operates in a language other than Arabic.

All of this research attempts to address the complexity of interacting with only one

language or addresses interactions with a primary language. Maass, Suitner, and Deconchy

(2014), inspired by the earlier work of Jean-Pierre Deconchy on a theory of script direction

and cognition, sought to explore similar phenomena to those described above from a different

perspective. Maass, Suitner, and Deconchy (2014), as published, is a translation of Deconchy’s

original thesis into English with an extension by way of bridge to current theory on linguistic

asymmetries. The core of the work is a group of studies that examine the relative difficulty

of learning French for Lebanese schoolchildren whose first language is Arabic. The original

work was completed in the late 1950’s and never published until translated.

The first study involved observations of a group of students ages 10-15 in a French-

instruction classroom. The research began with two standardized tests of reading speed used

to assess French students at the time. The students performed well below the norm on both

tests. The first test resulted in the majority of the students (26) registering as more than 2

years below their actual age (i.e., to an observer agnostic of any conditions other than their

French ability and age, it would have appeared that the students were reading at the level of

children much younger than they actually were). All of the students in this study were of

normal I.Q. for their age range. None of them exhibited any developmental disability or delay.

From the observations and data collected, Deconchy identified three factors contributing to
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reading slowness after ruling our various environmental factors. He hypothesized that the

following factors to be the most likely causes: a) linguistic difficulty, b) phonetic difficulty,

and c) change in reading orientation. Linguistic difficulty is operationalized as the relative

difficulty of switching between languages using different character sets, vocabularies, and

syntax. Deconchy theorized that switching between French, English, or German would be

less difficult that between French and Arabic or Hebrew and German due to the fundamental

differences in the form, logic and content of the languages at hand. Experiments to evaluate

the effects of phonetic difficulty did not confirm the hypothesis that the phonetic sounds of

French and Arabic were somehow incompatible. These experiments did confirm findings from

Gray and Staiger and other contemporary research on the topic, so they were taken by the

Deconchy to be sound. The final factor was the main focus of Deconchy’s study, but it was

determined to be too difficult to study directly, because it was clear that there is no single

cause for reading slowness. Deconchy instead posed the following questions (paraphrased):

a) Is the orientation in the field of vision of native Arabic speakers somehow reversed from

that of speakers of other languages, given that they are accustomed to reading from

right-to-left? (habit);

b) Is this RTL orientation the “standard” orientation for native Arabic speakers? (limits);

c) Does “cultural orientation” affect what is natural for readers of Arabic (nature)?

What followed in Deconchy’s thesis was another set of observations of students to assess

the orientation of their visual field in the context of their interactions with their immediate

environment and activities. The observations were categorized into five types of interactions:

a) school work, b) games, c) manual activities, d) daily life, and e) artwork (Maass,

Suitner, & Deconchy, 2014, pp. 13–14).

Deconchy’s observations described students starting various activities on the right side

of objects and visual fields and moving to the left to complete. Examples of this include: a)

drawing a line with a ruler and starting on the right side of a piece of paper; b) labeling

shapes starting in the upper right corner; c) remarking that a series of numbers that starts
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with a low number on the left and ends with a higher number on the right is exemplary of the

numbers getting smaller; d) placing objects, such as chairs, in a room beginning on the right

side of the room even though the chairs were stacked on the left side of the room; e) copying

drawings of objects beginning on the right side; and f) facing animal-shaped objects “facing

forward” by placing them faced to the left (Maass, Suitner, & Deconchy, 2014, pp. 26–32).

Based on the observations, Deconchy designed a series of experiments that tested

various aspects of “natural” orientation in movements and visual field. Further, the research

incorporated reading of French into these activities at point to attempt to observe the point

at which orientations would be switched. It was found that the students could use the LTR

orientation while reading French but, when fatigued would start to reverse the order of the

letters that they pronounced or written—inversion errors.

In a final experiment, Deconchy observed 48 students reading Arabic and French texts,

silently and aloud, with and without a directional disturbance—the introduction of RTL

movement in the processes of displaying the LTR French text to students. Arabic reading was

faster by a small margin in all conditions when there was no disturbance. When a disturbance

was introduced, Arabic reading was faster than French by a significant margin. Combination

of script direction and congruent word order led to stable biases toward the directionality of

the script. In the case that the two were incongruous, spatial bias reversed for the opposite

word order.

2.3.2 Spatial agency bias and language

It is theorized that reading and writing habits have an effect on physical, spatial

directional tasks other than reading and writing (Vaid, 1995). Experimentation supports this

theory. Studies in this area commonly use drawing as a task and focus on the differences

between subjects from different language backgrounds in starting points for drawing or the

positional orientation of figures within the drawing (Vaid et al., 2002). Reading and writing

direction is found to have a consistent effect on both spatial arrangement and movement

direction in representation drawing (Vaid et al., 2015). A number of different theoretical
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perspectives on spatial bias are starting to come under investigation in psycholinguistics

and cognitive linguistics. Suitner and Maass (2016a) synthesized current theory on spatial

bias and proposed a theoretical integration involving both writing direction and functional

asymmetries as major contributing factors to SAB.

Maass, Suitner, and Nadhmi (2014) link RTL and LTR SAB to cultural factors—

particularly writing direction as it relates to scanning habituation—based on a review of

current research on the topic. The study investigated SAB in a study of three languages with

different combinations of script direction and word order (operational syntax).

The study involved 58 Italian speakers, 60 Malagasy speakers (Madagascar), and 75

Arabic speakers (Iraq). The groups each filled out a questionnaire in which they were asked to

free draw several actions scenes. The spatial bias evident in the representation of action was

congruent with the script direction of the languages. Italian and Malagasy speakers oriented

their action representations LTR and Arabic speakers oriented them RTL. The participants

were then asked to match a cartoon action with the word order of their spoken language. For

Arabic and Italian speakers, the word order in a sentence proceeds subject-verb-object (SVO).

For Malagasy speakers word order is verb-object-subject (VOS). Arabic and Italian speakers

chose the cartoons with action congruent with their script direction. This was consistent

with the order of the words presented as well. Malagasy speaker, however, reversed direction

in their matched cartoons. This was in inconsistent with the script direction for Malagasy.

Maass, Suitner, and Nadhmi (2014) concluded that this inconsistency indicates that

SAB can be affected by both script direction and word order and will maintain across

the two variables, if they are congruent with one another. If incongruous, the SAB will

shift accordingly. This suggests that spatial agency bias related to language in created

representations and received representations can have an effect on the spatial cognition of

the person interacting with those representations.
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2.4 Visuo-spatial considerations in questionnaire design

Visuo-spatial design and layout affects how respondents interact with a questionnaire

instrument. In designing survey instruments, much attention is paid to considering how the

language of questions affects responses, or whether the survey strategy causes bias through

sampling error or non-response. Survey designers and researchers are beginning to pay more

and more attention to visual aspects of survey design from a user experience perspective.

This section will focus on understanding how the visual and experiential aspects of survey

design affect user response and gives presents some examples of visuo-spatial layouts by way

of illustration.

2.4.1 Context effects and directionality in response scales

As discussed above, context effects play an important role in understanding sources of

response bias and measurement error for questionnaire-based data collection. This holds

particularly true for research involving participants responding in different languages or with

different culturally-habituated response styles (Schwarz, 2003).

Ordering effects are well-documented and modeled in survey research methods literature

(Schwarz et al., 1992). The order of response categories as presented to participants will have

an effect on the way that they respond, based on a number of factors. Primacy and recency

effects intervene when a participant focuses either on the first category they encounter or the

last (Chan, 1991; Schwarz et al., 1991). The presence of scale anchors are known to influence

participants to response at more extreme ends of a scale rather than somewhere closer to

center (Schwarz & Wyer, 1985). The number of response categories and presence or absence

of a scale midpoint can also potentially influence response (Si & Cullen, 1998). Participants’

responses may also be biased toward positively-anchored ends of a scale which can interfere

in measurement of attitudes (Kuklinski et al., 1991).
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Response scales are hugely sensitive to differences in visual design and layout. Dillman

discusses the sensitivity of scalar items, particularly to the norms imposed by visual and

cultural vernaculars:

One of the things that struck us is how sensitive scalar questions are to different

constructions and layouts, ranging from polar vs. full labeled to the visual

(graphical) displays. Scalar questions tend to use vague quantifiers (somewhat, a

little, etc.) and answers aren’t “exact” like when someone asks, “How old are you?”

That gives a lot of room for visual languages to influence answers, in addition to

cultural effects across societies (personal e-mail correspondence, April 12, 2017).

Experimental studies of scale directionality contribute greatly to understanding better

how it may confound measurement. Yang et al. lists and describes potential confounds for

measurement events (2010, p. 216). They are condensed and summarized here:

a) Response scale design can have an effect when response styles differ between groups from

different cultural or linguistic contexts interacting with the survey interface. Additionally,

different designs for response scales can result in different responses within the same

population.

b) Response scale length can sometimes have an effect when presented to respondents from

different cultures. Longer response scales, odd and even numbers of categories, midpoint

or no midpoint have all been shown to have an effect on response in different cultural

and linguistic contexts.

c) Other features of response scales, such as directional orientation, valence, wording,

endpoint language can have an effect on response and may confound.

d) Variety in administration methods and modes often make the description of visual layout

for response scales difficult to ascertain.

e) Translation and language issues may confound in unexpected ways.
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Questionnaire responses are also known to be subject to left-side selection bias, an

ordering effect based on the expectation that the leftmost end of a scale is more salient (Chan,

1991; Friedman & Amoo, 1999; Maeda, 2015; Weng & Cheng, 2000; Yonnie Chyung et al.,

2018). Though, there is some debate as to whether or not the left-side selection bias is strong

enough to be measured in most circumstances (Lewis & Sauro, 2020; Sauro, 2010).

One approach to investigating left-side bias employed the concept of “pseudoneglect,”

which is defined as “an attentional bias in normal individuals that makes the left-sided

features of a stimulus more salient than those on the right” (Nicholls et al., 2006). The

concept was originally derived from experiments in which participants would bisect horizontal

lines visually. Their bisecting mark tended to fall to the left side of the horizontal line (Jewell

& McCourt, 2000; McCourt & Jewell, 1999).

investigated pseudoneglect as a spatial bias for 5-point Likert scales. Their experiment

administered a questionnaire with 22 Likert-type items to 362 undergraduate students, half

of whom received a survey instrument with “definitely agree” on the left and the other half

received an instrument with “definitely disagree” on the left. The design of the study was

very straightforward and the only independent variable other than the manipulation was

handedness, which was shown not to interact with survey direction. The experiment found

that there was an overall bias toward the “agree” categories for the descending scale. The

effects described in the study are familiar in character to those in many of the SAB discussed

above.

Conceptually, pseudoneglect is quite analogous to SAB (though oriented toward the left

only) and its application for investigating a spatial effect in a horizontal questionnaire scale

is compelling for the design of the present study. However, pseudoneglect and other concepts

of left-side bias ignore possible interference from the habituated visual scanning, ordering,

and motor behaviors that are theorized in SAB to be related to the direction of one’s L1 or

dominant language writing system. Concepts like pseudoneglect and left-side selection bias

assumes something innate or essential in human behavior or cognition that is attracted or
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oriented toward the left end of visual and motor tasks and linear objects, or representations

thereof.

Below I will discuss examples of how scales are visually represented in self-administered

survey instruments and how assumptions about their spatiality make it into design heuristics

employed in the practice of designing such interfaces.

2.4.2 Visual scale examples

Design heuristics help in guiding the spatial layout and visual styling of interfaces such

that they meet the interaction expectations of users. For instance, if we know that most users

expect a certain visual element it behooves us to include it in order to ease interactions and

decrease cognitive burden (Díaz et al., 2013). Design features can also be used to guide users

in understanding or interpreting content based on the context those features provide. In the

case of online survey instruments, aspects of visual design may serve as additional information

for respondents, whether intended on the part of the designer or not. For rating scales, the

visual placement, number, and orientation of response categories can have a measurable effect

on response, and lead to increased measurement and item non-response error (Christian et al.,

2009). Combined with other layout effects, visual design decisions can greatly increase bias

in estimates (Manfreda et al., 2002).

Common scale types are presented visually in self-administered instruments rather

than described verbally as in an interviewer-administered survey. Below is a discussion and

illustration of the visual properties of common scale types.

Rensis Likert (1932) pioneered the use of a scale to assess respondent agreement with

a statement to measure attitude. The technique presents an unambiguous statement and

expects an agree—disagree response (figure 2.2a, Likert, 1967). Dichotomous scales are rare

in practice, however, because they do not provide a great deal of granularity in analysis. A

more likely example would have endpoints with labels and numeric labels at each response

level (figure 2.2b). Scales might also be presented as a list with or without numbers, giving
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fully-labeled response categories, arranged either in a vertical list or a horizontal array (figures

2.2c and 2.2d).

Scales of this type are generally presented with the the positive verb (in the above case

“agree”) on the left and then proceed to the opposite verb on the right end of the scale, when

presented horizontally (Chan, 1991). Changing the order of labels and numerical values can

have an effect on response (Betts & Hartley, 2012). Dillman and Christian (2005) tested

three versions of a set of five-point satisfaction scale items: a) a horizontal linear scale, with

labels only on the polar points/end of scale line; b) a number box with no visual scale; and

c) a scale with full verbal labels on each response category. The study found that fully verbal

labels resulted in the least measurement error.

Figure 2.1: Semantic differential matrix

Semantic differential scales place two antonymic, or bipolar adjectives at the opposite

end of a scale to assess respondents’ attitudes related to a concept. The notion of a semantic

differential was originally used by Osgood (1964) in comparative cross-cultural research.

Semantic differential scales are typically presented as a set of scales that ask respondents

to rate a concept on multiple similar but different scales. The technique was designed and
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tested by Snider and Osgood (1969). For example, if the goal of using a semantic differential

is to evaluate something—perhaps whether media piracy is a desirable activity, respondents

might be presented with scales that anchor on word pairs like those shown in figure 2.1.

The directionality of semantic differential scales seems to be relatively consistent with

the examples presented above—positive on the left, negative on the right. In visual terms,

such scales are most often presented horizontally as a matrix, though can appear as well in

vertical lists (Numally, 1978, pp. 608–611).

Figure 2.2: Likert-type scales

(a) Dichotomous Likert-type scale (b) Likert-type scale with labeled endpoints

(c) Vertical fully-labeled Likert-type scale (d) Horizontal fully-labeled Likert-type scale
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2.4.3 A summary example of visual scale design considerations: visual pain
scales

I have included the following discussion of pain scales because it is a useful reference for

identifying some of the features of interest to the proposed study that might benefit from an

exaggerated visual and spatial interface. Pain scales are, however, hugely problematic on a

variety of fronts, which has made their use and research controversial (Chuang et al., 2014;

Garra et al., 2013; Oliveira et al., 2014). They were and are developed often without attention

to idiosyncratic cultural differences in facial expression and other non-verbal communication

modes (de C Williams et al., 2000; Myles et al., 1999). Pain scales are being used to refer to

an underlying phenomenon—amount of pain experienced—that is entirely subjective and

easily misinterpreted. Acknowledging that the pain scales are problematic, they remain a

very useful visuo-spatial reference tool for this exercise and contain good exemplars of some

of the features of interest to the present study.

The scales used by health care practitioners to elicit and assess self-report of patient

pain loads provide good examples of the variety of issues in translating conceptual scales

into visual scales for eliciting response. These scales seem simple on the surface, but the

underlying cognitive processes involved in relating something as subjective as pain are

complex. Unlike many other quantifiable phenomena, pain has no objective scientific measure,

though there have been repeated efforts at developing such measures through observation

and self-reporting (Adair et al., 1968). More successful are the subjective or intersubjective

comparative measures, such as those developed for understanding and ranking the level of

pain experienced during insect bites (Schmidt, 2016; Starr, 1985). These do not rely on some

objective notion of level of pain, but rather allow for subjective variance between individuals.

The issues and problems involved in ranking and relating levels of pain are numerous, though

there are several that are particularly relevant to this discussion:

a) The intensity of the experience of pain does not appear to be linear as it increases (Adair

et al., 1968; Myles et al., 1999).
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b) Pain increases on a continuous scale, but most response scales use intervals which may

be misleading to patients (Joyce et al., 1975; Pincus et al., 2008).

c) Patients often underestimate pain when presented with a scale, because they lack a

baseline for comparison (de C Williams et al., 2000; Machata et al., 2009).

d) Patients are most likely either in pain when being asked to relate their pain, which has

obvious implications or they are being asked to recall and relate past experiences of pain,

which has all the attendant problems of any standard recall task (Jensen et al., 2008).

In this list of problems there are two main dimensions: a) scales are misunderstood or do

not map to experience (de C Williams et al., 2000); and b) existing, valid, and reliable

numerical rating scales (NRS) may not translate well to visual analog scales (VAS) which

must be validated independently (Wong & Baker, 1988) Hawker et al. (2011) compares five

different pain scales, including the VAS, NRS, and several others.

Figure 2.3: Example of a FACES pain scale (Wong & Baker, 1988)

The visual analog scale can be presented in a variety of different ways (Heft & Parker,

1984; Langley & Sheppeard, 1985; J. Scott & Huskisson, 1976). Usually it is a 10-centimeter-

long line with numbers and patients are asked to describe their pain on a continuum based

on some comparative examples either read or given aloud by a healthcare practitioner

(see examples in figures 2.4 and 2.5 Pincus et al., 2008). Perhaps the most common and

recognizable pain scale used today is the Wong-Baker pain FACES scale, originally developed

to help children more easily express their pain to doctors and nurses (Wong & Baker, 1988).
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The scale consists of a row of smiley faces with varying levels of smile to frown, as in figure

2.3.

This mechanism is supposed to allow patients to more easily and intuitively express the

level of pain they are suffering without having objective endpoints or intervals for levels of

pain (Wong & Baker, 2001). These scales are good examples of visual design applied to scale

construction. Visual design beyond a simple line with numbers or response category labels is

not always possible or desirable, but in the case of the pain scale it has achieved wide success

and adoption (Garra et al., 2013)

Figure 2.4: Example of a standard visual pain scale and FACES scale in English

All psychometric scales, however, if represented in a self-administered instrument, are

subject to similar visuo-spatial considerations as more elaborate graphic scales, such as the

FACES scale (Alhalal & Jackson, 2021; Huijer et al., 2017). For example, what might happen

if the scales in figure 2.4 were to be translated into Arabic without any consideration for the
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language’s intrinsic directional orientation? Figure 2.5 is a pair of pain scales translated into

Arabic, adapted from an scales used in clinical practice.

Figure 2.5: Example of a standard visual pain scale and FACES scale translated into Arabic

As shown, the text surrounding the scale in figure 2.5 is translated, but the direction of

the scale itself is now incongruous, remaining the same as in the English-language scale in

figure 2.4.

2.4.4 User experience and technical design for questionnaire studies

Usability testing and the inclusion of user experience design into the design workflow for

questionnaire studies developed along with the Internet. As researchers became interested in

placing questionnaire instruments on computers and online, the need for user experience design

in this area grew. This is an increasing area of interest and focus as survey methodology

becomes more and better informed by theory and methods from user-experience design
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(Dillman, 2017). One major concern for user experience design in the context of self-report

questionnaires is the recognition that the respondent need not be shown all of the information

that might be included for an interviewer or researcher. Interfaces had to be simplified so as

not to overwhelm, confuse, or mislead respondents (Hansen & Couper, 2004). In addition,

questionnaire interfaces that involve a great deal of branching and skip logic require testing

to avoid errors that may cause data to become unusable. This is true for both interfaces

presented directly to respondents in self-interviews and those used by phone or in-person

interviewers (Hansen & Couper, 2004).

2.4.5 Visuo-spatial interactions and data collection interfaces

Survey interfaces represent a special form of user interaction, the focus of which is

to elicit personal information, often sensitive or otherwise private (Joinson et al., 2008).

Most interfaces to platforms from search to social media now are gathering a great deal

of information from users, but survey questionnaires are unique in the explicit manner of

their collection (Malik et al., 2016; Min & Kim, 2015; Stutzman et al., 2011). Ease of use,

aesthetic features, and credibility are all important aspects of design for interfaces attempting

to convince a user to give up information. One of the most important cues that designers

have for signaling the trustworthiness of an interface is consistent and aesthetically pleasing

visual styles. Consistent and predictable interactions are another (Cassell & Bickmore, 2000;

Roy et al., 2001; Wang & Emurian, 2005). Graphic and symbolic language can either help or

interfere with respondent interactions with questionnaire interfaces (Fang et al., 2009).

Self-administered, online questionnaire instruments are widely used in academic research,

public opinion polling, and market research. They rely heavily on visual and spatial elements

in response items and as cues to participants (Joinson & Paine, 2007; Joinson et al., 2007,

2010).

Christian and Dillman (2004) tested 14 different question layouts that varied response

type—closed and open ended—as well as response category spacing, arrangement, box size and

shape for open-ended items, etc. The study also tested symbolic interactions, including arrows
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and other symbols to guide respondents in a number of places throughout an instrument.

The study found that manipulations of visual languages in a questionnaire instrument can

have as great an effect on response as can question wording, which tends to be the focus of

pretesting and evaluation studies. Symbolic and graphical cues can also act as a parallel

method for communicating instructions to the respondent, particularly when skip logic is not

automated—as in a paper questionnaire (Christian et al., 2008).

2.4.6 Visual scale heuristics for web-based questionnaire instruments

Visual design dominates the human-facing aspects of interfaces for interactive information

environments. Interfaces, from analog to digital, incorporate elements of visual design not only

as surface properties, but also as aspects of their structural makeup. Books are designed to

have attractive covers, fine paper surfaces, fonts that are either visually-pleasing or optimized

for readability. Screen interfaces are designed to be both beautiful and functional, to afford

users the ability to interact with the underlying information in meaningful and usable ways

(Oh et al., 2018). Human beings, barring a visual disability, experience the world in terms

of visual cues, features, and constraints. We expect to see certain things in certain places.

If they are not there, then we either go looking for them or assume that they are missing.

Visual design also extends beyond the information surface into the surrounding objects, their

arrangements and orientations that couch information in a spatial context.

From the perspective of the researcher, the scale that respondents see on screen is a

concrete representation of an abstract concept (Taherdoost, 2019). There is no way for

it to completely accurately represent, in visual form, the idea that underlies it. However,

the visual representation is ideally the best possible visual approximation of that abstract

conceptual scale. The visual representation of the response scale should ideally correspond to

the underlying cognitive representation used in formulating a response (Ostrom et al., 1992).

Tourangeau, Conrad, and Couper (2013) refer to such expectations related to response

scales as presumptions. Unless explicitly told otherwise, respondents expect certain things to

be true about the scales as represented in the interface. Tourangeau, Conrad, and Couper
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enumerate two in particular: a) presumption of equal spacing, and b) presumption of

symmetry (2013, p. 78). In the former, the conceptual distance between response options is

presumed by the respondent to be equally as far apart as they are visually. In the latter,

for bi-polar scales, the visual midpoint is presumed by the respondent to be the conceptual

midpoint as well. These expectations create in the mind of the respondent a necessary linkage

between the visual and conceptual arrangement of the scale in question.

Tourangeau et al. (2004, 2007) posited and tested a set of 5 interpretive heuristics for

response scales in surveys that use a screen-based user-interface for collecting data. These

heuristics are intended to afford respondents cues for understanding and correctly interpreting

what is being asked in a scale item.

Tourangeau et al. (2004) investigated visual features related to spacing, position, and

ordering through six experiments embedded in two surveys. The first two experiments

manipulated the placement of “no answer’ ’-type response options, finding that if these

non-substantive options are not visually separated from the rest of the scale options, re-

spondents may become confused about the actual midpoint of the scale. In other words, if

undifferentiated, the scale will look like it has more options than it actually has, which may

lead the respondent to interpret the scale as having an absolute conceptual midpoint—or

not, depending of whether there are an even or odd number of options.

In the third experiment, Tourangeau et al. (2004) manipulated the visual distance

between the scale response options toward the visual midpoint when it was not in the

conceptual middle, making the spacing uneven. For instance, if there was a non-substantive

response item in addition to six response items in the scale, they would be arrayed such

that the fourth response option looks as if it is attracting the options on either side of it.

Respondents who received the the scale with uneven spacing were more likely to select items

from the far right side of the scale. This can be interpreted as a bias in the understanding

of the conceptual scale as a result of the spacing manipulation. The mismatch between the
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visual midpoint and the conceptual midpoint creates confusion for the respondent, pushing

their responses away from the conceptual midpoint.

The fourth experiment in the study focused on the order of the response categories in the

scale item. The experiment varied the order of response categories on a 5-point Likert-type

scale (agree-disagree). The scale ran from top to bottom and had items in the following

order:

a) “never” to “every day,”

b) “never,” “every day” followed by “strongly agree,” “agree,” “disagree,” and “strongly

disagree”

(Tourangeau et al., 2004). This experiment found that response time increased when an item

had response categories in an order that made little logical sense.

The fifth experiment in Tourangeau et al. (2004) considered the effect of introducing

an incongruous item into a series. These experiments focused on the possibility of a context

effect resulting from the presence of the incongruous item.

The sixth experiment tested the intercorrelation of items split across multiple screens

(paged presentation) or included on the same screen (scrolling presentation).

Tourangeau et al. (2007) considered the effects of color and labels in response scales

through two experiments embedded in two surveys involving, respectively, the use of shading

through a response scale and variations in the numerical labels used for scale points/divisions.

The experiments included tests of both uni- (frequency questions) and bi-polar (valenced

favorability questions) response scales. The study hypothesized that respondents assign

certain meaning to visual features: e.g., if features are made to be more visual similar or

different, respondents will interpret them as conceptually more similar or different, respectively,

as well. The results of the study were consistent with the prediction, which means that there

is potential for introducing bias through the manipulating these visual features. Conversely,

this means that the same visual elements may potentially be used to manipulate the answers

of respondents for a desired outcome, a particularly insidious form of bias.

38



The result of this set of studies is the set of heuristics mentioned in the introduction:

a) Middle means typical or central; b) Left and top mean first; c) Near means related;

d) Like (in appearance) means close (in meaning); e) Up means good.

Toepoel and Dillman (2011) tested two of the heuristics by recreating and extending the

experiments of Tourangeau et al. (2004, 2007) and investigating whether the effects could

be diminished through the use of text—a return to questionnaire design focused on verbal

rather than visual language. The study used a trained survey panel and a representative

sample from a different culture than those of Tourangeau et al. (2004, 2007). They study

found evidence in support of “middle means typical” and “like means close.” Other heuristics

were not tested in this study. In a note, Toepoel and Dillman (2011) mention that the “top

and left means first” heuristic is cultural and linguistically problematic:

Cultural differences may be related to the subject under study. Left and top

means first appears to prevail in the West but that may not be the case in other

cultures where writing goes from right to left, for example, Chinese or Arabic

(2011, 206, note 1).

2.5 Summary

In this chapter, I reviewed literature on the general context of survey research and its

history, sources of bias in survey research, visual design for survey instruments and scale

items, and spatial biases related to language. The above literature informed the design of

this study and will provide context for the findings.

In the next chapter, I will outline the design of this study, data collection, the logic of

the analysis employed, and the limitations of the study design and execution as it occurred.
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CHAPTER 3: METHODS

Survey experiments, typically embedded in a large-scale questionnaire, are slow-moving

and expensive, given their scale. Because of this, iteration of experimentation takes a very

long time to do properly. Survey and questionnaire design experiments deal with aspects

of instruments and items that are not typically noticed by participants at the conscious

level. Manipulations are made on elements that participants would not even be aware of

unless specifically pointed out. Manipulations may include different ways of wording the

same question, number of response categories offered, order of response categories, and a

variety of other design considerations (Hippler et al., 2012; Sauermann & Roach, 2013).

While focused broadly on survey research methods, this study takes a user experience

(UX)/interaction design approach to operationalizing variables, data collection, and analysis

in the context of questionnaires as a user experience. All survey studies require some

kind of interface, whether it be an interviewer asking questions aloud and respondents

replying verbally, or scrolling through questions on a smartphone. A pencil-and-paper

survey questionnaire is an interface. Most interface development involves some sort of

experimentation for testing the UX and interaction design and efficacy of various interface

features and web survey interfaces are no different. What might have been done in a lab

otherwise was instead done entirely online (Joinson et al., 2008; Lind et al., 2013).

The phenomenon of interest for this study operates at a level that is almost completely

unconscious for both designers and participants. Spatial bias resembles the kinds of phenomena

that are usually the target of “problem discovery” studies in UX and interaction design

testing (Macefield, 2009). Given the visual nature of web interfaces for data collection, and

the spatial nature of their prescribed interactions, it is reasonable to suppose that they might

be subject to the same or similar biases as other visuo-spatial tasks (Mahon-Haft & Dillman,
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2010). These questions have potential implications for survey/questionnaire interface design

and error measurement for data collected from multi-lingual samples.

Cognitive interviewing, as an alternative to experimentation, is unlikely to result in a

meaningful evaluation of spatial agency bias (SAB) potential in survey items, as it requires

participants to be able to articulate awareness of something that is almost entirely unconscious.

People are not typically aware of SAB unless they know how to identify it and are specifically

looking for behavioral cues about it. From the participant’s perspective in a survey interface,

incongruity might make them feel that there is something strange, but it is unlikely that they

would be able to articulate what it is, exactly. From the designer’s perspective, convention,

practice, and expediency outweigh a lot of other priorities. Thus first language (L1) English-

speaking/reading designer with little or no second language (L2) or right-to-left (RTL)

experience is not likely to even consider the existence of such an effect, let alone attempt to

control for it or seek it out when evaluating item design using cognitive interview techniques

(Park et al., 2014; G. B. Willis, 2004a, 2004b).

3.1 Design

This study comprised a series of 2 × 2 experimental comparisons to determine if several

factors have an effect on 3 dependent variables. All data was be collected using a Qualtrics

survey instrument and analyzed and modeled using custom scripts in R. The variables of

interest are operationalized based on variables discussed in the relevant literature outlined

above. They are described below in tables 3.1 and 3.2. Recruitment and study procedure are

also described below.

3.2 Dependent variables

3.2.1 Score on scale items

The dependent variable for the first experimental comparison is mean standardized score

across an experimental block of 41 positive-anchored horizontal scale items (see appendix B).
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Table 3.1: Dependent variables

Variable Name Description Levels
Score on scale items The mean standardized score from an 41

positive-anchored scale items in the exper-
imental block of the instrument

Numeric

Time spent instru-
ment

The amount of a respondent spends in the
instrument (measured by Qualtrics)

Number of seconds

Trust Level of trust in the disclosive interface from
4-item trust index (pre- and post-test)

Numeric

These items are drawn from the most recently-published World Values Survey (WVS)

questionnaire and have been adapted to be presented visually as both uni- and bipolar

horizontal scales. The instrument includes questions from the “Social values, attitudes, and

stereotypes” and “Happiness and well-being” sections of the WVS instrument (Haerpfer et al.,

2020). I chose WVS as a source for items because the survey has been deployed in seven

waves over the last four decades, meaning that items have been previously validated and

there is a great deal of data to use to compare with results from the proposed study. The

survey, including English and other languages, has been fielded in seven waves since 1981.

Arabic language instruments were first introduced in wave four, which ran from 1999-2004.

There are problematic aspects to the nature of some of the items in the WVS both from

a theoretical and practical perspective (Alemán & Woods, 2016; N. D. Johnson & Mislin,

2012). However, WVS items are a good choice for a study such as this one, as been conducted

in most Arabic-speaking countries at some point since 2003, and the questions have been

well-established and validated over the intervening 30 years. All of the data, questionnaire,

and administration documentation is available online at the project’s well-maintained website

(https://www.worldvaluessurvey.org/).

The number of response categories for the scales selected from World Values Survey

(WVS) ranged from three to ten as they appeared in the original WVS instruments. Scores

from these items are recoded by the Qualtrics instrument to have 0 as either the negative

endpoint for unipolar scales or the midpoint for bi-polar scales. The scores were standardized
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and rescaled for comparison across all items. Scale direction remained consistent throughout

the experimental block within the instrument when participants were randomly assigned to

either condition (original or reversed).

Since a scale item presented in an online instrument is visual, participant scoring is

theorized to be subject to unconscious interference from visuo-spatial incongruity in some way

(Bettinsoli et al., 2019). There is no expectation as to the direction of scale response categories

related to any potential interference, though, we can presume that positive anchoring bias

would have an effect here (i.e. respondents tend to response more strongly to the positive ends

of a scale, such as “agree” Schwarz & Strack, 1991). Though, this bias has not been enough

to completely confound the left-side selection bias in previous studies in which English-only

scales were reverse from the expected “agree” to “disagree” response category ordering (Lewis

& Sauro, 2020; Nicholls et al., 2006; Yonnie Chyung et al., 2018). Figure 3.1 show examples

of congruous and incongruous horizontal scale items in both English and Arabic.

Figure 3.1: Congruity and incongruity between scale response order and language in English
and Arabic
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3.2.2 Time spent on instrument

The dependent variable for the second experimental comparison was time spent on

the entire online instrument, which was recorded by the Qualtrics instrument without any

interaction from participants. Visuo-spatial incongruity is theorized to increase overall

cognitive load for participants and, by proxy, have an effect on the amount of time spent on

an item. Increased cognitive load is expected to increase time on an item (Dodds et al., 2008;

Lenzner et al., 2010). Questionnaire items were presented on the page/screen one at a time

or by blocks so as to allow the instrument to record the time spent by participants on each

item individually as well as the time recorded for the entire questionnaire.

3.2.3 Trust

The third experimental comparison considers trust in the context of disclosure of personal,

private, or sensitive information. Visuo-spatial incongruity is theorized to have have an effect

on the level of trust reported by participants in an instrument designed to collect potentially

sensitive information. If something in the interface looks or feels strange, it is presumed that

a respondent will have a lower level of trust in the interface. Trust was measured using a

4-item summated rating scale adapted from several previously-published rating scales used to

measure trust (Joinson et al., 2008, 2010; Lu et al., 2018). There were two positively-framed

questions and two-negatively-framed questions presented to respondents. This scale focuses

specifically on survey instruments and disclosure.

This block of items was given at the beginning of the questionnaire immediately before

the experimental block and then presented again after the end of the experimental block.

Results from the pre- and post-test trust block will included as a within-subjects variable.

The expectation for this experimental comparison is that if incongruity from reversed scales is

introduced, it may make participants feel that there is something amiss with the instrument

and thereby reduce their level of trust toward having disclosed information in the questionnaire.
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Table 3.2: Independent variables

Variable Name Description Levels

Between subjects comparison

Language Response language of participant Arabic or English
Scale direction The ordering of response categories attached to scale

items (e.g. agree—disagree): held constant through
the entire instrument given to an individual partici-
pant

original WVS order
and reversed

Within subjects comparison

Pre- and post-test trust Comparison between pre- and post-test blocks mea-
suring trust

Numeric

3.3 Independent variables

Language

Ideally roughly half of the participants for this study would be Arabic speakers and the

other half English speakers. Actual proportions are reported in the chapter 4. Language is

assumed based on the language that a participant chose to respond in: i.e., if a participant

chose to respond in Arabic, then it can be assumed that they are an Arabic speaker/reader.

See the descriptive tables in the results chapter below for participant-reported language.

Scale direction

Placement of response category in a top or left position is asserted to be interpreted

heuristically as being first or most important (Toepoel & Dillman, 2011; Tourangeau, Couper,

& Conrad, 2013; Tourangeau et al., 2004, 2007). This variable was manipulated by presenting

participants with a survey containing items with response category order from low-to-high

or high-to-low (e.g., “disagree” to “agree” or “sad” to “happy”). The baseline ordering is

taken from the WVS. Participants were randomly assigned to either the original ordering

or a reversed ordering randomly by Qualtrics. The procedure is described below. Examples

of all scales and their orientations are available in the appendices. All scales was consistent

across the entire instrument presented to a given participant once assigned.
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3.4 Null Hypotheses

3.4.1 Null Hypothesis 1

There is no detectable change in mean score on horizontal scale items in an online

questionnaire instrument when scale direction (response category order) is manipulated

relative to the direction of the writing system associated with the response language.

3.4.2 Null Hypothesis 2

There is no detectable change in time spent responding to an online questionnaire

instruments when scale direction (response category order) is manipulated relative to the

direction of the writing system associated with the response language.

3.4.3 Null Hypothesis 3

There is no detectable change in trust in an online questionnaire instrument when scale

direction (response category order) is manipulated relative to the direction of the writing

system associated with the response language.

3.5 Procedure

Data for this study was collected using an online Qualtrics instrument presented in

either English or Arabic (see appendices C and D for full survey instruments).

Recruitment for the survey was conducted via open links circulated in two waves in

late May/early June 2022 and again in August on Twitter, Reddit, UNC’s Research for Me

platform, and various email listservs. Once the links were in the wild, they also made it to

Facebook and other sites by being shared independent of the initial recruitment messages.

In order to collected a larger sample of Arabic-speaking participants than were responsive

through the means listed above, a targeted sample of participants were recruited through

Amazon Mechanical Turk (MTurk). A total of 100 Human Intelligence Task (HIT)s were

posted including 20 for English speakers and 80 for Arabic speakers. Each was paid $7.50 for

the 15–20 minute survey. All recruitment messages are available in appendix B.
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Once a participant clicked through to the Qualtrics instrument, they were presented with

an informed consent statement and acknowledged consent by clicking “next” to proceed with

the questionnaire. Participants were asked a series of questions about language familiarity,

handedness, and other questions related to questions out of scope for this study. No identifying

information or even standard demographic information was collected in the instrument as it

was deemed irrelevant based on the results of previous studies of SAB.

Immediately prior to the experimental block in the questionnaire, participants were

presented with six questions about trust in the study and interface, four of which were

used to index a measure for trust. Participants were then all presented randomly with one

question (Q42 in appendices C and D) with response categories in either the same direction

as originally presented in the WVS or in a reversed condition. This question was used to

assign participants to one condition or the other and then the following three blocks of WVS

items were all presented using the same direction for response category order.

After the experimental block was completed, the same set of 6 trust questions was

presented again. Order of the items in this section was randomized. Once completed, the

participants were presented with a thank you message and a link to more information about

the study if they wished to view it.

Participants recruited through MTurk clicked an advertised listing and then had to accept

the job before proceeding to the link provided. At the end of the questionnaire, they were

presented with a unique response code which they submitted through the MTurk interface to

indicate completion. MTurk responses were reviewed before accepting and removed from the

data if the HIT was rejected.

Reasons for rejection included too little time spent on the questionnaire (5 minutes or

less), link hacking to switch from the Arabic interface into English, and fake response codes.

There were 9 total jobs rejected and re-posted.

Resulting data were extracted directly from Qualtrics using the application programming

interface (API) rather than through the web-based user interface and imported directly into
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R for analysis. This technique allowed for on-the-fly analysis as the instrument was being

fielded to check for data quality and make sure that responses were coming in without having

to have an extra step of exporting and importing.

3.6 Analysis

A two-way analysis of variance (ANOVA) was used to test hypothesis 1 by analyzing

change in mean standardized score across 41 items.

A Wilcoxon rank sum test was used to test hypothesis 2 by checking for significance

in differences between the group means for time in each pair of comparison groups on the

response language and scale direction variables. The collected data did not lend themselves

to analysis of variance due to extreme outliers in the data from participants leaving the

instrument open for extended periods of time.

A three-way mixed (between-between-within) ANOVA was used to test hypothesis 3 by

analyzing change in trust measured before and after the presentation of the experimental

block of items in the questionnaire.

Rejecting hypothesis 1 would mean that scale item score may be sensitive to manipulation

of the direction of response scale category ordering relative to response language writing

system. This result would be consistent with previous studies on SAB and help to confirm

that the theory applies to this visuo-spatial context.

Rejecting hypothesis 2 would demonstrate that manipulating the direction of response

scale category order relative to language could have an effect on the amount of time spent on

horizontal scale items, associated with cognitive load. This may indicate that interference

from visuo-spatial incongruity could increase cognitive load on participants. This result would

be consistent with previous studies on SAB in which reading, writing, and other tasks that

demanded engagement with something incongruous to L1 writing system took longer and

were perceived as being more difficult.

Rejecting hypothesis 3 would mean manipulating the direction of response scale category

order relative to response language writing system direction could have an effect on participant
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trust in the instrument. This may indicate that visuo-spatial incongruity in a disclosive

interface may answer sensitive items differently than if there were no incongruity or might

choose to not respond to the questionnaire at all.

3.7 Summary

In this chapter, I have outlined the data collection and analysis methods for this study

and described the variables of interest. I have also operationalized the research questions

motivating this study as hypotheses to be tested.

In the next chapter, I will present the results of study described in this chapter.

49



CHAPTER 4: RESULTS

The purpose of this study is to investigate how spatial agency bias (SAB) may affect

questionnaire response when visuo-spatial incongruities are present in the instrument. More

specifically, this study focused on trying to identify an effect on three dependent variables:

a) mean standardized score for an experimental block of horizontal scale items,

b) time spent on the questionnaire instrument, and

c) trust related to disclosing personal information to the questionnaire interface.

For data collection, I employed a Qualtrics survey instrument containing an block of

questions drawn from the World Values Survey (WVS) and set 41 positive-anchored scale-

based items along a horizontal axis. The entire block of questions was designed to be reversed

at random for a given participant. Each time the Qualtrics instrument was loaded by a new

participant, they were be presented with response categories in either the original WVS order

or in a reversed orientation, i.e., if the scale in the original order proceeded from “Agree” in

the starting position to “Disagree” at the ending position, then those respondents randomly

placed into the experimental group would receive items that ran from “Disagree” at the start

to “Agree” at the end. I recruited both Arabic and English speakers were through a variety

of online platforms via open links to the Qualtrics instrument.

This chapter presents a summary of the sample data, some descriptive information about

the language-usage of the participants, and findings associated with the three main research

questions and hypotheses enumerated in the previous chapter, summarized below:

RQ1) Is incongruity between a respondent’s writing system direction and the direction of

scale items on a questionnaire instrument associated with a shift in the score of their

responses?
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RQ2) Is incongruity between a respondent’s writing system direction and the direction of

scale items on a questionnaire instrument associated with increased time spent on

questionnaire items?

RQ3) Is incongruity between a respondent’s writing system direction and the direction of

scale items on a questionnaire instrument associated with a decrease in feelings of

trust in the research they are participating in?

4.1 Sample and data summary

I recruited participants for this study via open links posted to Twitter, Reddit, UNC’s

ResearchMe platform, and various email listservs. Those receiving the recruitment messages

were encouraged to share the links. Recruitment of Arabic-speakers via open link for this

study proved difficult. I recruited additional participants via Amazon Mechanical Turk

(MTurk) platform during a second data collection event to provide a more balanced sample

across the language comparison groups.

The the resulting sample for this study consisted of 362 participants responding to an

online questionnaire presented in Qualtrics. The questionnaire was opened a total of 636

times over two two-week periods in May/June 2022 and another followup period in August to

supplement the initial data collection. A majority of the 362 participants (68.51%) responded

to the questionnaire in English (n = 248) with a minority (31.49%) responding in Arabic

(n = 114). Table 4.1 describes the comparison group samples from all collected responses.

Table 4.1: Full sample comparison groups

Direction
Original Reversed Sum

Language
Arabic 58 56 114
English 147 101 248

Sum 205 157 362
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Of those respondents, 195 used a desktop computer or a device with a screen in landscape

orientation, which presented the survey interface to the respondent in a manner consistent

with the intended visual design of the study. Participants using a mobile device viewport

(portrait) would have seen an entirely different interface because of the way that Qualtrics

orients questionnaires for mobile devices. Figure 4.1 shows the differences in the interface

presented to desktop (landscape) and mobile (portrait) viewports. Qualtrics collects viewport

dimensions as part of the metadata it collects from respondents’ web browsers.

Figure 4.1: Qualtrics interface comparison: landscape (desktop) vs. portrait (mobile)

Given that this study is specifically interested only in changes and incongruities in

horizontal elements presented on screen, the analysis presented below only includes data

from the 195 respondents who used a desktop or wide-screen viewport to complete the

questionnaire. 50.3% of this subset of participants responded in English (n = 98) and 49.7%

responded in Arabic (n = 97). Participants recruited via MTurk were asked to complete the

questionnaire using a desktop system. Table 4.2 describes the sample comparison groups

after the data was subset to exclude all portrait-mode/mobile device users.
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Table 4.2: Experimental sample

Direction
Original Reversed Sum

Language
Arabic 54 43 97
English 65 33 98

Sum 119 76 195

4.1.1 Participant language use and preference

This section describes the scope of Arabic and English language usage reported by

participants. All items are self-report. There were no tests of comprehension or acuity

included as a pre-screen measure for taking the survey instrument. All counts reported in the

tables and figures below are from the analyzed sample (i.e. desktop users only, as discussed

above) rather than the entire collected sample including mobile device respondents.

Table 4.3: Participant language summary table (self-report)

Arabic Both English
Language spoken where you live 36 66 93
Language(s) you use 36 45 114

Table 4.3 shows which languages that participants reported being spoken where they

currently live that which they use on a regular basis. Self-reported English-language users

were the majority, but just less than a quarter of the participants indicated that they are

bilingual with both Arabic and English. According to self-reported language usage, the sample

comprises 58.5% (n = 114) monolingual English speakers (or, at least, English speakers who

do not speak Arabic as a second language) and 41.5% (n = 81) Arabic speakers, 0.0055556%

(n = 45) of whom are bilingual in English. The number of self-reported Arabic or bilingual

speakers (n = 81) was lower than the number of Arabic survey instruments submitted in the

desktop sample (n = 97). Upon scrutiny, this appears to have been an omission on the part of

those 16 participants, as all of them indicate some level of Arabic usage in the longer battery

53



of questions about language usage. Another possibility is that there were 16 participants

who simply clicked through the Arabic instrument at random and, in the process, identified

themselves as English speakers in one place and Arabic speakers in another.

Figure 4.2: Self-reported participant language preference by device type
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Participants were asked which language they primarily use on a smartphone and on a

computer. They could respond either English or Arabic, but not both. Figure 4.2 shows the

distribution of responses for those two items. The majority of participants reported using

English primarily on both smartphone (n = 153) and computers (n = 146). Primary Arabic

usage for both smartphone (n = 42) and computers (n = 49) was solidly in the minority.

Participants were asked to identify which language they both read and write with greater

proficiency. Figure 4.3 shows the results from those two items. The majority of participants

reported that they both read (n = 214) or write (n = 125) English with greater proficiency.

A minority of participants reported that they read (n = 34) or write (n = 34) Arabic with

54



Figure 4.3: Self-reported participant language proficiency for reading and writing
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greater proficiency. A similar proportion reported reading (n = 38) and writing (n = 36) in

both languages with equal proficiency.

The next section lays out the findings from first experiment to examine if there is

an interaction between response language and the manipulation of the direction of the

presentation of horizontal scale items in the instrument.

4.2 Score on scale items

This section presents results from experiment 1 related to the following research question:

Is incongruity between a respondent’s writing system direction and the direction

of scale items on a questionnaire instrument associated with a shift in the score

of their responses?

I analyzed the mean scores from 41 WVS items with positive anchor in the first position

in a horizontally-presented response scale using a 2 × 2 type III analysis of variance (ANOVA).

The independent variables that formed the comparison groups were questionnaire response

language (Arabic or English) and direction of scale presentation in the instrument (original

or reversed). I have also included t-tests below comparing each level of the independent

variables below as well as grouped comparisons to identify any differences between both the

grouped and ungrouped variable levels.

For the dependent variable, I rescaled and standardized scores from each of the 41

items on a common numeric range by subtracting the mean and dividing by the standard

deviation to produce a mean standardized score for each response. This is the default rescaling

procedure for the base R scale() function (R Core Team, 2022). The original scales had

already been recoded by the Qualtrics instrument such that 0 was always the midpoint of

bipolar scales or an endpoint for unipolar scales. For example a 5-point “disagree” to “agree”

Likert scale would have a range from -2 to 2, respectively. A scale with response categories

reading “never,” “sometimes,” “often,” and “always,” would have a range from 0 to 3. If

scale direction were reversed, the recoded values would remain aligned with the response

categories accordingly.
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Rescaling and standardizing the recoded values using the technique listed above allowed

for the values to be compared regardless of the original scale. Table 4.4 contains descriptive

summary statistics of the mean standardized scores for each combination of factor levels used

as comparison groups.

Table 4.4: Descriptive summary of comparison groups for mean standardized score

Language Direction Variable n Mean SD Min Max
Arabic Original Score 54 0.021 0.584 -1.248 1.255
Arabic Reversed Score 43 0.353 0.481 -0.736 1.657
English Original Score 65 -0.020 0.488 -0.886 1.460
English Reversed Score 33 0.002 0.505 -0.604 1.256

4.2.1 Model assumptions

Two-way ANOVA assumes normal distribution of error, normal distribution of dependent

variable values in each experimental cell, and homogeneity of variance. I have included tests

of model assumptions below.

Normality

A Shapiro-Wilk test of normality indicates a skew in the distribution of residuals

(W = 0.958, p = 0.00002). The quantile-quantile plot in figure 4.4 shows a positive (right-

hand) skew in the distribution of residuals.

Shapiro-Wilk tests of normality for each experimental cell (table 4.5) identify normality

violations in both of the in the distribution of mean standardized score in the English

questionnaire group for both scale direction conditions. The quantile-quantile plot in figure

4.5 indicates that there is a positive (right-hand) skew in the distribution for these two

comparison groups.

Homogeneity of Variance

Levene’s test result was not significant, F (3, 191) = 1.36, p = 0.256 which indicates that

homogeneity of variance in the sample can be assumed.
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Figure 4.4: Quantile-quantile plot of ANOVA model residuals for standardized score

−1

0

1

−3 −2 −1 0 1 2 3
Theoretical

S
am

pl
e

58



Figure 4.5: Quantile-quantile plots of distributed mean standardized scores for comparison
groups
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Table 4.5: Shapiro-Wilk test for normality in standardized score distribution for all groups

Language Direction Variable $W$ $p$-value
Arabic Original Score 0.985 0.711 ns
Arabic Reversed Score 0.982 0.743 ns
English Original Score 0.861 0.000 ****
English Reversed Score 0.863 0.001 ***
∗∗∗∗

p < 0.0001.
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.

Systematic investigations of the robustness of the F -test to violations of normality has

previously indicated that even in cases when real-world data are not normally distributed,

the test remains robust to type-II error (Blanca et al., 2017; Glass et al., 1972; Harwell et al.,

1992; Lix et al., 1996). Given that the assumption of homogeneity of variance is satisfied,

two-way type III ANOVA is appropriate to investigate possible interactions between the

factors identified above.

4.2.2 Results of ANOVA for standardized scale score means

Table 4.6 shows the results of a two-way type III ANOVA to evaluate if there is an

interaction between questionnaire language and scale direction in explaining the differences

in mean standardized scores across each combination of factor levels.

Table 4.6: Two-way ANOVA summary for mean standardized score on horizontal scale
items

Sum Sq df F-statistic Adj. p-value
Language 0.049 1 0.184 0.669
Direction 2.643 1 9.860 0.002 **
Language:Direction 1.099 1 4.101 0.044 *
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.

The two-way type III ANOVA found a statistically significant interaction between scale

direction and questionnaire language (F (1, 191) = 4.101, p = 0.044).

Given that there was an interaction identified, I analyzed simple main effects for language

with Bonferroni adjustments on p-values. There was a statistically significant difference in
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mean standardized score for Arabic questionnaire language (F (1, 191) = 9.86, p = 0.004) but

not for English (F (1, 191) = 0.04, p = 1).

Figure 4.6: Interaction plot of questionnaire language and scale direction condition for
mean standardized score
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Figure 4.6 visualizes a this interaction as language having a moderating effect on the

effect from the experimental manipulation of the scale direction.

Table 4.7: Summary of t-test comparing mean standardized score for each scale direction
condition, grouped by language

Language Direction 1 Direction 2 n1 n2 t-statistic df Adj. p-value
Arabic Original Reversed 54 43 -3.072 94.873 0.006 **
English Original Reversed 65 33 -0.208 62.566 1.000 ns
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.
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4.2.3 Post hoc comparison of group means

An unpaired t-test with Bonferroni adjusted p-values indicates that mean standardized

score was significantly different between the reversed and original direction condition for Arabic

responses, t(94.9) = −3.072, p = 0.006, but not for English responses, t(62.6) = −0.208, p = 1.

See summary table 4.7.

Figure 4.7: Box plot of distributed mean standardized comparing questionnaire language
faceted by scale direction condition
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The mean standardized score for Arabic questionnaire language (M = 0.353, SD = 0.481)

was greater than English (M = 0.002, SD = 0.505) in the reversed scale direction condition

by 0.351. Figure 4.7 visualizes the distribution of standardized scores for each language

faceted by scale direction.

A second unpaired t-test with Bonferroni adjusted p-values shows that mean standardized

score was significantly different between the Arabic and English for the reversed scale condition,
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Table 4.8: Summary of t-test comparing mean standardized score for each language, grouped
by scale direction condition

Direction Language 1 Language 2 n1 n2 t-statistic df Adj. p-value
Original Arabic English 54 65 0.409 103.492 1.000 ns
Reversed Arabic English 43 33 3.066 67.292 0.006 **
∗∗∗∗

p < 0.0001.
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.

t(67.3) = 3.066, p = 0.006, but not for the original scale condition, t(103.5) = 0.409, p = 1.

See summary table 4.8.

Figure 4.8: Box plot of distributed mean standardized comparing scale direction condition
faceted by questionnaire language
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The standardized score in the reversed scale direction condition (M = 0.353, SD = 0.481)

was higher than the original (M = 0.021, SD = 0.584) by 0.332 for the Arabic language

group. Figure 4.8 visualizes the distribution of standardized scores for each scale direction

faceted by language.
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Ungrouped t-tests

In order to identify any differences between the comparison group variables at the

highest level, I ran a t-test for each of the main factors under consideration in the above

analysis without an additional grouping variable. A t-test shows a significant difference

in mean standardized score between the reversed and original scale direction conditions

(t(163) = −2.629, p = 0.009). Mean standardized score was higher for the reversed scale

direction condition (M = 0.532, SD = −1.248) than for the original scale direction condition

(M = 0.519, SD = −0.736).

A second t-test shows a significant difference in mean standardized score Arabic and

English questionnaire language groups (t(189) = 2.387, p = 0.018). Mean standardized

score was higher for the Arabic group (M = 0.563, SD = −1.248) than for English (M =

0.491, SD = −0.886).

4.2.4 Differences in sample based on recruitment method

An ungrouped t-test with Bonferroni correction of p-values comparing group means

of standardized score by experimental manipulation (scale direction) identifies a difference

between the original scale direction and the reversed.

The majority of the participants in the analyzed sample who responded in Arabic were

recruited through MTurk (n = 71). To compare the sample that originated from MTurk

with those who encountered the survey elsewhere and check for a difference in response, I

used t-tests with Bonferroni correction to evaluate whether there was a difference in the

standardized mean scores based on whether the participants were recruited via MTurk or

other means.

Standardized scores for participants recruited through MTurk (n = 90, M = 0.22,

SD = 0.61) compared to those recruited elsewhere (n = 105, M = −0.045, SD = 0.426) were

higher across the instrument (t(155.736) = −3.466, p = 0.0007). Broken out by language,

standardized scores for only the Arabic-responding participants recruited through MTurk
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(n = 71, M = 0.149, SD = 0.582) compared to those recruited elsewhere (n = 26, M = 0.221,

SD = 0.516) did not differ significantly across the instrument (t(49.774) = 0.591, p = 1).

However, the standardized scores for only the participants who responded in English recruited

through MTurk (n = 19, M = 0.488, SD = 0.655) compared to those recruited elsewhere

(n = 79, M = −0.133, SD = 0.354) had significantly higher condensed scores across the

instrument (t(49.774) = 0.591, p = 1).

4.3 Time spent on questionnaire

This section presents results from experiment 2 related to the following research question:

Is incongruity between a respondent’s writing system direction and the direction

of scale items on a questionnaire instrument associated with increased time spent

on questionnaire items?

Qualtrics collects data about time spent once a respondent opens an instrument until all

responses are submitted. The estimated time for the questionnaire instrument used for this

study was 20–30 minutes.

Qualtrics also allows for a respondent to return to an instrument once it is already

opened and resume responses from the point they left off. In most cases, this is presumed to

help reduce drop-offs. For this study, it meant that some responses were left open indefinitely

and others were left open for long periods and then completed at a later time.

4.3.1 Test assumptions

The quantile-quantile plot in figure 4.9 illustrates the extent of outliers in the distribution

of total time spent on the instrument for each combination of factor levels for the independent

variables of interest. There is evident positive skew in all groups, some more severe than

others.

Removing the outliers normalizes the distribution of the data, as shown in figure 4.10.

This also fulfills the assumption of relative distribution symmetry for the Wilcoxon rank sum

test.
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Figure 4.9: Quantile-quantile plots of distributed questionaire duration for comparison
groups (with outliers)
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Figure 4.10: Quantile-quantile plots distributed questionaire duration for comparison groups
(outliers removed)
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Table 4.9: Descriptive summary of comparison groups for time spent on questionnaire (in
seconds)

Language Direction Variable n Mean SD Min Max
Arabic Original Duration 40 884.775 405.031 302 1872
Arabic Reversed Duration 24 846.167 364.092 249 1596
English Original Duration 57 842.842 388.375 270 1805
English Reversed Duration 30 831.333 353.876 356 1833

Table 4.9 shows a summary of time spent on the Qualtrics instrument across the

comparison groups. After removing outliers from the duration data, the comparison groups

were very uneven, as shown in table 4.9. The range of difference in the mean duration across

the groups with outliers removed was less than a minute overall (13:49 to 14:45). Figure 4.11

shows a visualization of the duration of time for each comparison group in seconds.

I ran Wilcoxon rank sum tests to first compare duration spent on the instrument between

the questionnaire language groups and then between the scale direction conditions. The

first test indicated that manipulating scale direction did not elicit a statistically significant

change in time spent on the questionnaire, Z = 2639.5, p = 0.938. A second Wilcoxon ram

sum test showed no significant difference between the language groups for time spent on the

questionnaire, Z = 2944, p = 0.548.

4.4 Trust in interface

This section presents results from experiment 2 related to the following research question:

Is incongruity between a respondent’s writing system direction and the direction

of scale items on a questionnaire instrument associated with a decrease in feelings

of trust in the research they are participating in?

I analyzed change in trust before and after responding to the experimental block of

instrument items using a 2 × 2 × 2 mixed (between-between-within) type III ANOVA.

Questionnaire language and scale direction condition provided between-subjects independent

variables as in previous experiments. The pre- and post-test condition provided the within-

subjects independent variable.
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Figure 4.11: Box plot of duration of time spent on questionnaire

Arabic English

Reversed Original Reversed Original

500

1000

1500

Direction

D
ur

at
io

n

69



The dependent variable was provided by a rating scale measuring trust that indexed

responses to the following questions:

a) I feel that the information I disclose in this survey is safe.

b) Responding to this survey makes me feel uneasy.

c) I feel comfortable disclosing information about my values in this survey.

d) I feel uneasy about disclosing personal information in this survey.

This set of questions was presented as a series of 5-point labeled Likert scales directly

before and directly after the experimental block of items in the questionnaire. Responses were

recoded by the Qualtrics instrument using a numeric scale from -2 “disagree” to 2 “agree”

with 0 at the midpoint of the scale. The mean score from these four items provided the trust

measure for both the pre- and post-test.

Table 4.10 lists the descriptive statistics for trust across all comparison groups for

this experiment. Figure 4.14 shows the distribution of trust measured for each comparison

comparison group.

Table 4.10: Descriptive summary of comparison groups for trust

Language Direction Pre or Post Variable n Mean SD Min Max
Arabic Original TrustPreMean Trust 50 0.315 0.616 -0.75 2
Arabic Original TrustPostMean Trust 51 0.368 0.772 -1.25 2
Arabic Reversed TrustPreMean Trust 41 0.226 0.693 -1.50 2
Arabic Reversed TrustPostMean Trust 42 0.214 0.673 -1.75 2
English Original TrustPreMean Trust 62 0.915 0.731 -0.75 2
English Original TrustPostMean Trust 59 1.055 0.653 -0.25 2
English Reversed TrustPreMean Trust 33 1.053 0.742 -0.50 2
English Reversed TrustPostMean Trust 31 1.161 0.703 -0.25 2
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4.4.1 Model assumptions

Normality

The quantile-quantile plots in figures 4.12 and 4.13 indicate that we can assume normality

as all the points fall approximately along the reference lines.

Figure 4.12: Quantile-quantile plots of distributed trust measure for comparison groups
(Pre-test)
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Homogeneity of variance

Levene’s test result was not significant for either pre- (F (3, 182) = 0.834, p = 0.477) or

post-test data (F (3, 179) = 0.201, p = 0.895) which indicates that homogeneity of variance in

the sample can be assumed.
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Figure 4.13: Quantile-quantile plots of distributed trust measure for comparison (Post-test)
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Table 4.11: Three-way ANOVA summary for pre- and post-test trust scales

Sum Sq df F-statistic Adj. p-value
Language 9.975 1 20.462 <0.001 ***
Direction 0.180 1 0.369 0.544
PrePost 0.070 1 0.144 0.705
Language:Direction 0.568 1 1.165 0.281
Language:PrePost 0.104 1 0.214 0.644
Direction:PrePost 0.047 1 0.096 0.757
Language:Direction:PrePost 0.006 1 0.012 0.914
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.

4.4.2 Results of ANOVA for trust in interface

The mixed (between-between-within) type III ANOVA found no significant three-way

interaction between the effects of questionnaire language and scale direction for the pre- and

post-test trust scores (F(1, 361) = 0.012, p = 0.914). Table 4.11 shows the results of the

three-way mixed ANOVA.

Though there was no three-way or two-way interaction, the ANOVA indicates that there

is a simple simple main effect for Language. Computing the simple simple main effect for

Language shows significance for both pre- and post-test trust across both scale direction

conditions (see table 4.12).

Table 4.12: Simple simple main effect for language on trust

DIrection Pre or Post Effect dfn dfd F-statistic Adj. p-value
Original TrustPreMean Language 1 110 21.423 0.0000404 ****
Original TrustPostMean Language 1 108 25.592 0.0000070 ****
Reversed TrustPreMean Language 1 72 24.477 0.0000191 ****
Reversed TrustPostMean Language 1 71 34.012 0.0000006 ****
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.

Pairwise comparisons of both scale direction conditions in the pre- and post-test identifies

that Arabic questionnaires had significantly lower trust scores for all four comparisons, as
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shown in table 4.13. This difference between comparison groups is also visualized in figure

4.14.

Table 4.13: Pairwise language group comparisons for pre- and post-test trust scales

Direction Pre or Post Language 1 Language 2 n1 n2 Adj. p-value
Original TrustPreMean Arabic English 54 65 0.0000404 ****
Reversed TrustPreMean Arabic English 43 33 0.0000191 ****
Original TrustPostMean Arabic English 54 65 0.0000070 ****
Reversed TrustPostMean Arabic English 43 33 0.0000006 ****
∗∗∗

p < 0.001.
∗∗

p < 0.01.
∗

p < .05.

Figure 4.14: Box plot of trust measured in pre- and post-tests for comparison groups
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4.5 Interpretation of Results

The hypotheses for this study, each directly related to the research questions enumerated

above, are listed below framed as null hypotheses with a summary and conclusion based on

the data presented in this chapter.

4.5.1 Experiment 1: Score on horizontal scale items

H0 : There is no detectable change in mean standardized score on horizontal scale items in an

online questionnaire instrument when scale direction is manipulated relative to the direction

of the writing system associated with the response language.

H1 : There is a detectable change in mean standardized score on horizontal scale items in an

online questionnaire instrument when scale direction is manipulated relative to the direction

of the writing system associated with the response language.

A 2 × 2 type III ANOVA identified a significant two-way interaction (F (1, 191) =

4.101, p = 0.044) between the the experimental condition (original scale direction or reversed)

and questionnaire language (Arabic or English).

Post hoc comparisons between levels in the two independent variables identified a

statistically significant increase in mean standardized score for Arabic questionnaire language

in the reversed scale direction condition only compared to the other groups. See figures 4.6

and 4.8.

Based on this result, we can reject the null hypothesis this experiment and accept the

alternative hypothesis, with some caution.

A t-test of the scores from groups of participants recruited on MTurk and from other

sources indicated that mean standardized scores for participants recruited on MTurk were

higher than those from participants recruited elsewhere (t(155.74) = −3.47, p = 0.0007).

A pair of t-tests grouped on the questionnaire language variable indicated that the mean

standardized scores for English-responding participants recruited on MTurk were significantly

higher than from those recruited elsewhere (t(49.77) = 0.59, p = 1). There was no significant
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difference between scores for Arabic-responding participants recruited on MTurk or elsewhere

(t(49.77) = 0.59, p = 1).

This will be discussed in both the limitations chapter and the discussion chapter.

4.5.2 Experiment 2: Duration of time spent on questionnaire

H0 : There is no detectable change in time spent responding to an online questionnaire

instruments when scale direction is manipulated relative to the direction of the writing system

associated with the response language.

H1 : There is a detectable change in time spent responding to an online questionnaire

instruments when scale direction is manipulated relative to the direction of the writing system

associated with the response language.

Two Wilcoxon rank sum tests revealed no significant difference in time spent on the

Qualtrics instrument for either language (Z = 2639.5, p = 0.938) or scale direction (Z = 2944,

p = 0.548). Based on these findings, we can accept the null hypothesis that there is no

detectable change in time spent on the instrument and therefore, by extension, no increased

cognitive burden caused by an interaction between response language writing system direction

and scale response category order.

4.5.3 Experiment 3: Trust in interface

H0 : There is no detectable change in trust in an online questionnaire instrument expressed

by participants when scale direction is manipulated relative to the direction of the writing

system associated with the response language.

H1 : There is a detectable change in trust in an online questionnaire instrument expressed by

participants when scale direction is manipulated relative to the direction of the writing system

associated with the response language.

A three-way mixed (between-between-within) ANOVA found no statistically significant

interaction between the effects of questionnaire language and scale direction for the pre- and

post-test trust scores (F(1, 361) = 0.012, p = 0.914). Based on this result, we can accept the
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null hypothesis that there is no detectable change in trust caused by an interaction between

response language writing system and scale response order.

4.6 Summary

In this chapter, I presented descriptive data about the study sample and presented the

results of the analysis for the experiments described in chapter 3. I also interpreted the

results of each analysis relative to the hypotheses posed based on the research questions for

this study.

In the next chapter, I will outline and summarize the limitations of this study design

and analysis that affect the reliability and generalizability of results, as well as the internal

and external validity of the findings.
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CHAPTER 5: LIMITATIONS

In this chapter, I will outline and discuss the limitations of this study in terms of its

design and methods and how they relate to the validity, reliability, and generalizability of its

findings. This chapter is also a place where I will take the opportunity to argue with myself

about what I believe about this study, how I conceived of it, and how it ultimately came

together. I hope that the reader will forgive me for a somewhat more conversational tone in

this chapter.

5.1 Sampling strategy limitations affecting validity and generalizability of find-
ings

As described in chapter 3, I took a hybrid approach to recruitment through multiple

sources. The sample for this study is ultimately a convenience sample, a type of non-probability

sample. The primary disadvantage of this sampling approach is that the results are not

generalizable to a population because the strategy does not meet the primary assumption of

statistical sampling: that any member of a given population has the same likelihood of being

randomly selected for recruitment and participation in the study.

A convenience sample will also never result in a study with anything but limited external

validity. Internal validity is possible, if the study is methodologically rigorous and the analysis

thorough (Andrade, 2021). More on that later in the chapter.

I used social networks and UNC’s research recruitment platform to solicit responses. I

also leveraged several contacts in institutions in the Middle East, such as the Arab Council for

Social Science, to distribute via available email lists. Despite this, Arabic-language responses

were still in the minority after the initial data collection period.

In an attempt to attract more Arabic-responding participants, I conducted a focused

recruitment on Amazon’s Mechanical Turk platform. As noted in chapter 4 there were
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differences in the response scores from Amazon Mechanical Turk (MTurk) participants and

participants recruited elsewhere. These differences between recruitment strategies introduce

error into the models use to test the hypotheses and ultimately make assertions about the

findings (Landers & Behrend, 2015).

The strategy has limitations, however, given that using open links for recruitment does

not give as clear a picture of where the data are actually coming from as targeted recruitment.

For the purposes of this study, it should suffice. If I were to re-run this study, I would likely

seek funding to be able to conduct it entirely in MTurk or some other targeted recruitment

or panel platform.

One approach to address some of this analytically would be to use a linear model with

more covariates, which has advantages and disadvantages. Perhaps, if I had it to do all

over again, I would choose to replace the analysis of variance (ANOVA), for scale scores, in

particular, with different linear modeling approach or more covariates. It still would not

address the root of the limitation, which is that a non-probability sample is not going to

produce results that can be generalized or which have a high level of external validity.

The goal was to investigate responses to a manipulation in an interface. MTurk and

platforms like it are widely used for user-testing and user experience studies. Throughout, I

have intended for this to be focus of the study using an online survey instrument. Typical

sampling strategies for user studies versus survey studies are very different. The sizes of the

typical samples required are very different.

For an experimental approach like this to have external validity and generalizability, it

should be incorporated into a large scale survey study. Should the opportunity arise in the

context of my work, I will certainly pursue it. It is my hope that this study has laid some of

the groundwork for doing so, but it was never intended to be that on its own.

This study is an exploration, at best, which, even as I write these words, sounds like it

is not an activity of any merit. Certainly, that is not my meaning here.
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I set out to explore something interesting to me that piqued my curiosity. Exploratory

studies are also one of the contexts in which convenience sampling can be advantageous

(Clark, 2017).

5.2 Instrument limitations affecting reliability of findings

I used Qualtrics to construct the instrument for this study because it is widely used in

both academic and marketing research and because it was accessible to me at the University

of North Carolina, as we have an institutional license. The platform has some constraints

and peculiarities that made some aspects of this study more difficult or broke specific items

in unexpected ways that repeated rounds of testing did not identify. I will enumerate these

below and discuss alternatives.

5.2.1 Translation

I wrote most of the instrument used for this study in Arabic first or wrote Arabic and

English translations for novel content in parallel. Large portions of it were adopted directly

from the World Values Survey (WVS)and preserved not only the language of the items in

the WVS instrument, but also the form in terms of the number of response categories, their

original orderings, etc.

Qualtrics, as a platform and a tool, embeds and embodies many of the spatial constraints

that this study is interested in. The translation input interface does not handle right-to-left

(RTL) scripts well, at all. One misplaced space or punctuation mark will make text appear

in the wrong place or not appear at all. These are common problems in web platforms even

though Arabic has been supported in Unicode for decades and web browsers have been able

to handle it without issue for years.

The most straightforward way to include Arabic in a Qualtrics instrument is to import it

in a tabular format mapped against existing items for which it will provide a translation for

a canonical base language represented in the instrument-creation interface. The instrument
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creation interface itself is not suitable for writing RTL text directly. It similarly suffers from

the problems described above in the translation input interface.

Therefore, one of the primary constraints around constructing the instrument for this

study was having to fight with the platform to ensure that it did what was needed. I assembled

almost all of the language outside of the Qualtrics platform, developed parallel text between

the translations, input the English version of the instrument items first, exported them in the

tabular format required for mapping a translation, added the Arabic back to that tabular

file, and then imported the entire thing.

The process was cumbersome and error prone, to say the least.

5.2.2 Data modeling for complex items across translations

Even following these careful steps, a variety of items broke for a variety of reasons. The

most glaring example of this was the list of countries.

For most items, underlying values could be recoded in the instrument such that the

English and Arabic response categories produced corresponding values that could be used in

a quantitative analysis. This is because, conceptually, they were Likert-type scales, regardless

of the language, and the response categories and their ordering mapped one-to-one.

For the list of countries, however, I was faced with a choice. If I provided an alphabetical

list of countries in English and mapped Arabic country names to that list, Qualtrics would

still only present the list in the order it appeared in for the root instrument, meaning that

when the instrument was presented in Arabic, the list was no longer alphabetical in Arabic.

The order of the response categories (i.e. the list of country names) appeared as a jumbled

list with no reasonable schema when presented in Arabic.

The only option immediately available in Qualtrics is to construct an alphabetical list

of English country names in the root instrument and then construct an alphabetical list of

Arabic country names and then map them in that order in the translation input interface,

which means that they are no longer parallel between the two translations of the instrument.
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This is not only a problem for Arabic and other RTL languages, but for any language

that does not use the exact same names for countries as is used in English (such that they

would alphabetize in the same way). The technical workarounds or remedies for this are also

not in any way trivial.

One approach to remedying this that I might have taken if time had allowed (and if I

had discovered this problem earlier in the process of building and deploying the instrument)

is incorporating a JavaScript customization in the item that maps the text values in the

corresponding translation lists of country names to an underlying unique identifier, such

as a United Nations M49 code (https://unstats.un.org/unsd/methodology/m49/). Another

approach would be to provide an open text field for country name. This has its own set

of advantages and disadvantages regarding the quality of the data that it produces. Other

survey tools may have better functionality in this regard. It is something that I will maintain

awareness of in the future.

5.3 Study design limitations affecting internal validity

5.3.1 Dependent variables

Score on scale items

The 41 questionnaire items that produced the dependent variable for the score experiment

were adapted from the WVS. Many, if not most, of the questions selected were either opinion

questions on topics that may elicit a strong response or be prone to acquiescence bias (a.k.a.

agreement bias) or social-desirability bias, both of which have been shown to be different

across cultures and which some theorize may be culturally-driven (Baron-Epel et al., 2010;

Cheung & Rensvold, 2000; Ross & Mirowsky, 1984; Yang et al., 2010). For a study focusing

on populations that speak different languages, such as this one, these forms of bias may

present a confound if language is one of the independent variables.

One method for addressing this confound would be the inclusion of other covariates

in models, such as education and age. Another would be to include item sensitivity in the
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model as an independent variable as well. This should be considered for future studies with

a similar focus.

I chose to use existing, heavily-validated questionnaire items, to ease the process of

constructing an experimental instrument without having to re-validate items. While this

approach may have saved time, it sacrificed regularity across items as the number of response

categories ranged from 3 to 10. My initial instinct was to analyze score from groups of similar

items.

This was not a good approach as it introduces several other factors that do not end up

in the model and involves multiple simultaneous comparisons/tests of significance. Rescaling

and standardizing the scale scores allowed for a single analysis, less confusion, and lower

probability of type I error.

One of the major strengths of Nicholls et al. (2006) was that all 22 Likert scales used in

the instrument contained five points. That study also used existing items from the National

Student Satisfaction Scale administered by toe Higher Education Funding Council for England

(HEFCE) to 250,000 students in the United Kingdom.

In future iterations of this research, I will incorporate only items that have identical form

to reduce error by not introducing systematic error inadvertently. It would be interesting to

investigate any difference in theoretically-expected spatial bias effects between scales with a

different number of response categories, but that should be the specific focus of a discrete

study instead of being shoehorned into another study.

Time on task

In this study, duration of time spent on the questionnaire instrument was operationalized

as a proxy measure for cognitive burden. In Deconchy’s original study theorizing spatial

agency bias (SAB), bilingual Lebanese children were found to read and write slower in a

second language (French) than in their first (Arabic) (Maass, Suitner, & Deconchy, 2014). It

was theorized that the incongruity between the writing systems, the reversed scan patterns,

and even the differences in motor patterns for tasks such as reading and writing introduced
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more cognitive burden for the children being studied and therefore resulted in tasks taking

longer.d Introducing time to this study seemed a natural choice, given that an increase in

time on task can be read as a proxy for increased cognitive burden. This study is only

considering response language and not necessarily any interference from another language.

It is possible that other factors might effect the amount of time a participant spends

on a self-administered online questionnaire. It was evident from looking at the distribution

of duration of time spent on the instrument that some of the outliers were produced by

participants opening an instrument, starting it, and then finishing it half a day or more later.

Operationalizing this variable as focused time in the instrument or aggregate time across

a subset of items instead of the duration of time spent on the entire instrument would help

to better measure this variable and also reduce the instances of outliers.

Trust

The duration of time between administration of the pre- and post-test for measuring

trust in the instrument was very limited, given that the average total amount of time that

participants spent on the questionnaire was around 14 minutes. Asking questions in the

context of the instrument itself may not be the most effective method for evaluating user trust

at all, which is difficult to measure and model for digital information and online platforms,

in general (N. D. Johnson & Mislin, 2012).

Adding a cognitive interviewing component to the study would offer a more nuanced

picture of trust. It would also be a useful tool for developing a trust measure to be embedded

in the instrument, for which there is some precedent (David et al., 2018).

The pre- and post-test design might also be entirely unnecessary and a longer block of

items about trust could be included at the end of the instrument instead to provide this

dependent variable. This would avoid the issue of what amount of time is needed for a pre-

and post-test evaluation entirely.
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5.3.2 Independent variables

As discussed above in this chapter, adding additional independent variables to the

analysis for this study would help to provide some more clarity around confounds, such as

between item sensitivity and language, as well as to give more explanatory power to the

models. I chose to keep the analysis models to two independent variables ultimately because

I wanted to reduce the complexity of the analysis to focus on an experimental manipulation

with language as a moderator. This approach has trade-offs, obviously.

Other independent covariates that I would measure or bring into the modeling if I were

to design this study again or run a similar study in the future are as follows:

a) item sensitivity, to be able to tease apart the language effects from acquiescence/social

desirability bias;

b) education level, for the same reason as above;

c) other languages spoken beyond the two under study, to help identify differences in response

for multilingual participants;

d) recruitment method (in cases where there is more than one), to identify differences in

response from participants who were not recruited in the same manner.

I would also like to include an actual reading comprehension or proficiency assessment

component to be able to analyze proficiency without relying on self-reported usage and

fluency information alone. This would provide an additional independent factor that could

be modeled.

5.4 Summary

In this chapter, I identified and discussed the limitations of this study design in terms of

how they affect the generalizability, reliability, and validity of the study results and how they

can be interpreted.

85



In the next chapter, I will discuss the findings in the context of the theory and explore

potential implications and avenues for further study.
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CHAPTER 6: DISCUSSION AND CONCLUSIONS

The purpose of this study was to investigate whether spatial agency bias (SAB), a theory

about directional and spatial bias in visuo-spatial contexts involving movement, action, or

intention (perceived or actual), could provide a mechanism for providing information about

potential bias in responses in online questionnaire instruments.

6.1 Theoretical Framework

This study used as a theoretical framework for understanding the inherent directional,

orientational, and other visuo-spatial and visuo-motor interactions that occur in the context

of a web-based questionnaire instrument used to collect research and other data. spatial

agency bias (SAB) is a useful framework for understanding choices and interactions that

happen at an almost completely unconscious level even (and perhaps especially) in high-stakes

scenarios (Bettinsoli et al., 2021; Halicki et al., 2021).

Positioning biases are well-explored in survey and questionnaire research. Anchoring

biases are theorized as having an effect on memory when attempting recall (Schwarz & Wyer,

1985). Similar spatial and direction bias effects are explored in relation to other visuo-spatial

and motor task phenomena as well that parallel or align with these effects in questionnaire

design (Bettinsoli et al., 2019).

SAB is not an alternate theoretical explanation for this phenomenon, but a complemen-

tary one. If we assume that there will be primacy or recency bias in a single-language context,

then in a multi-lingual instrument involving scripts that have opposite scan directions, such as

English and Arabic have, SAB provides additional contextual information for those positional

biases.

SAB adds nuanced theoretical approach to understanding positioning bias as being

also potentially moderated by the biases theorized to be related to directional differences
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in scanning, reading, and writing habits developed by using a given writing system (Maass,

Suitner, & Deconchy, 2014).

6.2 Research question 1

Is incongruity between a respondent’s writing system direction and the direction of scale

items on a questionnaire instrument associated with a shift in the score of their responses?

The analysis for the first experiment found an interaction effect for questionnaire language

and scale direction condition on mean standardized score across a block of 41 questionnaire

items. The response scores were significantly higher for Arabic-responding participants in

the reversed condition only.

Given that the majority of the Arabic-responding participants included in the analysis

sample were recruited via Amazon Mechanical Turk (MTurk), there is some concern that the

recruitment method provides a confounding factor for this finding. However, while there was

an overall difference between the scores for participants recruited via MTurk (higher) than

through other means, this difference was only statistically significant for English-responding

participants and not for Arabic-responding participants.

The analysis presented in chapter 4 related to this question was limited to questionnaire

items that appeared in the original condition with positive-anchored (descending-order) scales,

which means that the first response category would have been the equivalent of “agree” or

another positively-valenced word with the opposite on the other end of the scale.

This means that, in the context of this experiment, Arabic-responding participants were

more likely to answer on the positive end of as ascending-order horizontal scale, whereas

English-responding participants did not exhibit the same level of bias in response.

Descending-order scales are are known to generate more positive responses than ascending

order scales (Yonnie Chyung et al., 2018). In this study, for Arabic-responding participants,

the opposite appears to be true. This phenomenon is in harmony with evidence from other

SAB studies of similar visio-spatial tasks (Maass, Suitner, & Nadhmi, 2014; Suitner &

Giacomantonio, 2012; Suitner & Maass, 2016a).
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6.3 Research question 2

Is incongruity between a respondent’s writing system direction and the direction of scale

items on a questionnaire instrument associated with increased time spent on questionnaire

items?

There was no evidence of an increase in the duration of time spent on the questionnaire

due any interaction between questionnaire language and the scale direction condition. This

question was focused on using time as a proxy measure for difficulty, perceived or actual,

which we would expect to see based on previous findings in SAB studies, as discussed in

chapter 5 (Maass, Suitner, & Deconchy, 2014). Time may not be an appropriate measure for

this, however. Another likely possibility is that the way that the instrument measured time

(from questionnaire open to questionnaire finish) is not effective for this purpose. If perceived

or real increases in task difficulty are of interest to studies like this one, then exploring other

methods for observing or identifying that phenomenon should be explored.

6.4 Research question 3

Is incongruity between a respondent’s writing system direction and the direction of scale

items on a questionnaire instrument associated with a decrease in feelings of trust in the

research they are participating in?

Trust that an interface is not going to destroy or expose our personal information is a

critical piece of encouraging disclosure and anything that results in feeling that something

is not quite right is liable to put us off. This also changes over time, and is a complex

phenomenon to study. There was a time when people were wary of disclosing personal

information to a web survey (Pitkow & Recker, 1994). Certainly, there was a time when

people were skeptical of putting their credit card information into a website. But now Amazon

exists and stores our credit card information so that we can order toilet paper by speaking to

an Internet-connected device. Perhaps we have gotten over feeling concerned about disclosure

in the context of incongruity or other odd visual phenomena or poor design.
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In the case of this study, the experiment did not reveal any significant change in the

level of trust relative based on any interaction between questionnaire language and scale

direction condition. The analysis did identify simple simple main effect of a reduced level of

trust for Arabic-responding participants relative to that of English-responding participants.

This held for both scale direction conditions and for the pre- and post-test conditions.

It is difficult to determine what this means without more context that is not offered by

this analysis and without resorting to speculation about cultural expectations and norms

related to trust, which were not of particular interest to this study. So, for the time being,

we can look at it as a phenomenon that was observed in the context of this study and leave

it at that.

6.5 Conclusions

This study identified a language and spatial interaction that may point to the relevance

of SAB for increasing the context of positioning and anchoring biases in questionnaire studies.

SAB is entirely unconscious, to the point that someone is very unlikely to be aware of it unless

it is pointed out to them, which is all the more reason to explore its effects wherever visuo-

spatial or visuo-motor interactions are a factor. In the context of multilingual questionnaires,

especially those involving complex language scripts, SAB could provide useful information

when assessing potential sources of bias in study results.

That SAB is also a phenomenon that occurs specifically in relation to clashes in language

context should at least pique our interest in trying to understand what might be happening

at an unconscious level. These phenomena may produce noise in data being collected from

populations outside of the Eurocolonial academic contexts that provide the proving ground

for the bulk of our methodology research. More research in this vein is needed or, at the very

least, an interesting and potentially valuable pursuit. This study contributes to efforts to

incorporate more diverse populations in research through better understanding how language

context affects data collection.
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6.6 Avenues for future study

This study was small and exploratory, attempting to identify an unconscious bias in the

visuo-spatial tasks involved in filling out a web-based questionnaire. It would be interesting

to attempt to conduct a study of this kind involving more direct observation of participants.

Eye-tracking or mouse-tracking might provide a path to this, as would simply studying

participants filling out online questionnaires in different languages through direct observation.

The next step for me will be to seek a large scale survey study to incorporate an

experiment based on this study and the lessons learned and articulated in chapter 5. Another

step will be to reach out to be in closer contact with other researchers studying SAB in order

to have conversations about further investigations related to the theory, particularly in online

platforms.
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APPENDIX A: IRB APPROVAL

IRB Notice - 21-1015

To: John Martin and Sandra Hughes-Hassell

School of Information and Library Science

From: Office of Human Research Ethics

Date: 10/19/2021

RE: Notice of IRB Exemption

Exemption Category: 2.Survey, interview, public observation,3. Benign Behavioral
intervention

Study #: 21-1015

Study Title: Agree, disagree, agree: Language and spatial agency bias in online survey
instrument design

This submission, Reference ID 327454, has been reviewed by the Office of Human Research
Ethics and was determined to be exempt from further review according to the regulatory
category cited above under 45 CFR 46.104.

Study Description:

Purpose:

The purpose of this study is investigate whether Spatial Agency Bias interferes with responses
to online self-administered survey instruments. Spatial Agency Bias is a theory about the
relationship between the primary writing system that people use and how they interact
with visuospatial tasks, images, and objects. Online survey instruments use a variety of
visuospatial elements (such as scales and lists) to measure variables that cannot be directly
observed (such as psychometric measures and opinions).

Participants:

The participants for this study will be Internet users who speak English, Arabic, or both.

Procedures (methods):

Participants will be invited to link to an online survey instrument via a variety of email
listservs and online forums/platforms. The survey comprises opinion questions related to
global issues in either English or Arabic. The instrument is configured to assign participants
into two experimental conditions, which will determine the order of the response categories
presented in a variety of items. The experimental instrument is designed to measure three
dependent variables for comparison across groups by language and experimental condition:
1. Score on scale items
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2. Time spent on items
3. Response trust

The analysis of these variables in relation to language and response category order will provide
the basis for an assessment of the effects of Spatial Agency Bias on survey item responses.

Submission Regulatory and other findings:

As a reminder, all human subject research activities are expected to follow all institutional
and UNC Health policies, including those that may limit direct contact of participants. If
you need to modify or alter your study design due to COVID-19 in order to conduct your
research activities, please submit a modification.

Investigator’s Responsibilities:

If your study protocol changes in such a way that exempt status would no longer apply, you
should contact the above IRB before making the changes. There is no need to inform
the IRB about changes in study personnel. However, be aware that you are responsible
for ensuring that all members of the research team who interact with subjects or their
identifiable data complete the required human subjects training, typically completing the
relevant CITI modules.

The IRB will maintain records for this study for 3 years, at which time you will be contacted
about the status of the study.

The current data security level determination is Level II. Any changes in the data security
level need to be discussed with the relevant IT official. If data security level II and III,
consult with your IT official to develop a data security plan. Data security is ultimately
the responsibility of the Principal Investigator.

Please be aware that approval may still be required from other relevant authorities or
“gatekeepers” (e.g., school principals, facility directors, custodians of records), even though
the project has determined to be exempt.
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Subject: Share your opinions! Join a study on opinion research and language.

Have opinions you want to share? Do you speak either Arabic or English (or both)? If so, then I
invite you to participate in a survey about a variety of topics, including science and technology;
happiness and well-being; government and public institutions; and attitudes and stereotypes. This
research will help inform how we design survey questions for international studies. The
information that you provide might change the way we think about research being conducted
across the globe!

[LINK TO QUALTRICS SURVEY - ENGLISH]

I hope that you will help us in this endeavor and give us about 20 minutes of your time to
respond to the survey in our online questionnaire. To access the questionnaire, please click the
link. I also encourage you to pass this message along to anyone else who may be interested in
responding.

About the study:

This study is interested in how speakers of different languages respond to opinion questions in
online survey studies. I am asking Arabic and English speakers to answer questions in an opinion
survey about topics drawn from the World Values Survey. This study is being conducted as
partial fulfillment for a doctoral dissertation.

[LINK TO QUALTRICS SURVEY - ENGLISH]

Thank you very much for your interest.

Sincerely,

John D. Martin III
School of Information and Library Science
University of North Carolina at Chapel Hill

APPENDIX B: RECRUITMENT MESSAGES

Email Recruitment Message (English)
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موضوع: مشاركة رأیك! المشاركة في دراسة حول بحوث الرأي واللغة.

ھل لدیك آراء تود مشاركتھا؟ ھل تتكلم العربیة او الانكلیزیة او كلاھما؟ أدعوكم للمشاركة في دراسة مسحیة للرأي حول
مجموعة متنوعة من الموضوعات بما في ذلك العلوم والتكنولوجیا، السعادة والرفاھیة، المؤسسات الحكومیة والعامة، والمواقف

والصور النمطیة. سیساعد ھذه الدراسة في توضیح كیفیة تصمیم أسئلة الدراسات المسحیات الدولیة. قد تؤدي المعلومات التي
تقدمھا إلى تغییر طریقة تفكیرنا في البحث الذي یتم إجراؤه في جمیع أنحاء العالم!

[ربط أداة المسح باللغة العربیة]

النقریرجىالاستبیان،إلىللوصولالانترنت.عبرالمتاحةالاستبیانأسئلةعلىللردوقتكممندقیقة٢٠حواليمنحنایرجى
على الرابط. یرجى مشاركة ھذه الرسالة ورابط الانترنت من خلال مواقع التواصل الاجتماعي وجماعات الاھتمام، وغیرھا.

حول الدراسة:

تھتم ھذه الدراسة بكیفیة استجابة المتحدثین باللغات المختلفة لأسئلة الرأي في الدراسات المسحیات عبر الإنترنت. أطالب
المتحدثین باللغتین العربیة والإنجلیزیة بالإجابة على أسئلة في استطلاع للرأي حول موضوعات من مسح القیم العالمیة. یتم

إجراء ھذه الدراسة كتحقیق جزئي لأطروحة الدكتوراه.

[ربط أداة المسح باللغة العربیة]

شكرا جزیلا على اھتمامك لك.

مع خالص التقدیر،

جون مارتن
كلیة المعلومات وعلوم المكتبات

جامعة كارولینا الشمالیة في تشابل ھیل

Email Recruitment Message (Arabic)
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[Initial tweet - v.1]

Have opinions you want to share? Do you speak either Arabic or English (or both)? If so, then I
invite you to participate in a research survey about a variety of topics, including science and
technology; happiness, well-being, attitudes and stereotypes.

[LINK TO QUALTRICS SURVEY - ENGLISH]

[Initial tweet - v.2]

Have opinions you want to share? Do you speak either Arabic or English (or both)? If so, then I
invite you to participate in a research survey about a variety of topics, including science,
technology, government and public institutions.

[LINK TO QUALTRICS SURVEY - ENGLISH]

[Below tweets follow in a thread attached to the initial tweet above]

|

This research will help inform how we design survey questions for international studies. The
information that you provide might change the way we think about research being conducted
across the globe!

[LINK TO QUALTRICS SURVEY - ENGLISH]

|

I hope that you will help me in this endeavor and give about 20 minutes of your time to respond
to the survey in this online questionnaire.

[LINK TO QUALTRICS SURVEY - ENGLISH]

|

Please also share and retweet this thread! Thank you so much!

[LINK TO QUALTRICS SURVEY - ENGLISH]

Twitter Recruitment Message (English)
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]١إصدار-منشور[أول

ھل لدیك آراء تود مشاركتھا؟ ھل تتكلم العربیة او الانكلیزیة او كلاھما؟ أدعوكم للمشاركة في دراسة مسحیة للرأي حول
مجموعة متنوعة من الموضوعات بما في ذلك العلوم والتكنولوجیا والمؤسسات الحكومیة والعامة.

[ربط أداة المسح باللغة العربیة]

]٢إصدار-منشور[أول

ھل لدیك آراء تود مشاركتھا؟ ھل تتكلم العربیة او الانكلیزیة او كلاھما؟ أدعوكم للمشاركة في دراسة مسحیة للرأي حول
مجموعة متنوعة من الموضوعات بما في ذلك السعادة والرفاھیة والمواقف والصور النمطیة.

[ربط أداة المسح باللغة العربیة]

[المشاركات أدناه تتبع الأول في الموضوع]

سیساعد ھذه الدراسة في توضیح كیفیة تصمیم أسئلة الدراسات المسحیات الدولیة. قد تؤدي المعلومات التي تقدمھا إلى تغییر
طریقة تفكیرنا في البحث الذي یتم إجراؤه في جمیع أنحاء العالم!

[ربط أداة المسح باللغة العربیة]

|

النقریرجىالاستبیان،إلىللوصولالانترنت.عبرالمتاحةالاستبیانأسئلةعلىللردوقتكممندقیقة٢٠حواليمنحنایرجى
على الرابط.

[ربط أداة المسح باللغة العربیة]

|

یرجى إعادة تغرید ھذا الموضوع والرابط! شكرا جزیلا على اھتمامك لك.

[ربط أداة المسح باللغة العربیة]

Twitter Recruitment Message (Arabic)
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To be posted to https://reddit.com/r/SampleSize

[Academic] Share your opinions! Join a study on opinion research and language. (English or
Arabic speakers online)

I am a doctoral candidate at UNC Chapel Hill collecting dissertation data. I invite you to
participate in a survey about a variety of topics, including science and technology; happiness and
well-being; government and public institutions; and attitudes and stereotypes. This research will
help inform how we design survey questions for international studies. The information that you
provide might change the way we think about research being conducted across the globe.

[LINK TO QUALTRICS SURVEY - ENGLISH]

Thank you very much for your interest.

Reddit Recruitment Message (English)
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موضوع: مشاركة رأیك! المشاركة في دراسة حول بحوث الرأي واللغة.

<أكادیمي> أنا مرشح لدرجة الدكتوراه في جامعة كارولینا الشمالیة في تشابل ھیل وأنا أجمع بیانات البحث. (المتحدثون باللغة
الإنجلیزیة أو العربیة على الإنترنت)

أدعوكم للمشاركة في دراسة مسحیة للرأي حول مجموعة متنوعة من الموضوعات بما في ذلك العلوم والتكنولوجیا، السعادة
والرفاھیة، المؤسسات الحكومیة والعامة، والمواقف والصور النمطیة. سیساعد ھذه الدراسة في توضیح كیفیة تصمیم أسئلة
الدراسات المسحیات الدولیة. قد تؤدي المعلومات التي تقدمھا إلى تغییر طریقة تفكیرنا في البحث الذي یتم إجراؤه في جمیع

أنحاء العالم!

[ربط أداة المسح باللغة العربیة]

شكرا جزیلا على اھتمامك لك.

Reddit Recruitment Message (Arabic)
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MTurk Recruitment Message (English)
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MTurk Recruitment Message (Arabic)
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09/24/2021 8:44pm projectredcap.org

Page 1

Study Listing Form - Research for Me @UNC
Welcome to your Research for Me @UNC study listing form! Research for Me @ UNC is a resource to improve
transparency of research at UNC-Chapel Hill and UNC Health and connect the public with research opportunities.
Listings will be publicly accessible on Research for Me @UNC (researchforme.unc.edu).

Basic listings: Required for all UNC research directly involved with human subjects. This listing will display only
general information about your study. No contact information will be visible to the public.Recruitment listings: Write
your listing to appeal to the target audience for your study. Please be sure to keep information on your listing
up-to-date, as potential participants will be able to contact you about taking part in your study. Recruitment Listing
PDFs must be attached to your IRB application for review, as with any recruitment material.For studies where UNC is
a Data Coordinating Center only or studies where enrollment is closed (and for any other questions), please reach out
to our team.

Response was added on 09/24/2021 8:44pm.

IRB Reference ID 327454

IRB Number (XX-XXXX) 21-1015

Study Listing Information

Listings will be visible from the time of IRB approval until the time that you indicate to the IRB
that the study has officially closed to enrollment.
Study Nickname Dissertation Study

Only visible to study team on the Researcher
Dashboard. Will not display on the public site.

Short Study Title Values, Opinions, and Language Study
(Title should be general (e.g. Diabetes Weight Loss

This title will display on the public site and should Study), not the protocol or IRB study title. )
be presented at an 8th grade reading level.

Study Purpose This study is interested in how speakers of
different languages respond to opinion questions in

 Briefly describe the purpose of your study at an 8th online survey studies. We are asking Arabic and/or
grade reading level - what are you doing and why? English speakers to answer questions in a survey

about a variety of topics, including: science and
technology; happiness and well-being; government
and public institutions; and attitudes and
stereotypes. Additionally, we are asking questions
about how people use language in their daily lives.
This research will help inform how we design survey
questions for international studies that span
multiple countries, languages, and cultures. 

Specific condition related to or the focus of this no condition
study (e.g. High Blood Pressure, Pregnancy, Menopause,

etc.  )
If unrelated to a health or behavioral condition,
please write "no condition"

Study Listing Form - Research for Me @UNC
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Select all topics that reasonably relate to or Healthy Volunteer or General Population
describe this study.  If you don't feel that any COVID-19
adequately categorize your study, please select the UNC or UNC Health employees
closest one and then enter a suggestion for an UNC Students (undergrad, grad, professional)
alternate category below. Aging

Allergy
Alternative or Complementary Medicine
Behavior
Blood Conditions
Blood Pressure
Bones, Joints, Muscles
Brain, Head, Nervous System
Cancer
Child and Teen Health
Chronic Conditions
Developmental
Diabetes
Stomach, Digestion and Gut Health
Ear, Nose, and Throat
Eating, Nutrition, and Metabolism
Environment
Eyes and Vision
Genetics and Genetic Disorders
Glands and Hormones
Hands and Feet
Heart and Circulation
HIV/AIDS
Immune System/Infections
Injury/Injury Prevention
Kidneys and Liver
Language and Speech
LGBTQIA+
Lungs and Breathing
Mental and Emotional Health
Men's Health
Microbiome
Minority Health
Mouth and Teeth
Movement
Obesity
Opinions and Perceptions
Pain
Parents of Children
Physical Disability
Precision Medicine
Pregnancy
Rare Diseases
Sexual and/or Reproductive Health
Skin, Hair, and Nails
Sleep
Social or Workplace Dynamics
Substance Use (tobacco, alcohol, opioids, etc)
Surgery and post-operative healing
Transplant
Urinary and Bladder
Veteran Health / Military
Wellness and Lifestyle
Women's Health

(You must select at least 1 topic.  You may select
as many as are appropriate to your study.  This
will help people find your study on the website.)

If you didn't see a topic that describes your study Research Methodology
well, please suggest an additional category
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This study can include participants whose Male
birth-assigned sex is: Female
 (select all that apply)

Is your study able to include participants whose Yes
gender identity is different from their birth-assigned No
sex?

select all that apply Study is open to people of all gender identities
(transgender man or woman, transmasculine,
transfeminine, nonbinary, genderfluid, bigender,
etc)
Focus on recruitment of transgender men
Focus on recruitment of transgender women

Minimum Participant Age 18
(If no limit, enter "0")

years
months
weeks
days

Maximum Participant Age 99
(If no limit, enter "99")

years
months
weeks
days

Able to consent and complete study activities in these English
languages: Spanish
(select all that apply) French

German
Chinese
Vietnamese
Arabic
Other language(s)

Indicate other language: Arabic

From where is the UNC study team seeking participants? 100% remote (online, phone, text)
North Carolina

(select all that apply) United States
International Location

(Note:  do NOT include other locations if this is a
multi-site trial.  Only include locations which are
run by the UNC study team.)
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Which of the following best describes your study?
Choose one Clinical or Medical Behavioral or Social

Choose one Interventional Observational
Registry

Study Identifiers
Will this study be listed on ClinicalTrials.gov? Yes No

Existing Study or Departmental Website URL: https://johndmart.in/dissertation/
(please begin with "https://") (This field should NOT be used for any screening or

data collection instruments.  )

Do you want potential participants to be able to Yes
contact the study team directly to express interest in No
participating? (Note:  this field can only be changed by selecting

a different listing type in your IRB application.)

Extended Recruitment Information

The basic information (above) will display while your study is active, the extended recruitment
information (below) will only display during the date range which you specify. 

Provide ONLY information that can help a potential participant determine if they might be a
good fit for this study. Do not include information which they cannot reasonably evaluate for
themselves. 

Use language that is understandable at an 8th grade reading level. Avoid jargon, undefined
acronyms, or highly technical language.
Recruitment Period Start 2021-09-24

(Enter the date that you would like the additional
recruitment information to appear on the listing.
If "Today" is selected, recruitment information
will appear when the study is IRB approved.)

Recruitment Period End 2021-11-01
(Enter the anticipated date that the visibility of
the recruitment information should end.  )

Would you like to include a link to an IRB-approved Yes
online screening tool, survey link, or registry link? No

Indicate which type: Online screening tool
Survey-only study link (with online consent)
Link to Join a Registry (with online consent)
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Survey only study - link which contains embedded
consent __________________________________

(If you have an IRB-approved survey link for a
survey-only study, you may include it here.  Please
begin with "https://" and ONLY include a link in
this field)

Introduce the basics of your study
Recruitment Pitch Have opinions you want to share? Do you speak

either Arabic or English (or both)? If so, then we
Craft a "pitch" that will show on the search results invite you to participate in a survey about a
page. Be direct and focus on what matters to them, variety of topics, including science and
hooking their interest enough to click on the link to technology; happiness and well-being; government
open up the full listing information.   and public institutions; and attitudes and

stereotypes. This research will help inform how we
design survey questions for international studies.
The information that you provide might change the
way we think about research being conducted across
the globe!
(Example:  Do you know your blood pressure? Do you
sit too much at work? If you have a desk job and
higher than normal blood pressure (but are not
taking blood pressure medication), you may be able
to participate in a research study to find out if
sitting less during the workday can lower blood
pressure. Compensation provided.)

Total Length of Participation 15-25 minutes
(Use common blocks of time. e.g. "4 months" instead
of "16 weeks")

Will participants need to attend in-person visits Yes
(either at a clinic or other physical location)? No

What will you ask of the participant? You will be linked to an online survey where you
will be invited to answer a variety of questions

example: about how you use language in your everyday life
"At each visit, you will meet with a member of the and your opinions on a variety of topics.
study team and fill out questionnaires. The study also (This should be very broad - hit the highlights of
involves 2 blood draws, 1 MRI, and willingness to take the kinds of things they'll be asked to do so that
the study medication regularly." they are not surprised and can adequately determine

if it's something they might be interested in.)

Will participants receive anything for their time in
the study?

Yes No

Who are you recruiting?

You may list up to 5 main inclusion criteria and 5 main exclusion criteria for each
cohort.  Screening for full eligibility should be completed when interacting with participant or
within a screener.

  Be brief and avoid jargon Please exclude age and gender (displayed elsewhere on the listing)
Avoid redundency (e.g. if pregnancy is an inclusion criteria, do not also list "not pregnant" as
an exclusion critieria) Do NOT copy and paste the criteria from your protocol - select the main
points that can help someone decide if they might be a good fit and write them in
understandable language Criteria will be displayed on the site as a bulleted list 
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Is this study recruiting people with a specific Yes
condition(s)? No

Please enter your inclusion exclusion criteria for your study population

You might be a good fit for this study if:
(enter main inclusion criteria)

1. You speak either Arabic or English or both

2. You have opinions about science, technology,
values, health, well-being, government, and other
topics

3. You use the Internet

4.
__________________________________

5.
__________________________________

This study is not right for you if:
(enter main exclusion criteria)

1. You speak neither Arabic or English
(If none, enter "None")

2.
__________________________________

3
__________________________________

4
__________________________________

5
__________________________________

Where will visits be conducted?  Who can they contact to learn more?

Potential participants can express interest in joining your study by calling, emailing, or
sending a notification via the website. The individual you name below will be the point of
contact for these inquiries.
Primary Contact Name John D. Martin III

(Enter the name as entered in the IRB application.)

Primary Contact Phone
__________________________________
(*PLEASE DOUBLE CHECK THIS NUMBER IS CORRECT*)

Primary Contact Email john.d.martin.iii@unc.edu
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Would you be okay with us featuring or posting about Yes
your study on Research for Me social media? No

Please review the information below regarding the I agree
Research for Me team posting about your study on
social media:

1. So we can ensure the language in your listing can
also be used on social media, please check the box in
the following field for a free listing optimization. 

2. The approved language from your listing will be
used to write a short description of your study. A
link will be provided to your listing. 

3. The Research for Me team will select an appropriate
photo to be displayed alongside the social media post.

4. A post about your study will go live during the
listed recruitment window on this form, but only after
IRB approval.

We will notify you during the month your listing will
be posted on RFM Facebook and Twitter.

The Recruitment and Retention Program at NC TraCS Check here to request listing optimization from
offers optional, free review and revision of your Participant Recruitment Specialist (free)
listing for recruitment optimization. 

We will turn these around within 2 business days to
allow you to confirm updates and attach the revised
PDF to your IRB application for approval.

ONYEN or Epic user ID of the person completing this johnmar3
form (This allows the listing record to be visible on

your Researcher Dashboard before IRB approval, in
case revisions are needed.)

Email of person completing this form john.d.martin.iii@unc.edu
To receive a confirmation email with the listing PDF. (If your email is already indicated as either the

PI or contact email, you may include the email of
Must be a valid UNC or UNC Health Care address an additional team member who should receive an

email confirmation of this listing.)

Principal Investigator Email john.d.martin.iii@unc.edu
(Enter the PI's Email as listed in the IRB

To receive a confirmation email with the listing PDF. application. It will not be shared with the
public.)

Initial IRB application?  Need another team member to add information before you submit?  

Simply enter the ONYEN or Epic User ID for that team member here to give them access to the form via their
Researcher Dashboard.  Please only include 1 person's information.
 

__________________________________
(*For studies that are already IRB approved, all study team members have access to this form via Researcher
Dashboard - just let them know they need to go in and edit.)
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It is the responsibility of the study team to keep this listing in compliance with changes made to your IRB application.
After initial submission, updates to this form should be made via researcherdashboard.unc.edu.

I understand

Please verify your humanity below and then "submit" to save your information to the listing database.  

 An email confirmation with a PDF of this form will be emailed to the contacts listed above upon submission.

109



UNC Language and Opinion Survey

English

Welcome

Welcome.
Welcome!

Thank you for your interest in this study.

This research survey focuses on how speakers of different languages answer questions
about social and cultural values.

You received an invitation link to this questionnaire because you speak Arabic or English and
are a member of one of the lists or forums identified for sampling. The questionnaire that
follows is part of a dissertation study at University of North Carolina at Chapel Hill.

To complete the questionnaire, click the ">>" button below.

Informed Consent. Informed Consent 

This page describes informed consent for participation in a research study of the effects of
language on responses to survey opinion questions. "Informed consent" means that you, as
a participant in a study, must have full knowledge about the risks, benefits, and other
logistical aspects of research when you decide to participate. 

Please read the following information and then click the button below to agree to participate
in this study.    
 

Inclusion. Inclusion Criteria

To participate in this research study you must speak Arabic, English, or both, and regularly
use the Internet. You must also be at least 18 years old.

APPENDIX C: QUALTRICS INSTRUMENT (ENGLISH)
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Procedures. Procedures

You will be asked a series of questions about your opinions on a variety of topics. The
questionnaire will take approximately 20 minutes. This study will be conducted online using
an instrument created with Qualtrics.

Risks. Risks

No risks are expected from participation in this study. If you feel uncomfortable with a
question, you may skip that question or withdraw from the study by closing your web
browser.

Benefits. Benefits

There are no direct benefits for participants. However, through your participation in this
study, you are contributing to the scientific knowledge on how speakers of different
languages respond to opinion questions in survey studies.

Confidentiality. Confidentiality

All data obtained from participants will be kept confidential and will only be reported in an
aggregate format. No personal identifying information will be collected from participants
directly. The data will be stored in a secure database.

Compensation. Compensation

There is no direct compensation for participation in this study.

Participation. Participation

Participation in this research study is completely voluntary. You have the right to withdraw at
any time or refuse to participate entirely. If you wish to withdraw, please close your internet
browser and your responses will not be recorded. You must be at least 18 years of age to
participate in this study. Withdrawing from the study or choosing not to participate will not
affect your relationship to UNC.
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Institutional Review. Institutional Review

This study is approved under UNC IRB #21-1015.

Questions. Questions about the Research

If you have questions regarding this study, you may contact: John D. Martin III (principal
investigator), School of Information and Library Science, University of North Carolina at
Chapel Hill, +1.919.442.8014, john.d.martin.iii@unc.edu. This study is being conducted as
partial fulfillment for a doctoral dissertation.

Rights. Questions about your Rights as Research Participants

If you have questions you do not feel comfortable asking the researcher, you may contact
Sandra Hughes-Hassell (dissertation advisor), School of Information and Library Science,
University of North Carolina at Chapel Hill, +1.919.667.5483, smhughes@email.unc.edu.
You may also contact the Office of Human Research Ethics at the University of North
Carolina at Chapel Hill, +1.919.966.3113, irb_questions@unc.edu.

Agree. Agree to Participate

Please click the button below if you have read the above statement and agree to participate
in this study. It will take you to the questionnaire. If you do not wish to participate, you may
close your web browser now.

Demographics

Demo. Please tell us some basic information about yourself.

BirthYear. What year were you born?

BirthCountry. What country were you born in?

112



BirthCurrent. Do you currently live in the same country where you were born?

CurrentCountry. What country do you live in now?

YearsCurrent. How many years have you lived in
${q://QID104/ChoiceGroup/SelectedChoices}?

CountryLanguage. Do people speak the following languages where you live? (Select all that
apply.)

Acculturation

Acc0. The next section has questions about how you use language in your everyday life.

LangUse. You may speak multiple languages, but the following questions refer to English
and Arabic only. Select the box(es) for the language(s) you use, no matter how much.

LangUseMost. In general, what language do you use the most?

Yes

No

Arabic

English

Arabic

English
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LangUseLike. What language do you prefer to use?

LangUseChild. What language did you use with your family when you were a child?

LangSpeakHome. What language do you usually speak at home?

LangThink. In which language do you usually think?

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally
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LangSpeakFriend. What language do you usually speak with your friends?

LangMus. When you listen to music, in what language is it?

LangRead. When you read news online, in what language is it?

LangWatch. When you watch TV or movies, in what language are they?

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only

Arabic only

Arabic more than English

Both Arabic and English equally

English more than Arabic

English only
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LangReadBetter. What language do you read better?

LangWriteBetter. What language do you write better?

LangComp. What language do you use on your computer by default?

LangPhone. What language do you use on your smartphone by default?

XDraw. Think about drawing an X. Select the image below that represents how you would
draw an X. You can draw an X in the air with your finger or on a table to help you visualize it.
Note where you start and finish the drawing.

Definitely Arabic

Probably Arabic

Arabic and English equally

Probably English

Definitely English

Definitely Arabic

Probably Arabic

Arabic and English equally

Probably English

Definitely English

Arabic

English

Arabic

English
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Handed1. Do you consider yourself left-handed, right-handed, or ambidextrous?

Handed2. Which hand do you use for the following activities?

Trust Pre

TrustPre0. Please respond how much you agree or disagree with the statements that follow.

Left-handed Ambidextrous Right-handed

   Always left Mostly left
Left and right

equally Mostly right Always right

Writing with a pen or
pencil   

Eating with a fork   

Eating with a spoon   

Cutting with a knife   

Throwing a ball   

Picking up a
smartphone   

Scrolling on a
smartphone screen   

Using a computer
mouse   

Brushing teeth   

Carrying a shopping
bag   

Drinking from a teacup
or mug   
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TrustPre1. I feel that the information I disclose in this survey is safe.

TrustPre2. Responding to this survey makes me feel uneasy.

TrustPre3. I believe that the researchers behind this study will do their best to protect any
personal data I have disclosed.

TrustPre4. I feel comfortable disclosing information about my values in this survey.

TrustPre5. I feel uneasy about disclosing personal information in this survey.

TrustPre6. I think that this survey looks and feels like a legitimate research survey.

Direction assignment

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree
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ExpBegin. The next section has questions about your opinions related to a variety of topics,
including science and technology; happiness, well-being, attitudes and stereotypes.

Q42_O.
These are three basic kinds of attitudes concerning the society we live in. Please choose the
one which best describes your own opinion?

Q42_R.
These are three basic kinds of attitudes concerning the society we live in. Please choose the
one which best describes your own opinion?

Trust and Social Capital - Original Order

Q57_O. Generally speaking, would you say that most people can be trusted or that you need
to be very careful in dealing with people?

PeopleTrust_O. For each group listed below, indicate whether you trust people from this
group completely, somewhat, not very much, or not at all?

The entire way our society is organized must be radically changed by revolutionary action

Our society must be gradually improved by reforms

Our present society must be valiantly defended against all subversive forces

Our present society must be valiantly defended against all subversive forces

Our society must be gradually improved by reforms

The entire way our society is organized must be radically changed by revolutionary action

Most people can be trusted

Need to be very careful

   Trust completely Trust somewhat
Do not trust very

much Do not trust at all

Your family   

Your neighborhood   

People you know
personally   

119



OrgTrust_O. For each organization listed below, indicated how much confidence you have in
them: is it a great deal of confidence, quite a lot of confidence, not very much confidence or
none at all?

Social values, attitudes, and stereotypes - Original order

SC1_O. For each of following, indicate how important it is in your life.

Q1_O.
Family

   Trust completely Trust somewhat
Do not trust very

much Do not trust at all

People you meet for the
first time   

People of another
religion   

People of another
nationality   

   A great deal Quite a lot Not very much None at all

Religious organizations   

The armed forces   

The press   

The police   

The courts   

The government   

Political parties   

Universities   

Elections   

Major companies   

Banks   

Charitable or
humanitarian
organizations

  

Very important Rather important Not very important Not at all important
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Q2_O. Friends

Q3_O. Leisure time

Q4_O. Politics

Q5_O. Work

Q6_O. Religion

SC2_O.
Here is a list of qualities that children can be encouraged to learn at home. Which, if any, do
you consider to be especially important? Please choose up to five.

Very important Rather important Not very important Not at all important

Very important Rather important Not very important Not at all important

Very important Rather important Not very important Not at all important

Very important Rather important Not very important Not at all important

Very important Rather important Not very important Not at all important

Good manners Thrift, saving money and things

Independence Determination, perseverance

Hard work Religious faith

Feeling of responsibility Not being selfish (unselfishness)

Imagination Obedience

Tolerance and respect for other people   
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SC3_O. On this list are various groups of people. Could you please indicate any that you
would not like to have as neighbors?

Q27toQ32_O.
For each of the following statements, indicate how strongly you agree or disagree with each.

Q27_O. One of my main goals in life has been to make my parents proud

Q28_O. When a mother works for pay, the children suffer

Q29_O. On the whole, men make better political leaders than women do

Q30_O. A university education is more important for a boy than for a girl

Drug addicts

People of a different race

People who have AIDS

Immigrants/foreign workers

Homosexuals

People of a different religion

Heavy drinkers

Unmarried couples living together

People who speak a different language

Strongly agree Agree Disagree Strongly disagree

Strongly agree Agree Disagree Strongly disagree

Strongly agree Agree Disagree Strongly disagree

Strongly agree Agree Disagree Strongly disagree
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Q31_O. On the whole, men make better business executives than women do

Q32_O. Being a housewife is just as fulfilling as working for pay

Q33toQ41_O. How would you feel about the following statements? Do you agree or disagree
with them?

Q33_O. When jobs are scarce, men should have more right to a job than women

Q34_O.
When jobs are scarce, employers should give priority to people of this country over
immigrants

Q35_O.
If a woman earns more money than her husband, it's almost certain to cause problems

Q36_O. Homosexual couples are as good parents as other couples

Strongly agree Agree Disagree Strongly disagree

Strongly agree Agree Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree
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Q37_O. It is a duty towards society to have children

Q38_O.
Adult children have the duty to provide long-term care for their parents

Q39_O. People who don’t work turn lazy

Q40_O. Work is a duty towards society

Q41_O.
Work should always come first, even if it means less spare time

Q42toQ45_O.
Consider the following list of various changes in our way of life that might take place in the
near future. Indicate for each one, if it were to happen, whether you think it would be a good
thing, a bad thing, or don't you mind?

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree
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Q43_O. Less importance placed on work in our lives

Q44_O. More emphasis on the development of technology

Q45_O. Greater respect for authority

Happiness and well being - Original order

Q46_O. Taking all things together, would you say you are...

Q47_O. All in all, how would you describe your state of health these days? Would you say it
is...

Q48_O.

Good Don't mind Bad

Good Don't mind Bad

Good Don't mind Bad

Very happy

Rather happy

Not very happy

Not at all happy

Very good

Good

Fair

Poor

Very poor
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Some people feel they have completely free choice and control over their lives, while other
people feel that what they do has no real effect on what happens to them. Please use this
scale where 1 means "no choice at all" and 10 means "a great deal of choice" to indicate
how much freedom of choice and control you feel you have over
the way your life turns out.

Q49_O.
All things considered, how satisfied are you with your life as a whole these days? Please use
this scale where 1 means you are “completely dissatisfied” and 10 means you are
“completely satisfied” to indicate your satisfaction with your life as a whole.

Q50_O.
How satisfied are you with the financial situation of your household? Please use this scale
where 1 means you are “completely dissatisfied” and 10 means you are “completely
satisfied” to indicate your satisfaction with your financial situation.

SC6_O. In the last 12 months, how often have your or your family...?

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

   Often Sometimes Rarely Never

Gone without enough
food to eat   

Felt unsafe from crime
in your home   

Gone without medicine
or medical treatment
that you needed

  

Gone without a cash
income   

Gone without a safe
shelter over your head   
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Q56_O. Comparing your standard of living with your parents' standard of living when they
were about your age, would you say that you are better off, worse off, or about the same?

Science and technology - Original order

SC16_O.
Here is a list of some statements. Indicate how much you agree or disagree with each of
these statements. For these questions, a 1 means that you “completely disagree” and a 10
means that you “completely agree.”

Q163_O.
All things considered, would you say that the world is better off, or worse off, because of
science and technology? Indicate which comes closest to your view on this scale: 1 means
that “the world is a lot worse off,” and 10 means that “the world is a lot better off.”

Better off,

Worse off,

Or about the same.

   1 2 3 4 5 6 7 8 9 10

Science and technology
are making our lives
healthier, easier, and
more comfortable.

  

Because of science and
technology, there will be
more opportunities for
the next generation.

  

We depend too much
on science and not
enough on faith.

  

One of the bad effects
of science is that it
breaks down people’s
ideas of right and
wrong.

  

It is not important for
me to know about
science in my daily life.

  

1 2 3 4 5 6 7 8 9 10
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Trust and Social Capital - Reverse order

Q57_R. Generally speaking, would you say that most people can be trusted or that you need
to be very careful in dealing with people?

PeopleTrust_R. For each group listed below, indicate whether you trust people from this
group completely, somewhat, not very much, or not at all?

OrgTrust_R. For each organization listed below, indicated how much confidence you have in
them: is it a great deal of confidence, quite a lot of confidence, not very much confidence or
none at all?

Need to be very careful

Most people can be trusted

   Do not trust at all
Do not trust very

much Trust somewhat Trust completely

Your family   

Your neighborhood   

People you know
personally   

People you meet for the
first time   

People of another
religion   

People of another
nationality   

   None at all Not very much Quite a lot A great deal

Religious organizations   

The armed forces   

The press   

The police   

The courts   

The government   

Political parties   

Universities   

Elections   
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Social values, attitudes, and stereotypes - Reverse order

SC1_R. For each of following, indicate how important it is in your life.

Q1_R.
Family

Q2_R. Friends

Q3_R. Leisure time

Q4_R. Politics

Q5_R. Work

   None at all Not very much Quite a lot A great deal

Major companies   

Banks   

Charitable or
humanitarian
organizations

  

Not at all important Not very important Rather important Very important

Not at all important Not very important Rather important Very important

Not at all important Not very important Rather important Very important

Not at all important Not very important Rather important Very important

Not at all important Not very important Rather important Very important
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Q6_R. Religion

SC2_R.
Here is a list of qualities that children can be encouraged to learn at home. Which, if any, do
you consider to be especially important? Please choose up to five.

SC3_R. On this list are various groups of people. Could you please indicate any that you
would not like to have as neighbors?

Q27toQ32_R.
For each of the following statements, indicate how strongly you agree or disagree with each.

Q27_R. One of my main goals in life has been to make my parents proud

Not at all important Not very important Rather important Very important

Obedience Imagination

Not being selfish (unselfishness) Feeling of responsibility

Religious faith Hard work

Determination, perseverance Independence

Tolerance and respect for other people Good manners

Thrift, saving money and things   

People who speak a different language

Unmarried couples living together

Heavy drinkers

People of a different religion

Homosexuals

Immigrants/foreign workers

People who have AIDS

People of a different race

Drug addicts

Strongly disagree Disagree Agree Strongly agree
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Q28_R. When a mother works for pay, the children suffer

Q29_R. On the whole, men make better political leaders than women do

Q30_R. A university education is more important for a boy than for a girl

Q31_R. On the whole, men make better business executives than women do

Q32_R. Being a housewife is just as fulfilling as working for pay

Q33toQ41_R. How would you feel about the following statements? Do you agree or disagree
with them?

Q33_R. When jobs are scarce, men should have more right to a job than women

Q34_R.

Strongly disagree Disagree Agree Strongly agree

Strongly disagree Disagree Agree Strongly agree

Strongly disagree Disagree Agree Strongly agree

Strongly disagree Disagree Agree Strongly agree

Strongly disagree Disagree Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree
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When jobs are scarce, employers should give priority to people of this country over
immigrants

Q35_R.
If a woman earns more money than her husband, it's almost certain to cause problems

Q36_R. Homosexual couples are as good parents as other couples

Q37_R. It is a duty towards society to have children

Q38_R.
Adult children have the duty to provide long-term care for their parents

Q39_R. People who don’t work turn lazy

Q40_R. Work is a duty towards society

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree
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Q41_R.
Work should always come first, even if it means less spare time

Q43toQ45_R.
Consider the following list of various changes in our way of life that might take place in the
near future. Indicate for each one, if it were to happen, whether you think it would be a good
thing, a bad thing, or don't you mind?

Q43_R. Less importance placed on work in our lives

Q44_R. More emphasis on the development of technology

Q45_R. Greater respect for authority

Happiness and well being - Reverse order

Q46_R. Taking all things together, would you say you are...

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Strongly disagree Disagree Neither agree nor
disagree

Agree Strongly agree

Bad Don't mind Good

Bad Don't mind Good

Bad Don't mind Good

Not at all happy
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Q47_R. All in all, how would you describe your state of health these days? Would you say it
is...

Q48_R.
Some people feel they have completely free choice and control over their lives, while other
people feel that what they do has no real effect on what happens to them. Please use this
scale where 1 means "no choice at all" and 10 means "a great deal of choice" to indicate
how much freedom of choice and control you feel you have over
the way your life turns out.

Q49_R.
All things considered, how satisfied are you with your life as a whole these days? Please use
this scale where 1 means you are “completely dissatisfied” and 10 means you are
“completely satisfied” to indicate your satisfaction with your life as a whole.

Q50_R.
How satisfied are you with the financial situation of your household? Please use this scale
where 1 means you are “completely dissatisfied” and 10 means you are “completely
satisfied” to indicate your satisfaction with your financial situation.

Not very happy

Rather happy

Very happy

Very poor

Poor

Fair

Good

Very good

10 9 8 7 6 5 4 3 2 1

10 9 8 7 6 5 4 3 2 1

10 9 8 7 6 5 4 3 2 1

134



SC6_R. In the last 12 months, how often have your or your family...?

Q56. Comparing your standard of living with your parents' standard of living when they were
about your age, would you say that you are better off, worse off, or about the same?

Science and technology - Reverse order

SC16_R.
Here is a list of some statements. Indicate how much you agree or disagree with each of
these statements. For these questions, a 1 means that you “completely disagree” and a 10
means that you “completely agree.”

   Never Rarely Sometimes Often

Gone without enough
food to eat   

Felt unsafe from crime
in your home   

Gone without medicine
or medical treatment
that you needed

  

Gone without a cash
income   

Gone without a safe
shelter over your head   

Better off,

Worse off,

Or about the same.

   10 9 8 7 6 5 4 3 2 1

Science and technology
are making our lives
healthier, easier, and
more comfortable.

  

Because of science and
technology, there will be
more opportunities for
the next generation.
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Q163_R.
All things considered, would you say that the world is better off, or worse off, because of
science and technology? Indicate which comes closest to your view on this scale: 1 means
that “the world is a lot worse off,” and 10 means that “the world is a lot better off.”

Trust Post

TrustPost0. The next several questions are the same as several that you answered earlier in
the questionnaire. This is not a mistake. You are supposed to answer these questions a
second time. Please respond how much you agree or disagree with the statements that
follow.

TrustPost1. I feel that the information I disclosed in this survey is safe.

TrustPost2. Responding to this survey makes me feel uneasy.

   10 9 8 7 6 5 4 3 2 1

We depend too much
on science and not
enough on faith.

  

One of the bad effects
of science is that it
breaks down people’s
ideas of right and
wrong.

  

It is not important for
me to know about
science in my daily life.

  

10 9 8 7 6 5 4 3 2 1

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree
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TrustPost3. I believe that the researchers behind this study will do their best to protect any
personal data I have disclosed.

TrustPost4. I feel comfortable disclosing information about my values in this survey.

TrustPost5. I feel uneasy about disclosing personal information in this survey.

TrustPost6. I think that this survey looks and feels like a legitimate research survey.

Block 14

Feedback. Please leave feedback about the questionnaire, if you wish. Please do not put
personal information here.

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

Strongly agree Agree Neither agree nor
disagree

Disagree Strongly disagree

137



Powered by Qualtrics

138



APPENDIX D: QUALTRICS INSTRUMENT (ARABIC)
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