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Abstract

Purpose – The purpose of this article is to identify design guidelines for online resources based on the
subjective assessment criteria used by individuals to assess and process information resources. Thismethod of
creating design guidelines targeted at precise user groups has the potential to aid designers and developers to
create more user-centred information resources.
Design/methodology/approach – The authors gathered data using a prospective longitudinal study
investigating the information behaviour of expectant and new mothers. Women were asked to report on their
information-seekingactivities in a series of semi-structured interviews coveringpregnancyand earlymotherhood.
Findings – This research identified 15 assessment criteria that were utilised by women to assess and process
information resources. The most popular resource criteria amongst participants were credibility and
convenience, while completeness and relevance were the most popular information content criteria. The
authors found that assessment criteria were not considered in isolation, with criteria such as formatting and
search engine ranking impacting on participants’ perception of other criteria.
Practical implications – This research demonstrates the potential of linking a user groups subjective
assessment criterion to design guidelines. The authors propose that these guidelines could be used to help design
an online information resource. They could also be used to assess if an existing online resource met the needs of a
user group. The methodology used in this study could be leveraged to create design guidelines for user groups.
Originality/value – This research uses subjective assessment criteria as a means of understanding how
expectant new mothers process information resources. People use subjective judgements when processing
information resources, and this should be incorporated into the design of information resources. Analysing
longitudinal data allowed the authors to build a rich picture of how participants evaluated and compared
different information resources.
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Paper type Research paper

1. Introduction
The current era can be defined by ubiquitous access to information and the continuous
expansion of network information resources (Xiong and Zuo, 2019). Researchers have raised
concerns over the quality of information online and the lack of general quality standards for
online information (Metzger, 2007; Savolainen, 2011; Ghasemaghaei and Hassanein, 2015).
However, quality is a highly subjective concept which can make it difficult for researchers
and web designers to measure it objectively (Arazy and Kopak, 2011).

Users’ subjective perceptions when seeking information can determine their subsequent
actions (Zhang et al., 2019). For example, researchers have found the effort it requires to
process information influences a user’s perception of the content (Meppelink et al., 2016). As
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information-seekers use subjective measures when assessing online resources, this should be
reflected in the design of information resources (Ho et al., 2013).

This unique study uses concepts from the information behaviour domain to produce
design guidelines for online information resources. Specifically, this research analyses how
individuals process existing information resources using subjective assessment criteria. As
information-seekers subjectively assess information resources and the information they
contain, this should be reflected in the design of information resources (Ho et al., 2013).

The importance of useful design guidelines is often overlooked; this may be due to
designers choosing to follow trends or their intuition (Beukes et al., 2016). Guidelines should
not be a rigid set of standards; however, they do need to be based on more than just opinion
(Shneiderman, 2006). Instead, guidelines should come in the form of prescriptive
recommendations (Shneiderman, 2006). These recommendations can be used to provoke
discussion amongst relevant stakeholders allowing them to work through their conflicting
preferences and interests (Yetim, 2006).

Information behaviour and information systems (ISs) are conjunct disciplines with shared
research interests (Ellis et al., 1999). Research suggests that the study of information
behaviour could provide useful insights for IS researchers and developers (Hwang et al.,
2010). Information behaviour research changes the focus of questions from systems use to
information needs and task behaviours (Wilson, 2000).

Context plays a critical role in continued systems use (Kari et al., 2020). To create supports
thatmeet the needs of different groups, it is essential to undertake studies in different contexts;
for example, different cultures, countries and covering different health conditions (Sanders
et al., 2020). The context of this study is expectant and new mothers, whom have been
identified as a rich context in which to study information-seeking (Mckenzie, 2004). The term
“expectant mothers” refers to women in the prenatal period. For the purpose of this study, new
mothers refer to the postpartum period from zero to twelve months. Expectant and new
mothers are active information-seekers who search for information for themselves and their
families (Bernhardt and Felter, 2004; O’connor and Madge, 2004). Existing research indicates
that this cohort often consults a variety of information resources before making decisions
(Sillence et al., 2007a). Motherhood is a significant life event that can impact numerous areas of
a woman’s life, including her identify, her priorities and her life goals (Ruthven et al., 2018).

The main objective of this research is, therefore, to produce design guidelines for online
resources for expectant and new mothers. These design guidelines are based on the
subjective assessment criteria used by the expectant and newmothers. The next section is the
literature review; this section provides insight into information behaviour and information
processing, how the initial assessment criteria were identified from the literature and the
context of the study. Section 3 discusses the longitudinal researchmethod, data collection and
analysis. The findings of the study are covered in Section 4. In this section, commentary is
provided on how the study participants evaluated different information resources. Section 5
takes the findings and presents design guidelines for online information resources. Finally,
Section 6 concludes with a discussion of the contributions and limitations of the study, and by
highlighting potential areas for future research.

2. Literature review
2.1 Information behaviour and information processing
Information behaviour and IS are conjunct disciplines with shared research interests (Ellis
et al., 1999). Both disciplines focus on research questions concerned with the interaction of
people, information and technology (c.f. Sawyer and Huang, 2007). Information behaviour
“focuses on people’s information needs; on how they seek, manage, give, and use information,
both purposefully and passively” (Fisher and Julien, 2009, p. 1). Research has suggested that
the study of information behaviour could provide useful insights for IS researchers and
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developers (Hwang et al., 2010). Information behaviour research changes the focus of
questions from systems use to information needs and task behaviours (Wilson, 2000).

Previously IS studies have identified the importance of context for IS success (e.g. Kim
et al., 2015; Jeyaraj, 2020). However, the importance of individual success measures is not
consistent, with different measures being relevant depending on the system, user or
environment (Delone andMcLean, 2003). Studies have also shown that context plays a critical
role in continued systems use (Kari et al., 2020). As illustrated in Figure 1, context is also
central to information behaviour studies. Researchers have long argued that innovative and
useful contributions can only be produced through understanding the context of information
users (Wilson, 1981). For example, Sarkar and Sarkar (2019) found that young adults evaluate
mobile apps differently depending on whether they consider the app to be hedonistic or
utilitarian. Alternative terms used for context within information behaviour include setting,
environment, information-world and information-ground (Courtright, 2007). The context for
this study is expectant and new mothers.

Reviews of information behaviour research have highlighted that studies have tended to
focus on information needs and information seeking, with relatively few researchers
investigating how information is processed and used (Case and O’Connor, 2016; Pluye et al.,
2019). As discussed by Mahony et al. (2021), the terminology in the area of information
processing and use is inconsistent with multiple concepts having overlapping definitions
(i.e. information processing, information use and information utilisation). For example, in
Wilson’s (1997) revised model of general information behaviour, he defines information
processing in terms of information being incorporated into the seekers knowledge, values
or beliefs, and information use as changes to knowledge, behaviour, values or beliefs.
Wilson later combines these definitions under the single concept of information use
behaviour (Wilson, 2000). Hughes (2006) definition of information use was very broad,
encasing all aspects of information behaviour: “information needs and context, their
information seeking and use of information and their learning outcomes.”

Mahony et al. (2016) defines information processing and information use as two distinct
phases; with information processing defined as evaluating and comparing information
resources and information use defined as the outcomes of the information behaviour process.
Zhang et al. (2020) adopted a similar perspective when they examined the factors that impact
knowledge adoption using the dual-process theory of ELM (Elaboration Likelihood Model)/
KAM (Knowledge Adoption Model) derived from social psychology.

Another perspective found in the literature is to examine information processing in terms
of cognitive capacity andmental effort (Park, 2013). Recent research has explored factors that
impact on information-seekers ability to process information, and the potential negative
impacts such as information overload, avoidance and anxiety (Blankenburg Holm et al., 2020;
Lee et al., 2020; Soroya et al., 2021).

For the purpose of this study, we define information processing as having two stages,
evaluation and comparison (Mahony et al., 2016); this is illustrated in Figure 2. Information
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processing is a crucial part of the feedback loop, ensuring that information needs are satisfied
(Wilson, 1999). Evaluation is where information-seekers determine the quality of information
resources using assessment criteria (Ellis et al., 1993; Foster, 2004;Watson, 2014). The growth
of misinformation and disinformation online makes understanding how individuals evaluate
information particularly relevant (c.f. Leeder, 2019).

During the comparison stage of information processing, information-seekers may
compare information from multiple information resources as a method of verification (Ellis
et al., 1993; Watson, 2014). Information-seekers may also choose to combine the information
into one “information product” (Foster, 2004; Watson, 2014). This stage can involve both
external information resources and internal cues, such as relevant prior beliefs or past
experiences (Wood et al., 1985).

Information processing is subjective and occurs within themind of the information-seeker
(Wilson, 1997). This can make information processing challenging for researchers to analyse
(Wilson, 1997; Bawden and Robinson, 2012). However, through understanding the subjective
assessment criteria utilised by information-seekers to make quality judgements, it may be
possible to produce information resources that better meet their requirements (Mahony et al.,
2016). The next section discusses the subjective assessment criteria.

2.2 Subjective assessment criteria (SAC)
Individuals judge quality based on subjective criteria, and these can evolve over-time (c.f.
Hilligoss and Rieh, 2008; Lee et al., 2019a). To provide insight into this process, this study
developed a list of subjective assessment criteria (SAC) based on information quality (IQ)
and systems quality (SQ) concepts. Research has identified IQ and SQ as two of the main
factors in determining end-user satisfaction (Delone andMcLean, 1992; Delone andMclean,
2003; Wang, 2008). When searching for information, the quality and quantity of
information that users find can have a significant impact on their decision-making
ability (Deng et al., 2017).

To create the list of SAC, a review of information behaviour and IS literature was
undertaken following the concept centric matrix approach (c.f. Webster and Watson, 2002).
We divided the SAC concepts into two tables. Table 1 represents information resource
concepts; this is closely linked to SQ. Table 2 represents information content concepts; this is
linked to IQ.

Information-seekers can search, process and combine multiple sources of information. It
is, therefore, essential to be able to compare how they select and evaluate different
information resources (Sbaffi and Rowley, 2017). As such, we use the term information
resource instead of information systems in Table 1 to allow us to broaden our scope and
include more than just systems but also any source of information, including print and
personal.

We identified the SAC concepts by reviewing seminal and highly cited articles on IQ and
SQ in ISs (e.g. Delone and Mclean, 1992; Strong et al., 1997). The review also targeted
information behaviour research (e.g. Rieh, 2002; Sillence et al., 2007b), including how different

Figure 2.
Components of
information processing
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information resourceswere processed (e.g. Cheung et al., 2008; Zhang et al., 2020). Considering
the context of the study, we were particularly interested in concepts that emerged from
studies involving expectant and newmothers (e.g. Bernhardt and Felter, 2004; Larsson, 2009).
We observed the cohort’s tendency to be actively engaged in health information-seeking.

The phrase “alt terms” can be found several times under the definitions in both Tables 1
and 2. In this context, “alt terms” is used to highlight alternativewords or phrases found in the
literature used to explain the same concept. For example, timeliness can be used as an
alternative term for the currency of data. Another example is cognitive authority, which is
down as an alternative term for credibility. Cognitive authority is not precisely the same as
credibility, but it is closely related (Rieh andDanielson, 2007).Wilson’s (1983) theory proposes
that people assign cognitive authority to information resources based on how much they
believe the information resource knows about a topic. For example, an information-seeker
might consider their friend a good source of informationwhen buying a new computer but not
when seeking medical advice. Rieh (2002) operationalises this in terms of how much the user
can trust the information provided by the information resource.

To create a website that meets the needs of users, it is essential to understand their
requirements and how they evaluate different resources. However, designers can have a
preference for using their instincts or following fashions instead of working with end-users
(Beukes et al., 2016). Changes to the design of online information resources can have
unintended consequences. For example, changes made to WebMD forums negatively
impacted their popularity (Introne et al., 2019). Design guidelines can be advantageous during
web design projects. Although guidelines are not comprehensive academic theory, they can
provide a useful set of recommendations (Shneiderman, 2006). They can be valuable to
stakeholders such as researchers, designers, managers and usability specialists (Beukes et al.,
2016). Input from users is essential to ensure that guidelines reflect user needs and
preferences (Zaphiris et al., 2009).

2.3 Context of study: expectant and new mothers
The context for this study is expectant and new mothers. Studies have noted differences
between genders when researching how people search for and evaluate health information.
Ek (2015) indicated that “being female is a strong predictor of being more proactive and
engaged in seeking, gaining and discussing health-related issues” (p. 741). The impact that
pregnancy and motherhood has on a woman’s sense of identity is considered one of the
primary drivers of information-seeking (Montesi, 2017). Becoming a mother can bring major
changes to a woman‘s life, from practical day to day changes to alterations in priorities and
life goals (Ruthven et al., 2018). As a result, pregnancy and parenting have been identified as a
rich context in which to study information-seeking (Mckenzie, 2004).

Expectantmothers fall into a unique category between beingwell and being ill (Cohen and
Raymond, 2011). Mothers are usually more active information-seekers than fathers (Plantin
and Daneback, 2009), with information-seeking often increasing during pregnancy (Prescott
andMackie, 2017). Although not all expectant mothers experience ailments as a result of their
pregnancy, they must continuously make health decisions that can impact themselves and
their unborn child (Wennberg et al., 2013). Information-seeking is often associated with
uncertainty, where the seeker feels a lack of confidence in their state of knowledge (Beldad
et al., 2011). Due to the degree of change that occurs during pregnancy and early motherhood,
it is perhaps unsurprising that information-seeking can increase during this period.

Studies show that expectant and newmothers search for information on a variety of topics
during pregnancy and early motherhood. Topics include both general and health
information-seeking. Examples of search topics include:

(1) Antenatal complications (Slomian et al., 2017);
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(2) Labour (Gao et al., 2013; Montesi, 2017);

(3) Health conditions (Slomian et al., 2017; Naveh and Bronstein, 2019);

(4) Diet and exercise (Das and Sarkar, 2014; Yadav et al., 2019);

(5) Parenting strategies (Porter and Ispa, 2013; Lee, 2018);

(6) Products (Lagan et al., 2010; Fourney et al., 2015);

(7) Childcare and education (Brady and Guerin, 2010).

Research has suggested that increased health information-seeking during pregnancy can
lead to better self-care abilities, increased knowledge and potentially better pregnancy
outcomes (Shieh et al., 2009). Searching for information online and interacting with online
communities can provide mothers with a sense of empowerment, social support and relief
from the isolation which can occur during early motherhood (Pettigrew et al., 2016; Madge
and O’connor, 2006; Gibson and Hanson, 2013).

3. Research methodology
This study was undertaken from a social constructivist perspective. Social constructivism
espouses that ISs are embedded in social contexts (Orlikowski and Baroudi, 1991). They
influence and are influenced by aspects of their environment, for example, their user groups
(Latour, 1990). This perspective fits with the study’s focus on people and technology in
context.

This study employed a prospective longitudinal case study. Case studies are a well-
established research method within IS research (Benbasat et al., 1987; Lee, 1989; Walsham,
1995; Klein and Myers, 1999; Ngwenyama and Nielsen, 2014). In contrast to a snapshot view,
in a longitudinal study, the researcher develops an in-depth understanding of a phenomenon
and how it evolves over time (Lee et al., 2019b). As context is vital for IS success (Kari et al.,
2020), wewanted to gain an in-depth understanding of the context of the users in this study to
facilitate the creation of the design guidelines. Specifically, our aim was to understand how
the participants processed information resources across the different stages of pregnancy
and early motherhood.

Figure 3 provides a high-level breakdown of the research design. Participants were
recruited in the second trimester of pregnancy. We selected the second trimester for practical
reasons because many women are nervous to talk about their pregnancies before this point.
We used a form of snowball sampling to recruit participants (Rodr�ıguez-Ardura and
Meseguer-Artola, 2019), notices were placed on social media groups and in a newsletter that
targeted pregnant women. The research design included seven waves of data collection with
each study participant, Figure 3. The waves were scheduled at three-month intervals to cover
the period of pregnancy and early motherhood.

Figure 3.
Research design
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The study was longitudinal; this allowed us to conduct cycles of data collection and
analysis. The data were analysed using a mix of theoretical and inductive thematic analysis
(Braun and Clarke, 2006). The data were first analysed using a theoretical thematic analysis
where the data were analysed using the SAC discussed in Section 2.2. Next, we recoded the
data using an inductive approach. We completed this process to ensure any criteria that had
not been identified from the literature review were identified and to identify and code
contextual factors.

At the end of the data collection, once all the data had been collected and analysed, we used
the coded data to produce the design guidelines. The next sections provide more detail on the
process.

3.1 Data collection
The critical factor in deciding the length of the data collection period per participant was the
research objective, which specifies the analysis of subjective criteria used by expectant and
new mothers. For practical reasons, we decided to recruit women in the second trimester. As
stated previously, women can be nervous to talk about their pregnancies before this point. To
observe the information behaviour of newmothers, we decided to collect data for a minimum
of 12 months after childbirth. There is no universally accepted definition for the term “new
mother” (Davis, 2015); however, researchers in the medical field have studied maternal role
attainment (MRA).MRA examines the experiences of mothers in the first year after childbirth
(Barkin et al., 2010). We used the MRA definition as the definition of “new mother” in the
context of this study, and this helped to determine the length of data collection. Combining
this with the expectant mother phase, the length of data collection per participant was
approximately eighteen months.

Data collectionwas completed over seven “waves” divided throughout the study, Figure 4.
Twelve expectant mothers originally signed up for the study; however, due to attrition, only
the data from nine were included in the final analysis. Unfortunately, attrition is a common
problem with prospective longitudinal studies (Ployhart and Vandenberg, 2010). Two
participants exited after their first interview. Another participant exited after her third
interview because she moved to a different county. Data from these three participants were
not included in the final study because we decided that four waves would be the minimum
threshold for inclusion. Four waves gave us sufficient data to contrast the participants’ pre-
natal and post-natal information resource assessments. As a result, data from nine
participants were included in the final data analysis. Seven of those participants completed
the full seven waves, one participant completed four and one completed five, see Figure 4.

Figure 4.
Data collection waves
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Data were collected using semi-structured interviews and activity diaries. In each
interview, participants were asked to recount examples of information-seeking. During the
interviews, participants were asked to narrate their perceptions of the different information
resources accessed and rejected. Interviews are considered one of the most important
qualitative research methods (Qu and Dumay, 2011). They are an efficient method of
gathering rich, empirical data (Eisenhardt andGraebner, 2007). Semi-structured interviews in
particular, allow the researcher to “delve deeply into social and personal matters” (DiCicco-
Bloom and Crabtree, 2006, p. 315), making them useful for studying the contextual elements
of information behaviour.

During the interview process, the interviewer needs to show empathy for the interviewee
(Myers and Newman, 2007). As this was a longitudinal study, which required a significant
commitment from the participants, the need for empathy was particularly relevant.
Interviews were undertaken at a time and location which suited the participant. This meant
that interviews often occurred in the participants own home, sometimes late in the evening.
Although we planned to schedule the interviews every three months, adjustments were
accommodated due to illness or family commitments. These adjustments explain the
differences in time that it took participants to complete the study, see Figure 4.

Interviewing does comewith its challenges; some of the challenges faced during this study
were discussed in previous articles, such as dealing with shy or disinterested interviewees
(Myers and Newman, 2007). However, challenges that are not usually discussed is a
researcher’s fear when they watch an eight-month pregnant interviewee run up a slide
because their toddler is refusing to come down. There is also a lack of advice on how
interviewing somebody while they are getting their hair cut, in their kitchen, while their
hairdresser keeps interrupting to ask questions.

The secondmethod used to collect data was an activity diary. Interviewswere the primary
method of data collection, while the activities diaries were used as a way for participants to
record their information-seeking between interviews. Diaries are a useful method of
augmenting interviews by providing insight into participants’ day-to-day behaviour and
experiences (Corti, 1993). The activity diaries became less successful in the antenatal period
as some participants forgot to fill them in between sessions. Figure 5 provides an example of
an activity diary collected during the study.

Figure 5.
Sample activity diary
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3.2 Analysis
Due to the length of a longitudinal study and the volume of data involved, the first step of data
analysis was data reduction. Data reduction is a useful method for managing transcription
data that would otherwise be spread over many different files (Miles et al., 2013). Throughout
the study, 63 interviewswere conducted, and 36 activity diarieswere submitted. As discussed
at the beginning of Section 3, coding and analysis was an iterative process. As each wavewas
completed, data were reduced, coded and analysed. This gave us time to create preliminary
conclusions between waves and then to check interpretations with participants during the
next interview. Semi-structured interviews are useful for this as they are designed to enable
researchers to ask additional questions in order to gain further clarity about a topic of interest
(Ikhalia et al., 2019). Figure 6 provides an example of an analytic memo from the study.

Datawere analysed using thematic analysis (Athwal et al., 2019).We first used a deductive
approach drawing on key concepts identified from the literature and used to form seed
categories. The next step involved conducting an inductive approach to ascertain if any
criteria had not been identified from the literature review and to identify and code contextual

Figure 6.
Sample analytic memo
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factors. This hybrid approach was motivated by the desire to limit research bias and to
provide the researchers with a better opportunity to identify the themes inherent in the data
(Ikhalia et al., 2019). The seed codes used for the deductive analysis came from the SAC
discussed in Section 2.2. For illustration, Table 3 displays quotes coded against the
convenience code. Quotes were coded against the convenience code for seven out of the nine
participants during the study.

Validation in qualitative research is fundamentally about assessing the degree to which
the findings accurately represent the phenomena that the researcher is investigating (Hair,
2007). While quantitative research relies on statistical formulae to ensure validity (Straub
et al., 2004), assessing validity in qualitative research ismore diverse as it depends on the type
of qualitative research undertaken (Hair, 2007).

Creswell andMiller (2000) proposed a framework to guide researchers in selecting validity
procedures. The framework is divided into three sections: (1) lens of the researcher, (2) lens of
study participant and (3) lens of people external to the study. Table 4 illustrates how this
framework was applied to this study.

An example of one validity procedure used during the study was member checking,
Table 4. This was done in two ways. During the interviews, participants were asked about
analysis and interpretations gained from the previous interview. This was a continuous
process that allowed us to validate their analysis. It also allowed further questions to be
asked, when, on reflection, it was found that a topic had not been explored enough in a

Participant Quote

Betty “I think because I’m already signed up to Facebook. If you go on the forums, you have to sign up
and answer questions from e-mails. It takes twenty minutes before you can even write
something. So, it would take too long if something was in your head and you wanted to say it”
“I always just use Google because it’s easier, it’s on my phone”

Lizzy “I used to get books on everything, but it is just easier to go directly online, rather than to read a
whole book”

Celina “It was handier to get the book than the laptop when the book was here. I just looked it up
quickly”
“No [the newsletter] just comes tomy phone, and if I am on the toilet, I can read it. So, if I only had
it on my laptop and my box was full of newsletters, then it might be a nuisance, but it comes to
my phone, so it is very handy”
“Babycentre is so easy for me, and I know it, so I just go there”

Susan “Imean obviously, I look at the Internet quite a bit with things because it’s just at your fingertips”
Janet “I’ve two very small children, so actually getting out is not as easy as it was. I think that’s

possibly one of the main reasons why I’m reverting to some of these forums, instead of attending
these groups, it is because I just can’t get to them”

Lily “I would buy my shopping online. I’m doing it now because I was sick at the start and now it’s
just easier getting a big shop delivered because you don’t have to lift all the stuff yourself”
“We have an account with Amazon, so it is just easier; you don’t have to put in all your details
again”
“I don’t hate computers; I mean it is just more of an effort to turn it on. It’s not the first place I
think to go in terms of looking for information”

Mary “Yeah, [the newsletter] comes and I always look at it. I find it actually very convenient”
“Since I went back to workwhich was before she turned one, I wasn’t always reading the weekly
newsletters. . .. because again, lack of time”
“For the health stuff, I would look a lot at the Internet because it’s easier. It’s just accessible
anytime”
“I suppose I would talk to people more about general information because it comes up in
conversation as well”

Table 3.
Quotes against the
code convenience
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previous session. The second type ofmember checkingwas completed at the end of the study,
once all the data were analysed and collated. Each participant was analysed as a single case,
before being compared in cross-case. Three participants agreed to read their own full case
analysis and to highlight any issues. Engaging in member checking provided us with
sufficient evidence to satisfy saturation in the coding process.

4. Findings
4.1 Information resource subjective assessment criteria (IRSAC)
This section provides an overview of the IRSAC criteria used by expectant and newmothers;
summarised in Table 5. The table includes all women whose data were included in the study.
Also, present in the table, are all the IRSAC that were identified in Section 2.2. An X is used to
indicate that there was at least one quote from that participant coded against that criterion.
The criteria are organised top-down, with the criteria with the most quotes at the top. The
participants are organised left to right, with participants who have quotes coded against the
broadest range of criteria on the left.

Table 5 illustrates the fact that there were no quotes for the IRSAC criteria flexibility,
integration and responsive. As a result, there will be no design guidelines based on these

Lens Procedure Example from this study

Lens of the researcher Triangulation (1) Use of both interviews and activity diaries
(2) Use of cross-participant analysis

Disconfirming
evidence

(1) As this is a prospective longitudinal study, there
was room for the analysis to evolve and categories
to change through the different waves

Lens of study
participants

Member checking (1) All study participants made themselves available
during transcription and coding to allow the
researchers to contact them to ask additional
questions and confirm interpretations

(2) Three participants were asked to review their own
single case when the analysis was complete

Prolonged engagement
in the field

(1) As this is a longitudinal study, significant time was
spent with each participant

Lens of the people
external to the study

Chain of Evidence (1) Chains of evidence allow readers to understand how
conclusions were derived from the evidence

Source(s): Adapted from: (Creswell and Miller, 2000)

Code Susan Janet Betty Celina Lily Lizzy Mary Maria Kelly

Credibility X X X X X X X X X
Convenience X X X X X X X
Format X X X X X X
Rank on search list X X X X
Usability X X X X
Perceived utility X X X
Security X
Flexibility
Integration
Responsive

Table 4.
Validity procedures

Table 5.
Summary of

information resource
SAC mentions by

participant
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criteria in the next section. It is also clear from Table 5 that all participants were concerned
with the credibility of the information resource, the provider of the information. Credibility is
the only IRSACwith a quote from every participant against it, and it is the only IRSACwith a
quote from Kelly. The next sections will discuss every criterion in more detail.

4.1.1 Credibility. Credibility was the Information Resource SAC criterion that was most
frequently discussed across all the participants. It is defined in Section 2.2 as “the believability
of the information resource”. The analysis of participant data found that the believability of
the information resources was judged primarily based on three factors:

(1) The professional qualifications and experience of the provider.

(2) The personal experience of the provider.

(3) The reputation of the provider gained through personal experience or brand
awareness.

Professional qualificationswere another sign of credibility for the study participants.Medical
experts were a preferred information resource for medical tasks, particularly in cases of high
uncertainty. Participants found medical experts even more credible when they had personal
experience of a problem or situation. Betty was traditionally distrustful of medical
professionals; she became more comfortable when she found a general practitioner (GP) who
had children.

I don’t normally trust the doctor. I trust someone who has been there and done that, whereas doctors
are reading from textbooks and they are not always right.

All the participants trusted stories from other parents who had been through similar
experiences. However, there was some concern about accessing personal stories through
forums or blogs. This was because the identity of the authors could not be verified. Maria
stated that she used Facebook Groups over forums because she felt the connection to a
Facebook Profile adequately verified other users.

When you are on a forum you don’t put in your real name; you have a nickname or a pseudonym
whereas on Facebook they are using likeWendy English or Aideen Ni Ghallachoir. You feel it’s okay
that they are a real person.

We found evidence of participants combining information resources with different types of
experiences. For example, when Mary got mastitis for the first time, she decided to gather
information from “[her]midwife, [her] doctor, [her] sister and another two or three friends who
had previously had it when they had babies in the past”.

Janet highlighted the importance of an eHealth information resource projecting a
professional feel, particularly when a parent is looking for information concerning the health
of their child. However, Janet also found that she was more forgiving of formatting errors for
well-known brands than for unknown sites. This demonstrated that one way for an online
resource to appear more credible is to be affiliated with an organisation known to the target
audience.

It was observed that credibility was context-specific and changed over time. For example,
during the antenatal period, Lizzy referred to her sister as the person she most trusted. Her
sister is a midwife and a mother. Lizzy used to ask her sister to verify information and advice
that she had received from her GP. In the postnatal period, Lizzy and her sister disagreed over
Lizzy’s decision to do extended breastfeeding and baby-ledweaning. Lizzy then described her
sister as “just another medical point of view”.

Medical experts were a preferred information resource for medical tasks, particularly in
cases of high uncertainty. However, many of the participants did not judge them as credible
when it came to parenting advice.
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4.1.2 Convenience. Convenience is defined in Section 2.2 as the “perceived ease with which
the user may use/access the information resource.” A review of the data found that online
information resources were often considered convenient because of their ability to access
information at any time, in a range of locations. However, there were also features of
individual online information resources which made them less convenient, for example, the
data entry requirements for an individual site. For Lizzy, convenience was the ability to find
right information at the right time. She commented on how she “used to get books on
everything, but it is just easier to go directly online, rather than to read a whole book.”

When Betty was asked why she joined a Mother and Baby group on Facebook instead of
on a forum, it was all down to convenience.

If you go on the forums you have to sign up and answer questions from e-mails. It takes twenty
minutes before you can even write something. So, it would take too long if something was in your
head and you wanted to say it.

Lily commented on the convenience of online shopping because you did not need to leave the
house, and they delivered your orders. She preferred to order on Amazon because she had an
account with them, so she did not have to retype her information; all the details were
already saved.

4.1.3 Format. Format is defined in Section 2.2 as “the look and feel of the information
resource, including the method of presenting the information.” This is one criterion that can
influence a user’s perception of the other criteria. Poor formatting was shown to influence a
user’s perception of online information resource credibility. Betty commented that she and
her husband “went for the doctor kind of sites; they looked more professional and seemed more
accurate.”

The format of a website was essential for Lizzy. She discussed how she would move on
from a website based on its design.

It might be a bit judgemental, but it also depends on what the site looks like as well, how it is
formatted, and if it is clean looking. Do you know? If it is very messy looking, I will just move on.

Janet noted the interplay between format and credibility. Mainly, when a website was
associatedwith awell-known brand, it was easier to overlook formatting issues, butwhen she
did not recognise the brand, she became more acutely aware of any issues.

4.1.4 Usability. Usability is defined in Section 2.2 as “the level of ease the user experiences
interacting with the information resource and navigating through it.” Good navigation makes
it easier for users to find the information that they are looking for.When Lizzywas discussing
one of her favourite online resources, she stated that she liked “the overall design and the
layout, it is very easy to navigate.”Whereas poor usability was shown to cause expectant and
new mothers difficultly locating required information. Poor usability also negatively
impacted their perception of the credibility of the information resource.

Lily was hesitant to purchase products on websites where the features did not function as
expected; it made her trust the site less. Susan stopped using an app during the antenatal
period because she found it challenging to customise; it was providing her foetal development
information on the wrong week. Customisable features are only useful if they are easy for
users to engage with.

4.1.5 Perceived utility. Perceived utility is defined in Section 2.2 as “a balance between how
useful an information resource is considered and the perceived cost (effort, opportunity cost and
monetary cost).” This criterion looked at features that data analysis highlighted as useful,
reasons for repeat visits to an information resource. One example of a design feature that a
participant found useful is the time function on a baby recipe app, namely the Annabel
Karmel app. Susan discussed the value of being able to set a timer for each stage of the recipe.
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Facebook groups were popular amongst the study participants. Maria attributed her use
of Facebook groups over forum groups to the integration with her regular newsfeed. She
found this useful as it allowed her to build closer connections with members of the group.

My newsfeed would automatically come up, and I would read it, and if anything is of interest to me, I
will read through the advice and the information that the other people have given. That’s the kind of
thing which I find really useful, so I suppose you feel more of a connection than you do with the
BabyCentre ones that I used to use before.

4.2 Information content subjective assessment criteria (ICSAC)
This section provides an overview of the ICSAC criteria used by expectant and newmothers;
this is summarised in Table 6. The table includes all women whose data were included in the
study, and also presented are the ICSAC identified in Section 2.2. An X is used to indicate that
there was at least one quote from that participant coded against that criterion. The criteria are
organised top-down, with the criteria with the most quotes at the top. The participants are
organised left to right, with participants with quotes coded against the broadest range of
criteria on the left.

Table 6 illustrates that there were no quotes for the ICSAC criterion accuracy. As a
result, there will be no design guidelines based on accuracy in the next section. Unlike the
IRSAC, no ICSAC criteria have a quote from every participant. The two ICSAC criteria
with the most quotes coded against them are complete and relevance, Table 6. Relevance is
a particularly subjective measure as it refers to how the information meets the needs of the
information-seeker. In the following sections, we discuss each of these criteria in more
detail.

4.2.1 Security. Security is defined in Section 2.2 as “confidence that the resources will protect
user data frommisappropriation or unauthorised alteration or loss.” The key elements of this
criterion are the ability to remain anonymous and keep data private. The criterion was
mentioned by only one participant, Susan. Susan felt that pregnancy was an individual
experience and appreciated her privacy.

4.2.2 Complete. Complete is defined in Section 2.2 as “the comprehensiveness and depth of
the information”. The complete criterion can refer to (1) the level of detail provided on a
particular topic and (2) the number of different topics per site. BabyCentre was a popular
source of information for participants because of the variety of topics available. As stated by
Mary, “I knew BabyCentre would have [the information], it holds everything”.

Weobserved a connection between the complete criterion and the credibility criterion. The
analysis found that information resources that provided comprehensive information on a
topic were often considered more trustworthy. Lizzy decided to opt for a home birth; during
the study, she often commented on how much she trusted the midwife who was responsible
for her care.

Code Mary Lizzy Maria Janet Lily Kelly Betty Susan Celina

Complete X X X X X X X X
Relevance X X X X X X X X
Currency X X X X X X X
Use of Language X X X X X
Reliability X X X
Concise X X
Freedom from Bias X X
References X
Accuracy

Table 6.
Summary of
information content
SAC mentions by
participant
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The midwife definitely gives me more information than the hospital ever did. Whether she is for or
against she will tell me both and let me decide then. It makes me trust her more, because I know if she
is against it, she will still tell me.

Participants often combinedmultiple information resources to get a full picture. They liked to
combine expert resources with personal sources of information. Janet found one online
resource, which combined personal stories with expert advice to be particularly useful. She
stated that it was difficult to make an informed decision when she did not feel she had all the
information. A link was found between the complete criterion and the relevance criterion. If
an information resource did not provide enough detail on a topic, it could also be perceived as
not being relevant to the user’s needs.

The study also found that comprehensive information is not always what is wanted.
Susan, Mary, Lizzy and Lily all reported avoiding information at different points. Although
Lizzy mostly preferred to have as much information as possible, occasionally she opted to go
for a “less is more” strategy. She stated that she would “sometimes just look at basic
information and not go into the detail, because it will make [her] worry”.

4.2.3 Relevance. Relevance is defined in Section 2.2 as “the applicability of the information
to the user’s needs.”The analysis of the study data found that the relevance of the information
was judged primarily based on two factors:

(1) The fit to the task or situation.

(2) The applicability to location

Both Susan and Maria reported that they stopped using information resources because they
contained too much irrelevant information. Maria had found the BabyCentre app to be a
useful information resource in the antenatal period. However, in the post-natal period, she
found it filled with information that did not apply to her.

Participants were not always able to locate information relevant to their specific needs.
Maria commented on the vast quantities of information available online but noted that it was
still sometimes difficult to find information that precisely fit her requirements.

It is easy to find information; the difficultly is scrolling through to find what is relevant to you. If you
put into Google “Placenta Previa” all these different things come up, and you are trying to whittle it
down and narrow it down. There is just so much there, and you are trying to tailor it to fit your
pregnancy and what you are going through at that time.

Betty stated that she found forums and Facebook more useful in the post-natal period
compared with medical sites for specific parenting questions. Betty felt that each child is
different, and the medical sites were too general, not allowing for individuality.

I found EuMom brilliant and the Facebook groupmoms’ group, I think teething is very personal, and
every child is different. I do not think you can listen to the medical sites because they are telling you
every child is the same, and they are not.

Relevance based on locationwas another issuewhich came up several times during the study.
This varied depending on the information need. Susan, Janet, Mary and Lizzy preferred to
access medical information from Irish websites. The difference in healthcare systems partly
drove this preference. As a result, UK websites were the second preference because of the
similarities between the healthcare system in Ireland and the UK. Location-based relevance
was also commented on by Susan when she was looking up weaning guidelines, by Janet
when she was looking to purchase a stroller, and by Mary when she was searching for
childcare.

4.2.4 Currency. Currency is defined in Section 2.2 as “the age of the information.”Analysis
of the data found that the currency of information influenced expectant and new mothers’
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selection of a range of information resources. This criterion was more of a concern during
medical information-seeking. The importance of currency for medical information-seeking
was driven by the fact that medical information and guidelines are continually being updated
and the need to be informed of the latest research.

Themajority of participants stated that they preferred to access to up-to-date information.
Participants who previously had children were open to reusing their old books for general
tasks such as weaning. However, Janet did go online to investigate how guidelines had
changed in the interim.

It was found that participants often assumed the position of a search result on Google was
a good indicator of the recency of the information. One participant, Maria did not feel a need to
check the date of information herself; she just went by the position on Google.

I don’t check how old online information is. I suppose I should do really, but I think when you are
typing something quite general into Google (maybe I am wrong) that it gives you the newest
information first.

Susan was also conscious of the currency of personal resources in the pre-natal period. She
felt that people were likely to forget some of the details of what it was like being pregnant.
This was particularly true of her mother because it was so long since her mother was
pregnant. Interestingly, Susan did not have the same concerns in the post-natal period about
parenting advice.

4.2.5 Use of language. Use of language is defined in Section 2.2 as “the information is easy
to read and understandable.” This is important as it judges if the information content is
understandable to the user. This criterion was found to influence the expectant and new
mothers’ perception of the information resources credibility.

Participants reported finding online health resources such as forums less intimidating than
medical professionals, due to the terminology used. The language used by medical professionals
can include confusing terminology which may put people off asking questions. Betty reported
waiting until she got home from the doctors and either using Google to translate what she had
been told or going straight to her mother and baby Facebook group and asking their advice.

I just find the mothers on the Facebook group more down to Earth than the doctors. They will just
explain it in a way that you can understand rather than being told things in big medical terms that
you have to Google, and you are not sure you heard it right or if you are spelling it right.

Several participants noted differences in the language and tone used in pregnancy and baby
websites from different regions. Participants showed preferences for websites that originated
from Europe or Australia. Susan felt that some of the American websites were “geared
towards the Disneyland pregnancy”. Other participants noted that the tone on some American
websites felt condescending; the following quote from Maria can illustrate this.

They are American ones, and just the language and the tone they use is kind of condescending I feel
anyway. I don’t go onto those websites anymore because they just irritate me.

4.2.6 Reliability. In Section 2.2, reliability is defined as “the consistency and dependability of
the information”.We found that participants did not have any specificmethods of judging the
reliability of information. However, it was noted that a resources placement within the online
search results influenced participants’ perception of the information reliability. Mary stated
that she usually assumed that on “the first page of results, you get the basic sites that would be a
bit more reliable.”

Several of the participants liked to return to information resources they had used before.
Kelly remarked that she liked to “just go for the same sources because they have been reliable
sources for” her. Janet was different, she did not have a reliable source that she liked to go
back to instead, she just used Google keyword searches when she needed information.
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4.2.7 Concise. Concise is defined in Section 2.2 as “the information is succinct, lacking in
superfluous detail.” When information is concise, it enables expectant and new mothers to
access relevant information quickly. This criterion is associated with the use of language
criterion.

Celina and Maria were particularly interested in concise information. Celina found that
once her daughter started moving, she was more distracted and had less time for searching.
Celina wanted information that she could quickly read in 10 min. Celina commented that if
information were “handed to [her] all neatly on one page [she] would like it but if [she] had five
or ten pages to read through probably not.” Time restriction was a common issue with
participants in the postnatal period and it influenced the frequency of their information-
seeking and their choice of information resources.

Maria showed a definite preference for information resources that delivered only the facts.
Although she valued her Facebook group, she was dismissive of any other information
resource that had “emotive language attached to it”.

4.2.8 Freedom from bias. Freedom from bias is defined in Section 2.2 as “the information is
not influenced by a particular point of view or agenda.”The analysis found that expectant and
new mothers were conscious of the views and agendas of authors and the potential bias that
advertising could bring to an information resource. This criterion can negatively influence
participants’ perception of an information resource credibility.

Lizzy avoided information that was sponsored by milk formula companies. She felt that
formula companies were influencing certain sites to provide poor breastfeeding advice so
women would give up and turn to formula.

I think it has a hidden agenda because it was sponsored by formula companies. They want to make
money and they won’t make money frommums breastfeeding, so they give out poor advice, so some
people supplement with formula.

Participants reported that feeding and weaning were two areas with a lot of conflicting
opinions and advice, particularly when it came to Internet forums. Mary reported becoming
confused by the conflicting opinions that she found online concerning weaning. This feeling
of confusion began to abate when she realised some of the people online were “fanatics of
what they believed”.Mary and her partner decided to compare the information that they had
found to develop a weaning strategy that would work for them.

4.2.9 References. References are defined in Section 2 as “citations for used material or
recommendations for additional sources of information.” The use of references can increase
the credibility of an information resource by highlighting the quality of research.

Although references were only discussed by Mary, it is something that was particularly
important to her. Mary commented that a good site was one which “has links to the references
where they get their own information from. So, you can then deepen the research more and
more yourself.”

5. Design guidelines for online resources for expectant and new mothers
The objective here was to gain an understanding of how expectant and newmothers process
information resources and information content and to use this to generate design guidelines
tailored to their needs. The previous section detailed the study’s findings and presented the
subjective assessment criteria used by participants. This section will present the design
guidelines identified based on those findings.

Table 7 presents the design guidelines for online resources for expectant and new
mothers.When the analysis was concluded support was found for six of the IRSAC criteria (1)
Credibility, (2) Convenience, (3) Format, (4) Usability, (5) Perceived Utility and (6) Security. A
seventh criterion was added based on the analysis Rank on Search List. As discussed in the
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previous section, the placement of a resource on the search ranking can influence people’s
perception of its currency and its reliability. Due to its influence, it was deemed important to
include design guidelines specific to this area.

Fourteen design guidelines were created based on the seven IRSAC criteria and are
presented in Table 7. The criteria are ordered in descending order, with the criteria which
were discussed most often amongst the participants at the top. As a result, credibility and
convenience were the most frequently discussed by participants during the study.

Table 8 presents the design guidelines for online information content for expectant and
newmothers.When the analysis was concluded, support was found for eight of the subjective
assessment criteria for online resources. However, only seven were used to create design
guidelines: (1) Currency, (2) Relevance, (3) Complete, (4) Use of Language, (5) Concise,

Criteria Design guidelines

Credibility (1) List background information of contributors including professional qualifications
and personal experience

(2) Highlight any professional organisations connected to the eHealth resource
(3) Work to increase brand awareness

Convenience (1) Reduce the amount of input required by users of forums
(2) Make site accessible on a wide range of devices
(3) Allow users to change the frequency of push content

Format (1) Consider the layout, the balance of text and multimedia
(2) Consider using multimedia to enhance users understanding of topics
(3) For general topics, use colours and images to enhance user engagement

Rank on Search
List

(1) Optimise website design to improve search engine rankings

Usability (1) Ensure features work properly and function as expected
(2) Ensure online resources are easy to navigate

Perceived Utility (1) Allow users to register for notifications for new, relevant content
Security (1) Facilitate anonymous browsing

Criteria Design guidelines

Complete (1) Topics should be covered in as much detail as possible
(2) Provide a personal folder to allow users to save their own notes, media and links
(3) Provide topic summaries with further detail included in a link or collapsible section
(4) Include a range of topics that interest your target audience
(5) Include a mix of personal stories and expert opinions

Relevance (1) Localise information for different regions
(2) Highlight key points from articles and personal stories

Currency (1) Information should be reviewed and updated regularly
(2) Clearly state the last date information was updated

Use of Language (1) Be clear and ensure medical terms are explained
(2) Use authoritative language; avoid the use of slang and colloquialisms
(3) Ensure that statistics are used appropriately and explained with a narrative

Concise (1) Summarise facts and avoid extra detail
(2) Provide facts and avoid emotive language

Freedom from
Bias

(1) If an article is written from a particular perspective, highlight this
(2) Be conscious of the negative perception that certain sponsors or advertisers could

cause
References (1) Clearly display references for source material

(2) Provide references to help users who wish to do additional research on a topic

Table 7.
Design guidelines for
online information
resources

Table 8.
Design guidelines for
online information
content
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(6) Freedom from Bias and (7) References. The last criterion, reliability, was not used for
design guidelines because participants only mentioned it was important, they did not
articulate how they judged or evaluated it.

Eighteen design guidelines were created based on the seven ICSAC criteria and are
presented in Table 8. Like the previous table, the criteria are presented in descending order,
with those discussed most often at the top. As a result, complete and relevance were the most
frequently discussed by participants during the study.

6. Conclusion
The objective of this study was to produce design guidelines for online information resources.
These guidelines were presented in the previous section and they emerged based of an analysis
of the SAC criteria which were discussed in Section 4. These guidelines have the potential to be
utilised as a prescriptive set of recommendations by practitioners (Shneiderman, 2006).

To develop the guidelines, we analysed longitudinal data to understand how the study
participants searched for and processed a range of different information resources. By not
restricting the analysis to online resources it allowed the researchers to witness why
participants sometimes choose between different information resource types and why they
sometimes choose to combine them. Focussing solely on online information resources would
have prevented us from understanding the assessment criteria used by individuals when
multiple information resource types are available (Zhang, 2014). By exploring the criteria
used by expectant and new mothers on a range of resources it provided us with richer
insights for which to develop the design guidelines for online resources.

Information processing is difficult for researchers to analyse because it is subjective and
occurs within themind of the information-seeker (Wilson, 1997; Bawden and Robinson, 2012).
Subjective assessment criteria were used as a lens to understand how participants evaluated
and compared a range of different information resources and the information content held
within. As information-seekers use subjective judgements when processing information
resources, it is important that this is incorporated into the design of information resources (Ho
et al., 2013). This should allow the information resource design to reflect the preferences and
requirements of the target audience more closely. This method of identifying design
guidelines for online information resources could be used in other contexts to create design
guidelines specific to those circumstances.

This study built on the information processing model from Mahony et al. (2016), adding
subjective assessment criteria as measures for how information content and resources are
assessed. Information processing is a crucial part of the information behaviour process, as it
plays a role in helping satisfy information needs (Wilson, 1999). However, information
processing has remained relatively under-researched, with areas such as information needs
and seeking attracting more focus than how information is processed and used (Case and
O’Connor, 2016; Pluye et al., 2019).

6.1 Contributions
The guidelines can be utilised as a checklist for usability, user experience and design
specialists when evaluating online resources for expectant and new mothers. As per Beukes
et al. (2016), guidelines can also be used by designers to ensure that they create a product
based on the needs of their users and not based on their own opinions.

The guidelines could also be used as a quality measure to test existing online information
resources targeted at expectant and newmothers. A large proportion of previous studies which
have explored users perception of information quality have focussed on the US and student
segments (Ghasemaghaei and Hassanein, 2016). As noted in this study, at least some aspects of
these assessments are context specific. Participants in this study, who were based in Ireland,
found that American prenatal online resources did not meet their information needs.
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This research was undertaken from a social constructivist perspective. This means that
the design guidelines produced from this research are specific to expectant and newmothers.
However, similar to Mason’s (2002) discussion on the value of producing cross-sectional
generalisation in qualitative research, social constructivists advocate generalisation through
testing the applicability of their findings in other contexts (Avenier and Thomas, 2015). As
such, we advocate applying the SACmethodology developed and refined during this study to
other domains.

Previous studies have highlighted the potential of using the results of information
behaviour studies to allow government agencies to understand users better and to create
policies and information resources which more closely meet their needs (Xiao et al., 2014).
Different stakeholders can have different preferences and different agendas, and guidelines
can be a useful way of identifying these and prompting discussion (Yetim, 2006).

6.2 Limitations and future studies
This section discusses the limitation of the study and highlights potential directions for
future studies. A limitation of the study is the small study size. When conducting research,
researchers are faced with many choices, including the choice between breadth and depth.
Cross-sectional studies allow researchers to reach theoretical saturation based on the number
of participants in their studies. Prospective longitudinal research offers the advantage of
depth (c.f. Pettigrew, 1990), and therefore the depth of engagement is how they reach
saturation. Testing the guidelines on a larger sample size would offer the opportunity for
further refinement which would offer better support for designers and developers.

The study outcome is design guidelines for online resources; the fact that these guidelines
were not tested could be perceived as a limitation. However, this can also be an opportunity
for a future study. For example, to test these guidelines, an online information resource for
expectant and new mothers could be created based on the guidelines. The results could then
be tested with this demographic.

Future research should investigate the methodology outlined in the study in other
contexts. Future research could use this methodology in other eHealth contexts or expand
outside the health domain to other types of users, for example, to explore how remote workers
access and process information. This would help to validate the power of its potential across
different user groups. During the analysis, connections were noted between the users’
perception of the SAC and different antecedents, such as the task type and the time available
to search. However, this was not the primary focus of the research and was not investigated
further. Conducting a future study into the potential moderating relationship between the
antecedents and the user’s perception of SAC would provide us with a more comprehensive
understanding of how users process information resources (c.f. Ghasemaghaei and
Hassanein, 2016). Examining the potential moderating impact of antecedents could result
in future refinements to the methodology, which would lead to better design guidelines.
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