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DID I BUY THE WRONG GADGET?  HOW THE EVALUABILITY
OF TECHNOLOGY FEATURES INFLUENCES TECHNOLOGY
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PRODUCT CHOICE1

Joseph S. Valacich
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Prior usability assessment research has paid little attention to how product and feature ratings are influenced
by the evaluation context. However, the evaluability hypothesis, which guides this research, suggests that the
evaluation context is a vital factor in shaping user’s assessments and perceptions about technology features.
pecifically, the evaluability hypothesis proposes that technology feature perceptions, and ultimately technology
choices, will change when evaluating a single technology in isolation versus when simultaneously comparing
more than one. To demonstrate the evaluability hypothesis effect in the context of consumer technology product
evaluations, two experiments were conducted. Both studies support the evaluability hypothesis effect, showing
that when two IT products are compared, hard-to-evaluate but easy-to-compare features are perceived to be
more important and therefore have a larger influence on product preferences. Alternatively, when evaluating
a single product in isolation, easy-to-evaluate features are perceived to be more important and therefore have
a larger influence on product preferences. Consequently, different product preferences emerge (i.e., preference
reversals) in different evaluation contexts. The results demonstrate that this theoretical lens is robust to the
technology evaluation context, providing important theoretical and practical insights for technology design,
usability assessments, and, ultimately, product acceptance. 

1

Keywords:  Usability, evaluability hypothesis, preference reversals, technology acceptance, technology choice,
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1Viswanath Venkatesh was the accepting senior editor for this paper.
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Introduction 

Guided by research and practice in human–computer inter-
action (HCI), technology designers pursue high usability,
which depends on technology attribute categories such as
content, ease of use, and promotion (Agarwal and Venkatesh
2002).  To achieve high usability, designers often conduct
evaluations to examine the relative importance of various
technology features (Benlian and Hess 2011; Keil and Tiwana
2006).  However, because people often have different prefer-
ences for technology features in different evaluation contexts
(Valacich et al. 2007), understanding the context of a prod-
uct’s evaluation is an important part of the usability assess-
ment process.  For example, if a user perceives the Fitbit Alta
to have better social media support than the Nike FuelBand,
a person most interested in using social media to share exer-
cise updates with friends may prefer the Alta, which provides
strong features to support social activities including leader-
boards, status updates, automatic posts to Facebook, and so
on.  Alternatively, if another person perceives the Nike
FuelBand to have greater movement tracking accuracy than
the Alta, a person most interested in activity tracking accuracy
would likely prefer the FuelBand (all other things being
equal).  

Another important contextual factor influencing usability
evaluations relates to whether a person is considering a
product in isolation (e.g., “Should I buy a Fitbit?”) or com-
paring multiple products, which is often the case in more
mature product categories (e.g., “Do I like Fitbit Alta or Nike
FuelBand?”).  As such, it is possible that people may perceive
one technology feature highly important when considering a
single technology in isolation, but may not value that feature
as much when simultaneously comparing multiple IT prod-
ucts.  This issue is further exacerbated given that multiple
generations of products frequently coexist in the market (Xu
et al. 2010).  Consequently, designers must consider various
contextual factors (e.g., isolated evaluation, product compari-
son, primary use) when assessing product features or else
misleading evaluations may occur, leading to costly errors in
the design, production, and marketing of products.

Prior research on technology adoption has focused primarily
on identifying various factors, such as technology features,
that influence why individuals adopt a single technology
(Venkatesh et al. 2003; Venkatesh, Thong and Xia 2012;
Venkatesh et al. 2016; Wixom and Todd 2005).  Relatively
little is known, however, regarding how people evaluate tech-
nology when more than one product option is being
considered.  Examining how technologies are evaluated in dif-
ferent contexts can extend the prior research on HCI design,
usability, and technology adoption.  To address these gaps,
our guiding research question is:  Does the relative impor-
tance of the technology features influencing an IT product

evaluation change when evaluating a single product in isola-
tion versus when evaluating two products in comparison?

To understand how people’s preference toward technology
features and subsequent product evaluation differ when
making an isolated evaluation versus when comparing mul-
tiple products, we draw upon the evaluability hypothesis (EH)
(Hsee 1996; Hsee et al. 1999; Hsee et al. 2013).  The EH
suggests that when evaluating a product in isolation, people
tend to perceive easy-to-evaluate features (e.g., aesthetics2) as
being more important and therefore more heavily consider
those features.  However, when simultaneously comparing
multiple products, people tend to perceive features that are
hard to evaluate in isolation, but easy to compare (e.g., screen
resolution), as being more important and therefore more
heavily consider those features.  Consequently, when a prod-
uct is being assessed in isolation versus when being compared
to another, different technology feature, preferences can
emerge.  To explore the EH within the context of IT-based
consumer products, we report two experimental studies.

Our work makes two important contributions.  First, we con-
tribute to the existing HCI and usability literature by high-
lighting how differences in the evaluation context can shape
assessments and outcomes.  Specifically, we show that
people’s preferences toward technology features differ when
considering a single product in isolation versus when con-
sidering two products in comparison.  This in turn helps us
provide important practical guidelines for IT design.  Second,
our work contributes to the existing technology adoption
literature by demonstrating how IT product evaluation and
preferences change in different contexts.  The implications of
our research for the broader technology adoption literature
could be profound, providing both an important boundary
condition for existing theoretical perspectives and methodo-
logical insights for the design of future studies.

Literature Review and Hypotheses
Development

During usability testing, evaluators assess various product
features3 to determine their perceived importance in a specific

2Merriam-Webster defines aesthetics as a branch of philosophy dealing with
the nature of beauty, art, and taste as well as the creation and appreciation of
beauty.  Thus, judgments of aesthetics rely on individuals’ abilities to
discriminate at a sensory level.  Because individuals do not need to compare
to sense, aesthetics are most likely easy to evaluate.

3According to ISO/IEC 9126 (ISO 1991), a feature represents "a set of
attributes … which bear on the effort needed for use and on the individual
assessment of such use " (Bevan and Macleod 1994, p. 136).
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context.  As discussed, the evaluation context can signifi-
cantly influence the assessment of a technology and its
various features.  Carefully matching the evaluation criteria,
and the relative weightings of such criteria, to the context is
crucial for gaining an accurate assessment.  Unfortunately,
much of the prior relevant literature has failed to adjust the
criteria and weightings in differing contexts, such as when
evaluating a single technology in isolation versus when com-
paring multiple technologies.  For example, Venkatesh and
Ramesh (2006) examined various criteria in a desktop versus
device evaluation context.  In their study, multiple websites
were presented to study participants, and it is not clear
whether assessments would hold if only one website was
evaluated.  In other words, the results from one evaluation
context (e.g., evaluating and comparing multiple technol-
ogies) may not transfer to other evaluation contexts (e.g.,
evaluating a single technology).

Additionally, depending upon the context, some features are
easier to evaluate than others.  For instance, according to
Hsee et al. (1999), a technology feature can be hard or easy to
evaluate independently, which is referred to as its evalu-
ability.  Specifically, the evaluability of a feature is deter-
mined by a person’s ability to independently map a given
value assessment of a feature onto an evaluation scale (Hsee
et al. 1999). Thus, “hard-to evaluate” means that “the evalu-
ator does not know how good a given value on the attribute is
without comparison,” and “easy-to-evaluate” refers to condi-
tions where “the evaluator knows how good the value is”
without comparison (Hsee 1996, p. 249).  Consequently, hard-
to-evaluate does not mean that individuals do not know the
value of a feature but that individuals have “difficulty deter-
mining the desirability of its value in the given decision con-
text” (Hsee et al. 1999, p. 580).  Thus, people can ascertain
the value of a hard-to-evaluate feature but are unable to deter-
mine its worth without comparison (Hsee and Zhang 2004).

Hsee and colleagues (1996; 1999; 2013) further argue that
how individuals assess a hard- versus an easy-to-evaluate fea-
ture is different, depending on the evaluation context.  When
assessing a single product (i.e., a separate evaluation (SE))—
because a hard-to-evaluate feature without comparison is hard
to assess – people are more likely to base their evaluation on
an easy-to-evaluate feature (e.g., aesthetics).  Alternatively,
when comparing two products (i.e., a joint evaluation (JE)),
people can compare both easy- and hard-to-evaluate features. 
An example of a JE evaluation from Venkatesh and Ramesh
is where participants evaluated multiple websites.  As such,
because hard-to-evaluate features (e.g., screen resolution, pro-
cessing clock speed, and storage capacity) become more
salient when being compared, they have a greater influence on
any product assessment (Hsee et al. 1999).  Because of the
difference in evaluation focus between JE and SE contexts, a
person’s perceptions toward the same product can change due

to the shift of the focal product feature used in making the
assessment.  Ultimately, such changes in focus can lead to
preference reversals (PRs).  The EH theoretical lens has been
found to be robust to a wide variety of evaluation contexts,
such as payoffs of dispute settlements, job offers, and
servings of ice cream (e.g., Bazerman et al. 1999; González-
Vallejoa and Moran 2001; Hsee and Rottenstreich 2004;
Todorov et al. 2007; Wilson and Arvai 2006).  As such, the
EH can provide insights for designers when conducting a
heuristic evaluation or other types of usability evaluations in
different contexts.  Specifically, assessment of a feature can
change across evaluation contexts (SE versus JE), even if
everything else remains the same.4

In sum, the EH proposes that individuals focus on different
technology features in different contexts (i.e., when evalu-
ating a single product in isolation versus when simultaneously
evaluating two products).  When evaluating a single product,
individuals rely more on easy-to-evaluate features and
perceive those features more important.  In such a scenario,
technology products with more favorable easy-to-evaluate
features will more likely receive a higher evaluation.  In
contrast, when evaluating two products, individuals rely more
on hard-to-evaluate, but easy-to-compare, features and per-
ceive those features more important.  In such a scenario,
technology products with more favorable hard-to-evaluate
features will likely receive a higher evaluation.  Such changes
in focus can lead to a PR.  Thus, we propose

H1: When simultaneously evaluating two IT products, the IT
product with the more favorable hard-to-evaluate, but
easy-to-compare feature, will be evaluated higher.

H2: When independently evaluating two IT products, the IT
product with the more favorable easy-to-evaluate feature
will be evaluated higher.

Methodology and Results

We first describe two exploratory pilot studies.  We then
present the two primary experiments that build on the pilot
studies and directly test our hypotheses.

Exploratory Pilot Studies

Prior to conducting the main experiments, we ran two explor-
atory pilot studies to examine how people would perceive

4 Following the heuristic evaluation approach, predefined technology criteria
or features may be evaluated either in JE or SE modes.  Also, when evalu-
ators have another similar technology in mind and make comparisons, they
will likely follow a JE; otherwise, they will likely follow a SE.
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different technology features when evaluating Microsoft
PowerPoint (PPT) versus Visio and the Apple iPad versus the
Motorola Xoom (see Appendices A and B for the details).
These pilot studies allowed us to refine our tasks, experi-
mental procedures, and measures for the main studies, and are
also reported for both completeness and for aiding future
research.  In both pilot studies, we found the EH to be par-
tially supported.  When both options were simultaneously
compared, as expected, both PPT and the iPad were evaluated
higher than Visio and Xoom, respectively; however, we did
not see a product preference reversal.  

In hindsight, a problem with utilizing “known” products (e.g.,
that have different brand awareness, market shares, and fea-
tures) is that we could not control, or adequately account for,
a subject’s prior relative knowledge or opinions of these
commercial products.  Additionally, because we highlighted
real product features in these evaluations, whether a feature
was easy- or hard-to-evaluate was assumed based on the guid-
ance of the prior literature rather than being carefully mani-
pulated.  Thus, because participants were less familiar with
Visio and Xoom, they were also less likely to fully understand
the difficulty to evaluate features and/or simultaneously suffer
from a bias toward the more popular products (Erdem and
Swait 1998).  These results suggest that it may be difficult to
overcome differences in brand awareness without a more
sophisticated research approach (e.g., anonymize the brand).
To overcome the limitations of the pilot studies and following
the guidance of the existing EH literature, we chose a “brand-
less” product category (i.e., wireless Internet service) where
brand awareness could be controlled and the easy- and hard-
to-evaluate product features could be carefully manipulated.

Experiment 1

Task Context Development

While there are many product features that could influence a
person’s choice making, the EH literature recommends that a
hard-to-evaluate feature be “sufficiently important” so that the
product with the superior performance on this attribute will be
favored when making a product comparison assessment (i.e.,
a JE context) (González-Vallejo and Moran 2001).  The hard-
to-evaluate feature should also be sufficiently difficult for
most consumers to assess without comparison.  For example,
from the EH literature, hard-to-evaluate features have rou-
tinely been operationalized as numeric values related to a
particular product feature (e.g., a screen resolution of 1920 ×
1080 versus 1366 × 768; a product weight of 2.5 versus 1.2
kg).  Likewise, when selecting an attribute when evaluating

a product in isolation (i.e., a SE context), the feature should
again be important and relatively easy to evaluate without
comparison.  Again, using guidance from the literature (Hsee
1996), easy-to-evaluate features are typically operationalized
as dichotomous factors (e.g., exists versus doesn’t exist; low
versus high).

Based on lessons learned from our pilot studies, Experiment
1 examined how participants evaluated different wireless
Internet services.  To understand how technology features
influence product choice decisions within the context of
wireless Internet services for our target population (i.e., what
are the important features), we surveyed 33 undergraduate
students from a college-wide, junior-level business class at a
large public university in the northeast region of China.
Students were asked to list at least two features which they
thought were important for wireless Internet services (see
Table 1 for a list of features and their frequency of occur-
rence).  Based on the results of this survey and following the
guidance of the extant literature, we chose connection speed
as the hard-to-evaluate feature because this feature was an
extremely important feature, it is almost always reported
numerically, and would be hard to evaluate without compari-
son (e.g., 100 versus 50 mbps).  Additionally, given the time-
liness of cybercrime and its importance as well as the ability
to represent this feature as a dichotomous variable, we chose
secured connection as the easy-to evaluate feature (e.g.,
secured versus not secured connection). 

Consider a context where two wireless Internet service
options, Plan A and Plan B, are assessed.  Here, Plan A is
faster, but has no embedded security; Plan B is slower, but
provides integrated security.  When evaluating either Plan A
or Plan B in isolation, individuals are more likely to perceive
the security feature (easy-to-evaluate) more important.  How-
ever, when evaluating both plans simultaneously, individuals
are more likely to perceive the connection speed differences
(hard-to-evaluate) more important.  Thus, Plan A will be eval-
uated higher when jointly compared (H1); Plan B will be
evaluated higher when evaluated separately (H2).

Sample

The participants were from a college-wide, junior-level busi-
ness class at a large public university in the northeast region
of China; 69 students voluntarily participated in the study. 
Participants’ age ranged between 20 and 22, and their average
age was 21.14 (SD .72); 59.15% were women.  Each parti-
cipant received about 1% of their final course grade for
participating in the experiment.
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Table 1.  Important Features for Wireless Internet Services

Features N

Connection Speed 27

Stability 15

No Password; Easy to Connect 14

Security 9

Covering Range 9

Measures

The technology evaluation measure was developed by fol-
lowing the guidance from the extant literature (e.g., Dishaw
and Strong 1999; Venkatesh et al. 2003); that is, “the degree
to which a person has a favorable or unfavorable evaluation
or appraisal” (Ajzen 1991, p. 188).  Technology experience
was collected to access participants’ self-reported background
and experience with the focal technology (see Appendix C).

Task and Experimental Procedure

The task asked participants to imagine that their school
planned to implement a new wireless Internet service and to
evaluate either Plan A or Plan B or both (see Appendix D,
Main Study 1).  Participants were also asked to primarily
focus on the plan’s connection speed and security features,
with everything else (e.g., price) being equal.

After arriving at a computer classroom where the study was
administered, participants were briefly introduced to the study
and then directed to a secure website to finish the task and fill
out a short background questionnaire.  Following prior EA
research (Hsee 1996; Hsee and Leclerc 1998), participants
were randomly assigned to one of three groups (see Figure 1).
Group 1 received and read Plan A and then completed the
evaluation survey.  Group 2 received and read Plan B and
then completed the evaluation survey.  Group 3 received and
read both Plan A and Plan B and then completed the evalua-
tion survey for both technologies.

Manipulation Check

A manipulation check was used to assess whether Internet
connection speed was a harder to evaluate feature than was
security.  In this check, participants in Groups 1 and 2 were
asked (1) “Do you have any idea how fast Plan A/B is?” and
(2) “Do you have any idea how secure Plan A/B is?”  When
answering, participants chose among five options, ranging
from (1) = “I don’t have any idea.” To (5) = “I have a clear
idea.”  The mean evaluability score for speed (2.82) was

significantly lower than that for security (3.50) (t (43) = -3.03;
p < 0.01), confirming that security was perceived easier to
evaluate than speed.

Analysis and Results

The Cronbach’s alpha of the technology evaluation measure
was 0.94.  A one-way ANOVA found no differences for
gender, age, and wireless Internet experience across the three
treatment groups.  Two t-tests were conducted to compare the
evaluation differences between Plan A and Plan B.  First, a
paired sample t-test was run using the data from Group 3; this
analysis found the Plan A (with a faster connection speed)
(Mean = 4.83; S.D. = 1.78) to be rated significantly higher
than Plan B (Mean = 3.26; S.D. = 1.54) (t (23) = 2.47; p <
0.05; Cohen’s d = 0.94; a large effect).  Thus, H1 was sup-
ported.  Next, an independent sample t-test was run for
Groups 1 and 2; this analysis found Plan A (Mean = 4.96;
S.D. = 1.22) and Plan B (Mean = 5.82; S.D. = 0.97) to be
significantly different (t (43) = -2.622; p # 0.05; Cohen’s d =
0.78; a medium effect), with improved security rated higher.
Thus, H2 was also supported.  Additionally, the results
demonstrated a product PR across evaluation modes (see
Table 2).

Discussion

Experiment 1 supports the EH within the context of IT adop-
tion, demonstrating that people’s perceptions of a feature’s
importance are influenced by the evaluation contexts.  How-
ever, Experiment 1 has some limitations.  First, network
security was framed as a dichotomous variable:  Plan A
having no security and Plan B having security.  Therefore, it
is possible that the evaluability of the security attribute was
limited by its dichotomous nature.  Second, the security fea-
ture’s evaluability was a characteristic of the feature per se
and was not empirically manipulated.  As discussed above,
when making a joint (JE) versus separate (SE) evaluation,
PRs occur because one feature is hard-to-evaluate and the
other is easy-to-evaluate.  Thus, to eliminate such concerns,
if both connection speed and security features are hard-to-
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Whole Sample

Plan A Evaluation Group 1

Group 2

Group 3

Background 

Plan B Evaluation Background 

Plan A and B Evaluation Background 

Figure 1.  Experiment 1 Protocol

Table 2.  Experiment 1 Summary of Results

Joint Evaluation Separate Evaluation

Plan A (faster/no security) 4.83 (Group 3) 4.96 (Group 1)

Plan B (slower/with security) 3.26 (Group 3) 5.82 (Group 2)

Significant Differences? Yes Yes

Hypothesis Supported H1 (Yes) H2 (Yes)

Preference Reversal? Yes

evaluate, the relative importance of those two features should
not change between the two evaluation contexts (i.e., JE
versus SE) and a PR will not occur.  To explore this rival
hypothesis, we conducted a second experiment where security
was operationalized as a continuous variable (i.e., security
level 2 versus security level 5), thus empirically manipulating
the security feature’s evaluability.

Experiment 2

Task Context

Like Experiment 1, participants assessed two different wire-
less Internet services where Plan A is faster but is less secure;
Plan B is slower but is more secure (see Appendix D,
Experiment 2).  However, in this experiment, security was
operationalized in two ways, with low and high evaluability.
Using this modification, we had two evaluability conditions:
hard/hard and hard/easy.  In the hard/hard condition, both the
connection speed and security features were hard-to-evaluate;
specifically, participants were provided with a meaningless
number for establishing the quality of the security feature.  In
the hard/easy condition, speed remained hard-to-evaluate,
whereas security was relatively easy-to-evaluate (i.e., parti-
cipants were told the meaning of the security rating number).

Therefore, we predict that there will not be a joint-separate
evaluation for the hard/hard condition and thus no PR will
occur.  However, for the hard/easy condition, a classic EH
condition, a joint-separate evaluation will occur, and a PR
will occur.  As such, we propose that a PR will not occur in
the hard/hard condition, but will occur in the hard/easy
condition.

Sample

The participants were from a college-wide, junior-level busi-
ness class at the same university as Experiment 1; 82 students
voluntarily participated in the study.  Participants’ age ranged
between 19 and 23, and their average age was 21.41 (SD .75);
59.76% were women.  Each participant received about 1% of
their final course grade for participating in the experiment.  

Task and Experimental Procedure 

The measures were the same as Experiment 1.  The tasks and
procedures, however, were slightly different from Experiment
1 (see Figure 2).  The participants were again divided into
three groups, but the survey for each group contained two
parts, which constituted three evaluation contexts by two

638 MIS Quarterly Vol. 42 No. 2/June 2018
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Whole Sample

Plan A
Hard/Hard

Evaluation
Group 1

Group 2

Group 3

Background 

Plan B
Hard/Hard
Evaluation

Background 

Plan A and B
Hard/Hard

Evaluation
Background 

Hard/Easy

Evaluation

Hard/Easy
Evaluation

Hard/Easy
Evaluation

Figure 2.  Experiment 2 Protocol

evaluability conditions (i.e., six total conditions).  Three eval-
uation contexts were the same as those for Experiment 1.  The
two evaluability conditions were hard/hard and hard/easy.  In
the hard/hard condition, both connection speed and security
level were rated numerically and therefore both were hard to
evaluate without comparison.  In the hard/easy condition, con-
nection speed remained hard to evaluate without comparison
but security was made relatively easy to evaluate by telling
participants the meaning of the numerical rating.  Following
Hsee (1996), the two evaluability conditions were designed
within-subjects.

Manipulation Check

A manipulation check was used to assess whether Internet
connection speed was a harder to evaluate feature than
security in the two evaluability conditions.  In this check,
participants in Groups 1 and 2 were asked (1) “Do you have
any idea how fast Plan A/B is?” and (2) “Do you have any
idea how secure Plan A/B is?”  When answering, participants
chose among five options, ranging from (1) = “I don’t have
any idea” to (5) = “I have a clear idea.”  In the hard/hard
condition, the mean evaluability score for connection speed
(2.40) was not significantly different from that for security
(2.52) (t (54) = -0.73; p > 0.05), confirming that both features
were deemed relatively hard to evaluate.  In hard/easy condi-
tion, the mean evaluability score for connection speed (2.84)
was significantly lower than that for security (3.33) (t (54) =
-3.46; p < 0.05), confirming that security was perceived easier
to evaluate than connection speed.

Analysis and Results

The Cronbach’s alpha of the technology evaluation measure
was 0.97.  No differences for gender, age, and wireless Inter-
net experience were found across the three treatment groups. 
Two t-tests were used to compare the evaluation differences
between Plan A and Plan B.  In the hard/hard condition, a
paired sample t-test was run using the data from Group 3; this
analysis found Plan A (Mean = 5.91; S.D. = 1.07) to be rated
significantly higher than Plan B (Mean = 2.85; S.D. = 0.69)
(t (26) = 10.67; p < 0.05; Cohen’s d = 4.19; a large effect). 
Next, an independent sample t-test was run for Groups 1 and
2; this analysis found Plan A (Mean = 5.50; S.D. = 1.63) and
Plan B (Mean = 5.72; S.D. = 1.44) to be equivalent (t (53) =
-0.52; p > 0.05 Cohen’s d = 0.14).  As proposed, a PR did not
occur in the hard/hard condition (see Table 3). 

Next, in the hard/easy condition, a paired sample t-test was
run using the data from Group 3; this analysis found the Plan
A (Mean = 4.94; S.D. = 1.55) to be rated significantly higher
than Plan B (Mean = 3.56; S.D. = 1.48) (t (26) = 2.61; p <
0.05; Cohen’s d = 1.09; a large effect).  Next, an independent
sample t-test was run for Groups 1 and 2; this analysis found
Plan A (Mean = 4.86; S.D. = 1.50) and Plan B (Mean = 5.75;
S.D. = 1.01) to be significantly different (t (53) = -2.59; p <
0.05; Cohen’s d = 0.70; a medium effect), with improved
security rated higher.  Also, as proposed, a PR occurred in the
hard/easy condition (see Table 3).
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Table 3.  Experiment 2 Summary of Results

Hard/Hard

Joint Evaluation Separate Evaluation

Plan A (faster/vague security) 5.91 (Group 3) 5.50 (Group 1)

Plan B (slower/vague security) 2.85 (Group 3) 5.72 (Group 2)

Significant Differences? Yes No

Preference Reversal? No

Prediction Supported Yes

Hard/Easy

Joint Evaluation Separate Evaluation

Plan A (faster/lower security) 4.94 (Group 3) 4.86 (Group 1)

Plan B (slower/higher security) 3.56 (Group 3) 5.75 (Group 2)

Significant Differences? Yes Yes

Preference Reversal? Yes

Prediction Supported Yes

Discussion

Based on the EH, when evaluating a single IT product, the
easy-to-evaluate product feature was perceived more impor-
tant.  When two IT products were compared, the hard-to-
evaluate feature was perceived more important, resulting in a
PR between the two evaluation contexts.  Our two experi-
ments showed that joint-separate evaluation PRs happen not
only when one feature is dichotomous and the other is con-
tinuous, but also when both features are continuous.  Also,
Experiment 2 demonstrated that joint-separate evaluation PRs
can be turned on and off by changing the evaluability of the
features.  Thus, as suggested by this theoretical lens, when
comparing two IT products, individuals will more favorably
evaluate the product with more desirable easy-to-compare
features; when evaluating one IT product, individuals will
more favorably evaluate the product with more desirable
easy-to-evaluate features.

Theoretical Contributions

This research makes two important theoretical contributions. 
First, these results contribute to HCI literature, suggesting that
people’s perceived importance toward technology features
can change in different evaluation contexts.  Specifically,
when only one IT product is evaluated, individuals are likely
to rely more on easy-to-evaluate features.  When there are at
least two IT products being evaluated, individuals are more
likely to rely more on hard-to-evaluate features.  In other
words, different product features are salient in different eval-

uation contexts.  Thus, when examining the relative impor-
tance of features for a specific technology, researchers should
be aware of the evaluation context and its potential influence
on assessments.  For example, Keil and Tiwana (2006) used
conjoint analysis (a multi-attribute judgment analysis to
derive the underlying structure of individuals’ decision rules)
to explore the relative importance of various features within
eight enterprise resource planning (ERP) systems.  They
found that participants rated system functionality higher than
they rated ease of customization.  From the EH perspective,
ease of customization was relatively easy to assess because
evaluators could rapidly identify whether the system could, or
could not, be easily customized (i.e., a system was described
as easy to customize or not).  Alternatively, understanding
which systems had all desired functionality was relatively
harder to evaluate without comparison (i.e., which system
[i.e., A through H], has the desired and/or better set of
features?).  Thus, the EH suggests that participants perceived
those hard-to-evaluate but easy-to-compare criteria (e.g.,
system functionality) as more important than those easy-to-
evaluate features (e.g., ease of customization).  Similarly,
Venkatesh, Chan et al. (2012) found that usability is more
important for service adoption than security provision.  Here,
the usability of e-government services could be judged based
on the number of steps required by a consumer.  Therefore,
usability was hard-to-evaluate without comparison, playing a
larger role when individuals have multiple e-government ser-
vices in mind.  To summarize, our study can help explain
results from previous literature in terms of why certain
technology features are perceived to be more important in
certain contexts.
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Second, our study contributes to the technology adoption
literature, suggesting that researchers need to be aware of the
way in which technology evaluation is operationalized in
future studies.  Specifically, technology evaluation studies
yield misleading results if participants are using a SE context,
but the study assumes a JE context (i.e., if researchers are
interested in the technology evaluation of a single technology,
care must be taken to assure that participants are not con-
sidering other technologies).  Our results show that the mech-
anisms that people follow when evaluating one IT product in
isolation are fundamentally different from those when com-
paring two IT products.  As such, the product features that
influence technology evaluation when only one IT product is
considered can be completely different from those driving
evaluation and adoption when multiple IT products are being
compared.  For example, Wixom and Todd (2005) found
accessibility to be important while timeliness was not in the
context of evaluating a single data warehousing system.  From
the perspective of the EH, a possible explanation may be that
accessibility is relatively easy-to-evaluate (i.e., accessibility
relates closely with how easy the system is to use), while
timeliness is relatively hard-to-evaluate (i.e., timeliness is
hard to assess without comparison to another system).  There-
fore, accessibility is perceived more important than timeliness
in such a context.  To account for different evaluation pro-
cesses, future research must take care to clearly understand
and control the various adoption contexts5 in order to gain
accurate usability assessments.  

Practical Contributions

These results have three important practical implications.
First, our work provides useful guidelines for designers when
assessing usability.  Depending upon whether a single or
multiple products exist in a category, the relative importance
of specific features may vary.  As such, designers should be
aware of how the salience of features may change depending
upon the number of products in a particular category. 
Likewise, designers may need to adjust evaluation criteria and
their relative weightings in different contexts to gain the most
meaningful evaluations of features and products.  For ex-
ample, when designing a new technology product category
(e.g., when Apple first released its iWatch), designers should
focus more on easy-to-evaluate features to receive higher user
evaluations.  In contrast, in more mature technology product
markets, designers should focus more on hard-to-evaluate
features to receive higher evaluations from users.

Second, consumers of IT products will benefit by becoming
aware of the tendency to rely more heavily on hard-to-
evaluate features when comparing multiple products.  Ac-
cording to Hsee and Zhang (2004), people have better
experiences with options with the more favorable easy-to-
evaluate features.  To limit evaluation bias, people may want
to first evaluate a technology in isolation, then evaluate the
product against others to see whether and how initial eval-
uations change.  In other words, while consumers may have
better usage experiences with technology products with the
more favorable easy-to-evaluate features, they may ultimately
choose technology products with the more favorable hard-to-
evaluate features by comparing multiple products.  Con-
sumers need to be made aware of how the evaluation context
shapes product evaluation perceptions. 

Third, for companies launching new IT products, our findings
have implications for their marketing campaigns.  For
example, when no similar products are available in the
marketplace, companies should emphasize the easy-to-
evaluate features because these features are most salient to
assessment perceptions.  However, when multiple similar
products are available, companies should emphasize their
strongest hard-to-evaluate features.  For example, in 2015,
Apple released two new products, the iWatch 1 and iPhone
6s.  For the iWatch 1, wearables were an emerging market
with few similar products for comparison.  Thus, Apple likely
benefitted by emphasizing its easy-to-evaluate features, such
as aesthetics and style.  In contrast, for the iPhone 6s, a rela-
tively mature market, Apple benefitted most by emphasizing
its hard-to-evaluate features, such as battery quality, pro-
cessing performance, resolution, or app store.  In fact, Apple
followed this guidance in the official Apple advertising videos
for the release of the iWatch 1 and iPhone 6s.  For the iWatch
1, you will find scant information about its detailed capa-
bilities.  In contrast, for the iPhone 6s, advertising is packed
with new technical features that are hard to evaluate without
comparison.6  Apple seems to have embraced the EH in its
marketing strategy.

Limitations and Opportunities
for Future Studies

While making a significant contribution to our understanding
of technology choice, our work has some limitations.
Although broadly applied (e.g., Bazerman et al. 1999;
González-Vallejoa and Moran 2001; Hsee and Rottenstreich
2004; Todorov et al. 2007; Wilson and Arvai 2006), the EH

5It is likely that other contextual factors, such as a person’s primary use for
a product, will also influence the relative value of product features and how
they are assessed.

6To watch the official Apple iWatch 1 launch video, see https://www.
youtube.com/watch?v=tn3u9rb2x4Y. To see the official Apple iPhone 6s
launch video, see https://www.youtube.com/watch?v=MvdC3nnt7tQ.
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has several characteristics which can limit its application.
First, the theory deals with the comparison of two products;
clearly, consumers often face more than two product options
(McCracken 2010).  Nevertheless, our results help to build a
foundation for future studies investigating more than two
options.  Second, the theory focuses on two products that have
a trade-off between easy- and hard-to-evaluate features.
Future studies can focus on various mixes of easy- and hard-
to-evaluate features.  Third, the theory assumes that individ-
uals have reasonable information on the products being
evaluated so that they can objectively evaluate each option.
When having limited information, individuals may make their
decisions based on other factors, such as the visual appeal,
brand, and even extrinsic factors such as shopping atmo-
spherics (Kotler 1973) and website quality (Wells et al.
2011).7  Future studies can focus on these interesting scen-
arios.  Another limitation relates to the experimental method-
ology with primarily student participants.  Given our objective
for clear-cut theory testing, we carefully controlled the
manipulation of the technology features in order to maximize
measurement precision, limiting generalizability and realism. 
However, by using three different product categories and a
relatively diverse set of participants across the pilot studies
and main experiments, the results were consistent across these
varying conditions.  Nevertheless, the design of our experi-
ments was artificial; thus, the results may be limited to the
specific IT products, tasks utilized, and subject populations in
these studies.  Clearly, these limitations must be considered
when interpreting our results.  Future studies can explore
other IT products and associated features with more diverse
samples (e.g., samples drawn with Amazon Mechanical Turk)
to examine the robustness of various contingencies and
contexts.

In Experiment 2, we explored nuances of how to opera-
tionalize easy- and hard-to-evaluate product features within
the bounds of the EH.  Specifically, we demonstrated that
joint-separate evaluation PRs can be turned on and off and
that hard-to-evaluate features can be switched into easy-to-
evaluate features by providing more information about the
feature.  Of course, it is likely that not all hard-to-evaluate
features can be manipulated in this manner.  For example, in
the marketing literature, Nelson (1974) proposes that product
features can be divided into search and experience features.
Search features include a product’s color, size, the number of
calories or ingredients, and can be obtained through second
hand sources such as advertisement and word of mouth.
Alternatively, experience features, typically obtained via
exposure to the product, include a product’s design quality,

aesthetics, fit, taste, or ease of use.  Therefore, search features
tend to be more objective and diagnostic, whereas experience
features tend to be more subjective, characterized by uncer-
tainty and equivocality (Hoch and Deighton 1989).  Thus, it
may be possible to convert hard-to-evaluate search features
into easy-to-evaluate search features by providing more
descriptive or comparative information.  However, it may be
challenging to transform hard-to-evaluate experience features
into easy-to-evaluate features by simply providing more
feature-related details.  Clearly, additional research is needed
to explore how technology features can be transformed into
easy-to-evaluate features.  It may be possible that different
types of HCI environments (i.e., virtual product experiences)
can be used to improve the evaluability of many experiential
product features.  

Conclusion

Consumers are facing an ever increasing number of tech-
nology product choices.  Organizations want to design better
technology products to best meet the needs of current and
future customers.  The EH provides a useful theoretical lens
for improving our understanding of people’s perceived impor-
tance toward different features and overall technology product
evaluations.  The results from two experiments showed that
individuals indeed perceived different technology features to
have different levels of importance and perceived the same
technology differently in different evaluation contexts (i.e., JE
versus SE).  These results help to explain how designers can
develop technology products with higher usability, why
individuals sometimes choose the wrong technology, and how
organizations can best position their products in differing
market contexts.
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Appendix A

Exploratory Pilot Study One:  MS PowerPoint Versus MS Visio

Study Context

Both MS PowerPoint and Visio have functions to draw diagrams.  We drew on task–technology fit (TTF) to identify easy-to-evaluate and hard-
to-evaluate features for these two IT products (Goodhue 1998), and two features were chosen:  locatability and flexibility.

Locatability was defined as the “ease of determining what data is available and where” (Goodhue 1998, p. 131).  Here, locatability reflects the
ease of determining what diagram types are available and where these can be accessed by the user; locatability can therefore be evaluated based
on the time spent searching for relevant diagram types.  For example, if people spend 10 seconds on average to find a specific diagram type,
10 seconds would be viewed favorably when compared to 20 seconds, but perceived unfavorably when compared to 5 seconds.  Thus, we
believe locatability to be a relative hard-to-evaluate feature; that is, without comparison, its worth cannot be easily evaluated.  

Flexibility was defined as the “ease of changing the content or format of the data to meet changing business needs” (Goodhue 1998, p. 132). 
Here, flexibility reflects the ability to complete different drawing tasks.  Thus, flexibility is evaluated based on various drawing capabilities
(e.g., lines, boxes, grids, and so on), not the number of diagrams per se.  We believe flexibility is a relatively easy-to-evaluate feature; that is,
even without comparison, individuals can quickly discover whether a technology can help them finish a diagram development task.

Thus, using the EH framework, Table A1 contrasts MS PowerPoint versus Visio.  When using PowerPoint to draw diagrams, individuals can
access all diagram shapes by clicking the “Shapes” button under the “Insert” ribbon.  Therefore, PowerPoint’s locatability is relatively high.
However, the availability of different types of diagrams is relatively limited, and PowerPoint can only support relatively simple diagram
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drawing tasks.  For Visio, individuals can access different shapes by viewing different templates, or selecting one template from the “Shape”
option under the “File” menu.1  Various templates of Visio can be used to draw a vast array of diagrams, allowing Visio to easily draw relatively
complex diagrams.  On the other hand, individuals using Visio likely may not know the array of shapes available under a certain template before
its selection, possibly having to switch between templates to find a particular shape or diagram type.  Thus, Visio’s locatability is relatively
low when compared to PowerPoint.

Table A1.  Exploratory Pilot Study 1:  MS PPT versus Visio

Locatability (Hard-to-Evaluate Feature) Flexibility (Easy-to-Evaluate Feature)

PowerPoint Relatively High Support Simple Drawing

Visio Relatively Low Support Complex Drawing

Applying the EH suggests that when evaluating either PowerPoint or Visio in isolation, individuals will be more likely to perceive flexibility
(i.e., an easy-to-evaluate feature) as being more important.  However, when evaluating both, they can compare PowerPoint to Visio on
locatability (i.e., a hard-to-evaluate feature).  Therefore, locatability will probably be perceived more important.  Thus, PowerPoint will be
viewed more positively when jointly compared (H1), while Visio will be viewed more positively when evaluated separately (H2).

Sample

The participants were from a college-wide, entry-level business class at a large public university in the northwest region of the United States;
220 students participated in the study.  Participants’ average age was 19.91 (SD 1.82), and 33.64% were female.  About 1% of their final course
grade was provided for participation in the experiment.

Measures

The technology evaluation measure was developed by following the guidance from the extent literature (e.g., Dishaw and Strong 1999;
Venkatesh et al. 2003).  Technology experience was collected to access participants’ backgrounds.  Each item was measured using a seven-point
Likert-type scale (1 = strongly disagree, 7 = strongly agree).  A complete list of items is provided in Appendix C.

Task and Experimental Procedure

The task asked participants to imagine that they needed to draw a “key personnel” structured diagram for a company that included multiple
departments.2  A pre-test indicated that most students had not used MS Visio before, and were unfamiliar with MS PowerPoint’s drawing
feature.  As a result, video tutorials were created so that participants could more objectively evaluate the two technologies.

After arriving at a computer classroom where the study was administered, participants were briefly introduced to the study and then directed
to a secure website to fill out a short background questionnaire.  Following prior EA research, participants were randomly assigned to one of
three groups (see Figure A1).  Group 1 was presented with an overview and video tutorial of Visio, followed by the evaluation survey.  Group
2 was presented with an overview and video tutorial of PowerPoint, followed by the evaluation survey.  Group 3 was presented with both the
Visio and PowerPoint treatments as applied in Group 1 and 2 (in counter-balanced order), followed by the evaluation survey for both
technologies.3

1Note that the data collection was conducted with MS Visio 2007.

2To fairly test the EH, prior research has carefully selected the items of comparison.  As such, here we chose a generic drawing task that would be commonly
completed by either PowerPoint or Visio.  

3There were no order effects in Group 3.  Therefore, we did not further divide Group 3 in the subsequent analysis.
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Figure A1.  Exploratory Pilot 1 Research Protocol

Analysis and Results

Cronbach’s alpha of the technology evaluation measure was 0.91; the evaluation value was calculated by averaging items for each participant. 
t-tests were used to compare the evaluation value between PowerPoint and Visio.4  First, a paired sample t-test was run using the data from
Group 3; this analysis found PowerPoint (Mean = 6.01; S.D. = 0.74) to be more highly evaluated than Visio (Mean = 4.73; S.D. = 0.92) (t (78)
= 10.37; p < 0.001; Cohen’s d = 1.53; a large effect).  Therefore, H1 was supported.  Next, an independent sample t-test was run using the data
from Groups 1 and 2, finding PowerPoint (Mean = 5.59; S.D. = 0.88) and Visio (Mean = 5.31; S.D. = 0.91) to be equivalent (t (139) = 1.87;
p > .05; Cohen’s d = 0.31; a medium effect).  Thus, H2 was not supported.

Discussion

The first exploratory study partially supports the application of the EH in the context of technology adoption.  However, this study used a single
category of commercially available technology (software), a vastly different brand awareness level, and a very homogenous participant pool. 
As such, the second exploratory study was designed to utilize a different technology category (hardware), a more diverse participant pool, and
more equivalent assessment of product quality and awareness.
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Appendix B

Exploratory Pilot Study Two:  iPad 2 Versus Xoom

Experiment Context

The second exploratory study focused on two popular IT products in both the consumer and organizational markets, Apple’s iPad 2 and
Motorola’s Xoom tablet computers (Friedenberg 2010; Kaneshige 2011a, 2011b; Overby 2010; Pitt et al. 2011).  At the time of data collection,
the iPad 2 and Xoom were receiving comparable ratings in the popular press (e.g., Gideon 2011; Gralla 2011a, 2011b), making the comparison
of these technologies appropriate and fair.

For this study we chose to focus on the availability of various applications (apps) software and the customization features of the tablets.  Apps
are critical to this technology product and are often a central focus in product reviews (Pitt et al. 2011).  Indeed, both Apple and Android devices
tout the quality of their app stores.  Apps are used to extend the capabilities of the device, allowing users to watch videos, play games, and
perform countless other tasks.  Thus, the number of apps (at the time of data collection) was provided to participants.5  Here the availability
of apps was a hard-to-evaluate feature.

Customization refers to the ability to tailor the device by changing wallpapers and adding various widgets.  Customization is a very relevant
feature when individuals evaluate tablets.  For example, in a comparison between Xoom and iPad 2, Xoom was favored because it is far more
“customizable and feature-rich” (Gralla 2011a).  Here, customization is an easy-to-evaluate feature; that is, individuals can easily determine
whether they can customize their device or not.

Thus, consider a context where the iPad 2 and Xoom were evaluated primarily on app availability and customization (Table B1).  Here the iPad
2 has relatively more apps, but has limited customization.  The Xoom can be extensively customized, but has relatively fewer apps.  Based on
the EH, when evaluating either the iPad 2 or Xoom in isolation, individuals are more likely to perceive the customization feature (i.e., easy-to-
evaluate) as being more important, making the evaluation of the Xoom to be higher than iPad2.  However, when individuals evaluate both
tablets simultaneously, they can directly compare the number of apps available (i.e., hard-to-evaluate).  Therefore, the number of apps available
(hard-to-evaluate) may be perceived more important.  Thus, the iPad 2 will be viewed higher when jointly compared (H1), while Xoom will
be viewed higher when evaluated separately (H2).

Table B1.  Exploratory Pilot 2:  iPad 2 Versus Xoom

Application Quantity (Hard-to-Evaluate
Feature)

Customization Flexibility (Easy-to-Evaluate
Feature)

iPad 2 Relatively High Do not Support

Xoom Relatively Low Support

Method

An experimental methodology was used to test the hypotheses; the sample, measures and procedures are discussed below.  

Sample

The participants for this study came from two sources; about half (52%, n = 65) were from a senior-level business class at the same large public
university of Exploratory Pilot Study 1, the rest (48%, n = 60) were recruited using a snowball procedure.  Specifically, the student participants
were asked to refer their non-student friends or relatives to participate in the study.  The average age of student participants was 22.83 (SD
4.84), and 17.14% were female; the average age of “snowball” participants was 31.53 (SD 15.07), and 27.59% were female.  About 1% of their
final course credit was provided for students’ participating and referring an additional participant.

5The study’s treatment materials utilized real data at the time of data collection; at that time, the iPad 2 had about 350,000 apps while the Xoom had about 250,000
apps (Shanklin 2011).
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Whole Sample

iPad 2

Xoom

Evaluation

iPad 2 and Xoom

Evaluation

Evaluation

Background 

Group 1

Group 2

Group 3

Measures

Technology evaluation and technology experience from the first study was changed slightly to fit the new context.  A complete list of items
is provided in Appendix C.

Task and Experimental Procedure 

The task asked participants to imagine that they were buying a tablet for a friend, and to decide whether to buy an iPad 2 or a Xoom. 
Participants were also asked to primarily focus on the availability of apps and home screen customization features, with everything else (e.g.,
price) being equal.  The procedures and treatment groups followed those of Exploratory Pilot Study 1 (Figure B1).  

Figure B1.  Exploratory Pilot Research Protocol

Analysis and Results

The reliability of the technology evaluation measure was 0.91 (Cronbach’s alpha).  Two t-tests were conducted to compare the evaluation
differences between the iPad 2 and Xoom.6  First, a paired sample t-test was run using the data from Group 3; this analysis found the iPad 2
(Mean = 5.51; S.D. = 1.70) to be more highly evaluated than the Xoom (Mean = 4.69; S.D. = 1.39) (t (47) = 2.57; p < 0.05; Cohen’s d = 0.53;
a large effect).  Thus, H1 was supported.  Next, an independent sample t-test was run using the data from Groups 1 and 2; this analysis found
the iPad 2 (Mean = 5.27; S.D. = 1.43) and Xoom (Mean = 4.68; S.D. = 1.32) to be equivalent (t (75) = 1.88; p > .05; Cohen’s d = 0.43; a
medium effect).  Thus, H2 was not supported.

Discussion

Like the first exploratory pilot study, this study also partially supported the application of the EH.  Again, the product with the most favorable
hard-to-evaluate feature was preferred when only one technology product was evaluated (supporting H1).  However, when compared separately,
there were no differences in preferences found between the iPad and Xoom (rejecting H2).  Given that both the iPad and PowerPoint had greater
brand awareness than the Xoom and Visio (respectively), it is very likely that differences in brand awareness confounded the relative
evaluations in both studies.  Insights from the two pilot studies informed the design of the primary studies, suggesting that generic, non-branded
products should be used to eliminate this likely confound in the product evaluation process.  

6There were no significant differences for the technology evaluation measure between student and snowball participants; these samples were therefore pooled. 
One-way ANOVA found there were no differences for gender and age across the three treatment groups.  Two independent sample t-tests found no differences
between Groups 1 and 3 for “iPad Experience” and between Groups 2 and 3 for “Xoom Experience.”
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Appendix C

Instrument7

Note:  Each item was measured using a seven-point Likert-type scale (1 = strongly disagree, 7 = strongly agree).

All Studies

Technology Experience

TE I am very familiar with MS PowerPoint/MS Visio (or iPad 2/Xoom, or wireless Internet) before this study.

Exploratory Pilot Study One

Technology Evaluation

Eva1 This technology is a good tool overall.

Eva2 I think it would be very good to use the technology.

Eva3 In my opinion it would be very desirable to use the technology.

Eva4 The technology can increase my effectiveness while completing the tasks.

Eva5 It would be much better for me to use the technology.

Exploratory Pilot Study Two

Technology Evaluation

Eva1 iPad 2/Xoom is good overall.

Eva2 In my opinion it would be very desirable to have an iPad 2/Xoom.

Eva3 I think it would be very good to have an iPad 2/Xoom.

Experiment 1 and 2

Technology Evaluation

Eva1 Plan A/Plan B is good overall.

Eva2 In my opinion it would be very desirable to implement Plan A/Plan B.

Eva3 I think it would be very good to implement Plan A/ Plan B.

7Items and tasks for the main studies were first written in English and were then translated into Chinese using two bilingual Chinese research assistants (RA). 
The first RA translated items and tasks into Chinese; the second RA translated items and tasks back into English.  Any differences or inconsistencies were
discussed and resolved.
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Appendix D

Experimental Task Descriptions

Exploratory Pilot Study 1

JE Condition

Imagine that the instructor from one of your classes asked you to draw a chart for a company, which contains a CEO (Chief Executive Officer),
a CFO (Chief Financial Officer), a CIO (Chief Information Officer), a CMO (Chief Marketing Officer) and a COO (Chief Operating Officer). 
Four other officers report to CEO directly.  Figure D1 shows an example.

Figure D1.  An Example of the Chart

There are two types of software available from the desktop in the lab which can help finish the assignment.  One of the software is MS
PowerPoint, and the other is MS Visio.

MS PowerPoint:  Following are some comments from previous users of MS PowerPoint:

This software is not quite flexible if my needs change.  When the requirements change it is hard (even impossible) to
change the selection and format available.  On the other hand, it is quite easy to find out what function is available and
locate it, even if I have not used that function before.  Quite often I will find it in no time.

MS Visio:  Following are some comments from previous users of Visio:

This software is very flexible to respond to my changing needs.  When the requirements change it is easy to change the
selection and format available.  On the other hand, it is not quite easy to locate a function on a particular issue, especially
when I have not used that function before.  Sometimes it takes me too much time to find the function I need.

SE Condition 1

Imagine that the instructor from one of your classes asked you to draw a chart for a company, which contains a CEO (Chief Executive Officer),
a CFO (Chief Financial Officer), a CIO (Chief Information Officer), a CMO (Chief Marketing Officer),and a COO (Chief Operating Officer). 
Four other officers report to CEO directly.  Figure D1 provides an example.

The software available from the desktop in the lab which can help finish the assignment is MS Visio.
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Figure D2.  Video Tutorial of PowerPoint

Figure D3  Video Tutorial of Visio
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MS Visio:  Following are some comments from previous users of Visio:

This software is very flexible to respond to my changing needs.  When the requirements change it is easy to change the
selection and format available.  On the other hand, it is not quite easy to locate a function on a particular issue, especially
when I have not used that function before.  Sometimes it takes me too much time to find the function I need.

SE Condition 2

Imagine that the instructor from one of your classes asked you to draw a chart for a company, which contains a CEO (Chief Executive Officer),
a CFO (Chief Financial Officer), a CIO (Chief Information Officer), a CMO (Chief Marketing Officer), and a COO (Chief Operating Officer). 
Four other officers report to CEO directly.  Figure D1 provides an example.

The software available from the desktop in the lab which can help finish the assignment is MS PowerPoint.

MS PowerPoint:  Following are some comments from previous users of MS PowerPoint:

This software is not quite flexible if my needs change.  When the requirements change it is hard (even impossible) to
change the selection and format available.  On the other hand, it is quite easy to find out what function is available and
locate it, even if I have not used that function before.  Quite often I will find it in no time.

Exploratory Pilot Study 2

JE Condition

Imagine that you are going to buy a gift for one of your friends.  You are trying to decide whether to buy an iPad 2 or a Xoom.  

Assume that you care most about the number of applications available and the customization feature.  Here are the short descriptions for these
two features from iPad 2 and Xoom (assume that everything else, such as price and other features, is the same).

Table D1.  iPad 2 Versus Xoom

iPad 2 Xoom

Applications iPad 2 has about 350,000 apps available
from the Apple App Store.

Xoom currently has about 250,000 apps
from the Android market.

Customization iPad cannot do customization unless you
jailbreak it.

You have to open customization from
themes, widgets to customized home
screen and live wallpapers.
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SE Condition 1

Imagine that you are going to buy a gift for one of your friends.  You are trying to decide whether to buy an iPad 2.

Assume that you care most about the number of applications available and the customization feature.  Here are the short descriptions for these
two features from iPad 2 (refer to the second column of Table D1).

SE Condition 2

Imagine that you are going to buy a gift for one of your friends.  You are trying to decide whether to buy a Xoom.  

Assume that you care most about the number of applications available and the customization feature.  Here are the short descriptions for these
two features from Xoom (refer to the third column of Table D1).

Experiment 1

JE Condition

Your school is thinking of implementing wireless Internet connection throughout the entire campus.  As a student, you are interested in the
speed of the Internet connection and whether the data you transfer when browsing the web or downloading files is secure.  Currently, there are
two plans being considered that differ on download speed and security.  All other features, such as the cost to implement, ease of access, and
so on are the same.  

Plan A:  In the first plan, the connection speed is 110 mbps; on the other hand, the connection is not secure, making it possible for others to
be able to view the files that you download or the websites you visit.  

Plan B:  In the second plan, the connection speed is 15 mbps; on the other hand, the connection is secure, making it very difficult for others
to be able to view the files that you download or the websites that you visit.  

SE Condition 1

Your school is thinking of implementing wireless Internet connection throughout the entire campus.  As a student, you are interested in the
speed of the Internet connection and whether the data you transfer when browsing the web or downloading files is secure.  Currently, there is
one plan being considered.  

Plan:  In this plan, the connection speed is 110 mbps; on the other hand, the connection is not secure, making it possible for others to be able
to view the files that you download or the websites you visit.  

SE Condition 2

Your school is thinking of implementing wireless Internet connection throughout the entire campus.  As a student, you are interested in the
speed of the Internet connection and whether the data you transfer when browsing the web or downloading files is secure.  Currently, there is
one plan being considered.  

Plan:  In this plan, the connection speed is 15 mbps; on the other hand, the connection is secure, making it very difficult for others to be able
to view the files that you download or the websites that you visit.  
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Experiment 2

JE Condition

Your school is thinking of implementing wireless Internet connection throughout the entire campus.  As a student, you are interested in the
speed of the Internet connection and whether the data you transfer when browsing the web or downloading files is secure.  Currently, there are
two plans being considered that differ on download speed and security.  All other features, such as speed, stability, ease of access, and so on
are the same.  Now you are browsing the planning document and find the following statement:

Plan A:  In the first plan, the connection speed is 110, and the security level is 2.

Plan B:  In the second plan, the connection speed is 15 and the security level is 5.

Here the higher number of speed represents faster speed; the higher number of security represents a more secured network.

Now you have told the system analyst that the document does not contain enough information, and the system analyst has updated the
document.  Here is the updated content in the new document:  

Plan A:  In the first plan, the connection speed is 110, and the security level is 2.

Plan B:  In the second plan, the connection speed is 15 and the security level is 5.

Here the higher number of speed represents faster speed; the higher number of security represents a more secured network, and the number
here represents the rank of security.  Specifically, in rank 2, the network will use a static key to encrypt the communication.  Therefore, while
the static key can protect the network, hackers may obtain the key after it is used for a while.  In rank 5, the network will use continually
changing keys to encrypt the data.  Therefore, it is relatively difficult for hackers to obtain the key.  

SE Condition 1

Your school is thinking of implementing wireless Internet connection throughout the entire campus.  As a student, you are interested in the
speed of the Internet connection and whether the data you transfer when browsing the web or downloading files is secure.  Currently, there is
one plan being considered.  Now you are browsing the planning document and find the following statement:

Plan:  In this plan, the connection speed is 110, and the security level is 2.

Here the higher number of speed represents faster speed; the higher number of security represents a more secured network.

Now you have told the system analyst that the document does not contain enough information, and the system analyst has updated the
document.  Here is the updated content in the new document:  

Plan:  In this plan, the connection speed is 110, and the security level is 2.

Here the higher number of speed represents faster speed; the higher number of security represents a more secured network, and the number
here represents the rank of security.  Specifically, in rank 2, the network will use a static key to encrypt the communication.  Therefore, while
the static key can protect the network, hackers may obtain the key after it is used for a while.  

SE Condition 2

Your school is thinking of implementing wireless Internet connection throughout the entire campus.  As a student, you are interested in the
speed of the Internet connection and whether the data you transfer when browsing the web or downloading files is secure.  Currently, there is
one plan being considered.  Now you are browsing the planning document and find the following statement:

Plan:  In this plan, the connection speed is 15 and the security level is 5.
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Here the higher number of speed represents faster speed; the higher number of security represents a more secured network.

Now you have told the system analyst that the document does not contain enough information, and the system analyst has updated the
document.  Here is the updated content in the new document:  

Plan:  In this plan, the connection speed is 15 and the security level is 5.

Here the higher number of speed represents faster speed; the higher number of security represents a more secured network, and the number
here represents the rank of security.  Specifically, in rank 5, the network will use continually changing keys to encrypt the data.  Therefore,
it is relatively difficult for hackers to obtain the key.
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