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Appendix A

Screen Shots

Figure A1.  Interface A
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Figure A2.  Interface B

Figure A3.  Interface C
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Appendix B

Post-Experiment Rating-Scale Measures

1. I liked the interface that I chose to use for the last trial.  (1 = “Strongly Disagree” to 10 = “Strongly Agree”)

2. I found Interface A easy to use.  (1 = “Strongly Disagree” to 10 = “Strongly Agree”)

3. I found Interface B easy to use.  (1 = “Strongly Disagree” to 10 = “Strongly Agree”)

4. I found Interface C easy to use.  (1 = “Strongly Disagree” to 10 = “Strongly Agree”)

5. How much experience do you have with the Internet?  (1 = “No Experience” to 10 = “A Great Deal of Experience”)

6. How old are you?

7. What is your gender?

Appendix C

Single Item Measures

Although the use of a single item measure raises the threat of a mono-operational bias (e.g., Cook and Campbell 1979), in this research we chose
to use single item measures for two primary reasons.  First, it has been demonstrated that the use of multiple items to measure a single construct
can actually aggravate respondent behavior and undermine the reliability of measurement (Bergkvist and Rossiter 2007; Drolet and Morrison
2001; Rossiter 2002).  Given that our experiment already required a substantial amount of effort on the part of participants—having completed
10 consecutive information search tasks—we wanted to minimize the effort required to respond to our follow-up questions.  In this way, our
work reflects a similar approach taken in other research that has also used a single-item measure of perceived ease of use (e.g., Karahanna and
Straub 1999; Murray and Häubl 2007).

Second, because most prior research on perceived ease of use did employ multi-item scales, the measurement properties (e.g., validity) of these
sets of items are well established.  The typical finding in prior work that has used multi-item scales to measure perceived ease of use is that
the items are very highly correlated and, thus, close to redundant.  For instance, Davis (1989), Gefen and Straub (2000), and Venkatesh and
Davis (1996) all report very high reliability for the multi-item scales they used (values of Cronbach α well above .9).  Based on these results,
we selected the shortest and most intuitive item from the set used in previous studies.

Appendix D

Strength of Preference Data Analysis

Given that our key dependent measure requires participants to choose one interface or the other, it is possible that the choice shares do not
represent strong user preferences—that is, people may be choosing because they are required to select one of the two interfaces; however, they
may not have any real preference between the two.  To examine this possibility, and further test H2 and H4, we looked at the strength of users’
preferences for the interface that they had selected.  The mean extent-of-preference rating (scale:  1 = “weakly prefer” to 10 = “strongly prefer”)
was 7.7, suggesting that, on average, participants’ had a strong preference for the interface that they selected.  In addition, we found no
differences in strength of preference between our experimental conditions (MFREE = 7.56; MCONSTRAINED = 7.81; F = .428; p = .515, η² = 0.006). 
We also did not find any difference based on whether the users chose the incumbent or the competitor (MINCUMBENT = 7.90; MCOMPETITOR = 7.33;
F = 2.103; p = .151, η² = 0.027).
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Appendix E

Possible Alternative Explanations

Usage Errors

One candidate alternative explanation is that there was a difference in the number of usage errors made between the two conditions.  Previous
research has demonstrated that errors made while learning to use an interface can have a strong negative effect on users’ ultimate interface
preferences (e.g., Murray and Häubl 2007).  However, such errors were not a factor in this research.  First, we pretested the interfaces (as
reported above) and found no differences between them in terms of the a priori probability of errors occurring.  Second, the data from the main
experiment are inconsistent with this explanation.  The mean number of errors made across all of the incumbent trials was 1.0 (median = 0;
mode = 0; minimum = 0; maximum = 12).  Given that participants completed a total of 27 navigation steps with the incumbent interface (i.e.,
9 trials with 3 steps each), the fact that on average only one “misstep” (or error) was made suggests that learning proceeded in a relatively error-
free manner.  As expected, we find that the number of errors made had no effect on perceived ease of use (p = .731) or the users’ interface
choice (p = .274).  Similarly, whether or not participants made an error at all had no effect on perceived ease of use (p = .229) or the users’
eventual interface choice (p = .851).

Chronic Individual Differences

In addition, because participants were randomly assigned to the two experimental conditions, we can rule out the possibility that chronic
individual differences might have driven the choice results.  Moreover, given that we collected data on age, gender, and Internet experience,
we can directly test the effect of these variables on preference.  We find that there was no difference between the two experimental conditions
on any of these participant characteristics (all p values > 0.05), and none of these three variables had any effect on eventual preference for the
incumbent interface (all p values > 0.30).

Ease of Switching

Another potential alternative explanation for the effect of freedom of choice during the incumbent trials on ultimate interface preference is that
those participants who were not able to choose among interfaces during the initial trials somehow found it easier to switch from the incumbent
to the competitor.  This possibility is based on prior research that has demonstrated that, as the ease of transfer from an incumbent interface
to a competitor interface increases, user preference for the competitor tends to increase (Johnson et al. 2003; Murray and Häubl 2002).1

Following Murray and Häubl (2007), we measure the ease of transfer as the relative task completion time (RTCT), which captures the extent
of skill transfer from an incumbent to a competitor at the level of the individual user.  Specifically, RTCT is calculated by subtracting the time
it took a person to perform a task using a competitor interface for the first time (Tc) from the time it took him/her to perform the same task when
s/he last used an incumbent interface (Tli), that is, RTCT = Tli - Tc.  Therefore, a negative RTCT indicates that the user was slower on the first
trial with the competitor than s/he was on the last trial with the incumbent.  In the present experiment, there was no significant difference on
this measure between participants in the free condition (mean RTCT = -5.9) and those in the constrained condition (mean RTCT = -13.6;
ANOVA:  F(1,77) = 2.297, p = 0.134, η² = 0.029).  Nevertheless, users who had freedom of choice during the initial trials developed a much
stronger preference for the incumbent than those who did not.

Initial Subjective Preference

Yet another possible alternative explanation for the effect of freedom of choice on subsequent interface preference is that participants in the
free condition may simply have selected the subjectively preferred of the two initially available interfaces (i.e., the one that was better for them

1The ease of transfer to a new interface has been shown to be a function of prior experience, such that the ease of transfer decreases as the amount of experience
(and consequently also performance) with an incumbent interface increases.
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personally) and, therefore, use of their chosen incumbent may have resulted in increased task performance compared to participants in the
constrained condition, who were restricted to using a single incumbent.  If this had been the case, participants in the free condition would, on
average, have been comparing a subjectively better incumbent to the competitor than those in the constrained condition and this, in turn, could
have resulted in the greater eventual preference for the incumbent interface.  However, the data clearly do not support this account.  The mean
task completion times on the ninth trial for the two experimental conditions are statistically indistinguishable (ANOVA:  F(1,77) = 2.629,
p = 0.109, η² = 0.033), although participants who were free to choose one of the two initially available interfaces as their incumbent actually
took slightly longer (mean = 11.4 seconds) than did those in the constrained condition (mean = 9.8 seconds), which is directionally inconsistent
with a possible selection-based explanation of the effect of freedom of choice on interface preference.

Cognitive Dissonance

A fifth alternative explanation is that those users who, after trying the competitor, chose to stay with the incumbent interface may have reported
higher perceived ease of use because they were experiencing cognitive dissonance—a form of discomfort or tension caused by simultaneously
held contradictory ideas, which people are motivated to reduce by modifying their beliefs (Brehm 1956; Festinger 1957).  Given that the number
of people who preferred the incumbent was significantly higher among those who were initially free to choose, these individuals could also
have reported a higher perceived ease of use of the incumbent as a result of cognitive dissonance (rather than the decrease in psychological
reactance that we have hypothesized). Our results, however, are completely inconsistent with this account.  The effects we report are driven
by the difference between free and constrained participants among those who chose the competitor (see Figure 6).  Specifically, although the
difference between the free and constrained conditions among those who chose the incumbent is not significant (F(1,47) = 1.219, p = 0.275, η²
= 0.026), the difference between these two conditions among those who chose the competitor is significant (F(1,29) = 4.996, p = 0.034, η² =
0.151).  Clearly, this does not support the cognitive dissonance explanation, which predicts that, in the constrained condition, perceived ease
of use of the incumbent will be higher among those who chose it.  Our results are, however, fully consistent with the proposed account based
on the theory of psychological reactance.  Constrained users chose the competitor because of the lower perceived ease of use of the incumbent. 
The critical effect here is the significant difference in perceived ease of use of the incumbent interface (reported above) between those who
were initially free to choose and those who were constrained (p = .003).

Opportunity to Compare Alternatives

The results of the test of H7 (illustrated in Figure 6) also rule out the possibility that our findings are driven simply by users’ opportunity to
compare the incumbent interface to alternative interfaces.  Although it is true that the opportunity to compare Interface A and B only exists
in the free condition, if this was driving the difference in perceived ease of use, then that difference should be significant regardless of which
interface users ultimately chose.  That is, if the mere opportunity to compare caused a difference in ratings of perceived ease of use, that
difference should be observed between all users in the free versus constrained conditions.  Clearly the results of our experiment are inconsistent
with this explanation.

A Priori Familiarity

Yet another possibility is that, given that Interface C—which users navigate via hyperlinks—could be seen as the a priori more familiar
interface, one could argue that when users chose A or B over C, this preference might have been driven by the relative novelty of the navigation
features of A (pull-down menus) and B (radio buttons) as compared to C (hyperlinks).  This “novelty” explanation would predict that there
should be a significant difference in perceived ease of use between those who chose the incumbent and those who chose the competitor in both
the free-choice and the constrained-choice conditions.  However, as reported above, there is no difference in perceived ease of use between
conditions when participants choose the incumbent; the difference is significant only for participants who choose the competitor.  Therefore,
our results do not support the novelty explanation, but they are entirely consistent with psychological reactance (see Figure 6).  That is, as
predicted by the theory of psychological reactance (H7), when users choose the incumbent, the difference in perceived ease of use is small
regardless of whether their initial experiences with the incumbent were free or constrained.  However, those users who choose the competitor
perceive the incumbent to be substantially less easy to use when they were constrained (as compared to free to choose) during the incumbent
trials.
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Ordering of Information

Finally, the results reported in this paper cannot be accounted for by the fact that our design introduced differences in the order in which some
information (i.e., navigation categories and subcategories) was presented.  The results of the pretest indicated that Interfaces A and B, which
had different navigation features and information orders, were equivalent to each other and inferior to C.  Yet, we find substantial differences
in the formation of interface preferences based on our experimental manipulations.  These results demonstrate that, when initial learning is
constrained, users are substantially more likely to prefer the incumbent interface over a subsequently introduced competitor.
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