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Abstract. In a user experiment, we tried out a novel data collection approach
consisting of combining surveys with the think aloud method. We coin the phrase
“think-aloud survey method”, where participants think-aloud while completing a
questionnaire. We analyzed the transcripts and found that the think aloud survey
provides deeper insights into the reasoning behind the participants’ Likert scale
choices and responses to open-ended questions, along with an enhanced understanding of the tasks and prompting the participants to explicate their choices.
All resulting in more insights for design. The think- aloud survey method further
offers other insights into usability issues and encourages the participants to provide system improvement proposals. The think-aloud survey method is useful for
researchers and practitioners applying a large number of usability evaluations and
wanting to dig deeper into the motivations for choice.
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1 Introduction
This work reports from an instance of combining two well-known data collection techniques: surveys and the think aloud (TA) method resulting in something greater than the
sum of its parts. Alongside an experiment testing of the interactive persona analytics
system [1] in a real-world setting of an organization that uses the system for marketing
and communication, we applied what we dub the “think aloud survey” (TAS) that combines quantitative and qualitative research by the use of the think-aloud protocol with a
questionnaire. The novelty of the method is that, typically, user experiment participants
are asked to complete surveys in silence. In contrast, our suggestion is to ask the participants to explicate their cognitive processes verbally while completing the survey, which
we found have multiple benefits for data richness and quality.
In our experience, the TAS method provides nuanced insights into the participants’
understanding of the questions and spurs them to reflect upon their scale choices and open
answers, providing perceptions into why a certain answer was given. This encouraged
us to look into if this method can provide information otherwise difficult to access. In
the following, we report on our experiences of employing the TAS in an actual user
study. We introduce the TAS as an additional qualitative analysis that answers the why
of questionnaires while conducting a user study.
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2 Surveys in Small Scale Research
As stated by [8], surveys are a frequently used method within HCI research. The selfreported data provides information about the users’ perception of the system, their interaction with it [14], understanding of the different user groups, and what opinions they
hold [4]. It enables researchers to gather information from a small set of users and infer
to a larger group [9]. The advantages of surveys are that they are relatively easy to
generate and analyze. The challenges lie mainly in research mistakes and participant
misunderstandings of survey questions and scales [10]. A common criticism of surveys
is that the questions are subject to misinterpretation and fail to measure what is intended
[12]. To eliminate the misinterpretations it is suggested to do a few initial tests of participants’ understanding of the questions using the TA protocol [11, 13] and let subjects
verbalize their thoughts as they attempt to answer the survey questions. The proposed
survey response process involves testing the comprehension, retrieval of information,
judgment or estimation, and selection of a response to the question [15].

3 The Think Aloud Method in Usability Evaluation
TA in HCI is known as one of the protocols for usability testing [2, 6]. The participant
is asked to vocalize his or her thoughts, feelings, and opinions while interacting with
a system [7]. The concurrent TA method is expected to provide information during
the participant’s interaction with a system to identify the areas or features that cause
problems for the user [3].
We propose to use the TA protocol to capture the active scale decision (qualitative
analysis) and at the same time measure the participants’ attitude towards and willingness
to use, in this case, the interactive persona system (quantitative analysis). In our experimental setting, we found that the combination can provide answers to both how many
have a particular attitude and why they express the attitude, as well as the reasoning and
context behind a specific quantitative answer the participant gives.

4 Data Collection
Our data collection site is a large non-profit organization with employees of multiple
nationalities. In total, there were 37 participants, of which ten (27%) were women. The
average age of the participants was 32.9 years (SD = 6.9). The participants’ experience of
personas included ‘Conceptual experience’ (71%, n = 26), ‘Some practical experience’
(27%, n = 10), and ‘Extensive experience’ (3%, n = 1).
In an experimental setting, we wanted to test a persona analytics system. The participants were encouraged to speak during the completion of the questionnaire, thus
providing richness to the participant survey responses. The survey questions (SQs) were
applied in a questionnaire using a seven-point Likert scale with 1 = Strongly disagree,
7 = Strongly agree. After the survey were completed, participants were asked questions
about the process and the survey responses retrospectively. All of this was recorded
and later transcribed for analysis. The questionnaire resulted in initial research on the
participant’s understanding of the system and its usefulness.
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For the purpose of this research and to analyze the TA transcripts, one researcher
applied a coding process focusing on the questions reported above. NVivo, a software
package for qualitative analysis, was used for the coding.

5 Findings
Overall, we identified nine possible benefits associated with the use of the TAS to
complement the quantitative survey results. In the following sections, we present the
benefits.
1. Correcting Misunderstandings
Participants in doubt about a question, can ask the researcher to explain the question.
The ambiguity of a question becomes visible.
Individual perceptions of the Likert scale becomes visible.
2. Forcing Argumentation and Affecting Scoring
Upon what the participants base their judgment, becomes clear as the contextual
judgement is vocalized. The researchers, get an understanding of the reasoning
behind a score.
3. Revealing Same Arguments for Different Scores
Different participants might have the same argument but provide different scores.
The difficulty of relying on the value without the contextual information becomes
clear.
4. Providing Information Beyond the Scale
Participants elaborate on the middle score, as weighing between the positive and
the negative sides, but also something missing. The answers open for much more
information than a neutral value.
5. Providing Contextual Information about Participants’ Understanding of the
System
In surveys, it can be difficult to access if the participants understand what it is
they are evaluating. An example shows that the participant have a fairly accurate
understanding of the persona method, what personas are, and what to expect from
the persona method. Thus providing information about the understanding of the
system.
6. Understanding Use Contexts
The information that the participants provide, makes the use context known to the
researchers, thus enables them to improve the IT system. These insights adds richness
to the findings and actions that occurred during the actual user study preceding the
questionnaire.
It becomes clear that if the participant lacks something that the system should be
able to provide for their daily tasks.
7. Identifying Missing Content for Design
The TAS includes issues concerning the interface and the content that is not provided in an unmoderated survey. This is valuable for the further development of the
interactive system.
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8. Exposing Interface Issues
The TAS method exposes problems in the interface design and how participants
relate to and their expectations of an interface. In this case that parts of system are
confusing.
9. Yielding Proposed Solutions
A critique often leads to suggestions for improvement and the participant suggests
improvement.
In summary: The analysis of the TAS transcripts revealed different patterns that
connects to the participants misunderstanding survey questions, revealing arguments
for the scores they gave and at the same time forcing the participants to consider their
motivation for scoring. It uncovered that the same argument can result in different scores,
providing the researchers with information beyond the scores. Results also tested if the
participants understood the persona analytics system, and provided information about a
future use context and uncovered usability issues, as well as suggestion for solutions.
The positive effect of the TAS is the possibility to do both a qualitative analysis
of the transcripts and a quantitative analysis of the quantitative scoring carried out by
the participants. This provides information on the participants understanding of the
system, information needs and use context, usability issues, and solutions to design. A
quantitative analysis of the scores provides where the main problems are, and is relatively
fast to extract.
The downside is that it requires a moderator and is time consuming.

6 Conclusion and Future Work
The proposed method of combining surveys with the think aloud protocol – the think
aloud survey – provides insights similar to usability testing and insights into survey
questions and responses. The method provides in-depth insights into the survey questions
and can answer the why that is typically difficult to elicit from quantitative research. For
practitioners, this method can be a faster way to get both quantitative and qualitative
data, and it can be a test bed for setting up large surveys. In this research, we did not
anticipate the usefulness of the method in terms of enhanced system design. In the future,
it will be necessary to set up studies that are designated to investigate the application of
the think aloud survey.
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