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A Comparative Study of Visualizations with Different
Granularities of Behavior for Communicating about Autism

HA-KYUNG KONG∗, JOHN LEE∗, and KARRIE KARAHALIOS,
University of Illinois at Urbana-Champaign

This paper presents a comparative study of two webtools developed to capture engagement via visualization of
coordinated communication behavior in children with autism. A clear preference arose for different tasks based
on behavior granularity emphasis in the two visualizations. The survey and interview results further revealed
the importance of showing behavior patterns, rather than displaying a single behavior without context, in
behavior visualization. Based on the results, we propose three granularity-related features to incorporate into
behavioral visualizations for communication in clinical settings: separating modalities, coordinating dyadic
interactions, and displaying micro-behaviors.
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1 INTRODUCTION
Imagine a scenario where a clinician pre-screens a child for autism; immediately after the pre-
screening session, a visual representation of the session becomes available to the clinician. Previous
works have explored this idea, and showed that visualizations of clinician-patient communicative
behavior are effective in uncovering outlier behavior patterns [7, 15, 17]. People additionally
suggested that visualizations would be useful for facilitating communication between individuals
by providing a common resource for communication and collaborative interaction.

Communication with parents is an essential part of Autism Spectrum Disorder (ASD) diagnosis
and treatment. Osborn and Reed found that parents of children diagnosed with ASD anticipated
more debriefing of the diagnosis session and general education about ASD after a child-clinician
session, yet did not receive it and became frustrated [22]. They specifically expressed interest in the
∗Both authors contributed equally to the paper

This work is supported by the National Science Foundation, under grant CCF-1029679.
Authors’ addresses: H. Kong, J. Lee, K. Karahalios Department of Computer Science, University of Illinois at Urbana-
Champaign, Urbana, IL 61801, US; .
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee
provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the
full citation on the first page. Copyrights for components of this work owned by others than the author(s) must be honored.
Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires
prior specific permission and/or a fee. Request permissions from permissions@acm.org.
© 2017 Copyright held by the owner/author(s). Publication rights licensed to Association for Computing Machinery.
2573-0142/2017/11-ART59 $15.00
https://doi.org/10.1145.3134694

Proc. ACM Hum.-Comput. Interact., Vol. 1, No. 2, Article 59. Publication date: November 2017.

https://doi.org/10.1145.3134694
https://doi.org/10.1145.3134694


59:2 H. Kong et al.

Fig. 1. (a) Plexlines and (b) an EnGaze visualization of the same child in a RABC session. The grey lines
connecting the two visualizations indicate the start of different phases in a single session. While the Plexlines
visualization accentuates behavior with longer duration, the EnGaze visualization is capable of showing more
micro-behaviors. We describe the details of the Plexlines and EnGaze visualizations in Figures 3 and 7.

idea of “broad information sheets [provided] to parents at the time of diagnosis” [22]. Clinicians
can leverage visualizations, such as the ones shown in Figure 1, to fulfill their wants by stepping
through the reasoning of the diagnosis with rich contextual information.

Although previous work showed that visualizations could be used for communication in clinical
settings, their main focus has been on using visualizations to find reoccurring patterns and detect
outliers [15, 17]. Our work extends this literature to uncover features of visualizations that are useful
for communicating about ASD through a comparative study of two behavior visualizations. There
are advantages in conducting a qualitative study with multiple visualizations. The first strength of
a comparative study is that people are less reluctant to criticize when there are multiple designs,
and provide less inflated ratings [26]. Second, the contribution of each feature is hard to assess
in a single visualization study since a combination of features makes a visualization useful. By
comparing two visualizations intended for the same purpose, we can have a better sense of which
features are useful for a certain task by asking the participants to choose a single visualization for
a use case and prompting for specific features. Thus, we conducted a comparative study on two
visualizations, Plexlines and EnGaze, which summarize an autism pre-screening session in a single
visualization. We discuss the details of the visualizations and the reason for choosing these two
visualizations in the following section.

Through the interviews, we found that the tasks clinicians wanted to perform with behavioral
visualizations fell into two categories: 1) single session tasks and 2) multi-session tasks that in-
volved comparison of multiple sessions. Participants expressed a clear visualization preference
for each category – EnGaze for single session tasks and Plexlines for multi-session tasks. This
preference arose from different granularities emphasized in the visualizations. Plexlines focused on
low granularity behaviors through emphasizing behaviors of longer durations; EnGaze involved
high granularity behaviors through showing behaviors of shorter lengths. We present the design
decisions of each visualization that led to different granularities in the results section. Based on the
interview results, we discuss three most commended features that help communicate the results of
a clinical session: separating modalities (e.g., vocal, gesture, gaze), coordinating dyadic interactions
(opposed to visualizing only the child), and displaying micro-behaviors. We further envision a
broader use of behavior visualization for communication in other clinical settings and explore
potential use cases in the discussion section.
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