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ABSTRACT 
As CSCW creates and investigates technologies for social 
communication, it is important to understand the emotional 
benefits and costs of these systems. We propose the Affec-
tive Benefits and Costs of Communication Technologies 
(ABCCT) questionnaire to supplement traditional qualita-
tive methods of understanding communication media. We 
discuss the pilots of this survey with 45 children and 110 
adults measuring the inter-item reliability of this instru-
ment. We present the results of interviews with 14 children 
and 14 adults, which help confirm that the ABCCT 
measures the same constructs that may emerge through 
interview investigations. Finally, we demonstrate that the 
ABCCT is sensitive enough to discriminate between differ-
ent communication technologies and has shown promise in 
some of its early adoption. Though the ABCCT is not with-
out limitations, it may provide a way to compare technolo-
gies in field deployments, draw findings across investiga-
tions, and quantify the impact of specific design decisions. 
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1. INTRODUCTION 
Social communication frequently relies on generic commu-
nication media originally intended for work- and task-
related purposes. Communication for most families relies 
on the telephone, text messaging, and videoconferencing 
[21]. At CSCW, interest has been growing in technologies 
that are aimed specifically at supporting affect-oriented 
communication (e.g., [27]). Relevant innovations may in-
volve off-the-shelf technologies like tablets (e.g., [35]) or 
browsers or special purpose devices that enable informal 
social interaction (e.g., [43]). As the field progresses from 
early design explorations to robust technologies intended to 
address specific separation contexts, empirical evaluation of 

the emerging user experience can benefit from opportuni-
ties to triangulate findings from both qualitative and quanti-
tative measures. In this work, we present the initial design 
and validation of a quantitative instrument that may sup-
plement the existing qualitative approaches. 

Field deployments of interactive systems allow for “explor-
ing user understandings, practices and the eventual uses” of 
the novel system [7]. Typically, researchers log systems use 
(e.g., messages sent through the system) and interview the 
users post deployment. This approach provides rich qualita-
tive data about contextualized user experiences, usage pat-
terns, and appropriation of the technology, prompting and 
guiding subsequent improvements of the system. However, 
relying exclusively on qualitative methods presents some 
problems for this domain. One of the main problems is that 
a lack of agreed-upon metrics makes it difficult to draw 
conclusions across investigations, deployments, and sys-
tems (as discussed in [27,51]). It is difficult to compare 
systematically a specific technology either to earlier tech-
nologies or to alternate versions with different subsets of 
features. We propose that some of these challenges can be 
addressed by adopting a common approach for measuring 
the costs and benefits of communication systems, in addi-
tion to the commonly used qualitative methods.  

We present the Affective Benefits and Costs of Communi-
cation Technologies (ABCCT) questionnaire as one such 
potential approach to the problem of evaluating communi-
cation technologies, which provides the following benefits: 
• It addresses a specific technology in question, rather than 

connectedness or relationship quality in general. 
• It is applicable to both synchronous and asynchronous 

communication technologies. 
• It has less than 30 items and takes less than 10 minutes to 

complete. 
• It can be used with both children and adults, with prelimi-

nary reliability and validity metrics provided. 
• It highlights both emotional benefits and emotional costs 

that a system may introduce. 
• It is sensitive enough to show differences between two 

communication systems. 
The goal of this paper is to describe the process of develop-
ing and testing the ABCCT, as well as its early adoption in 
research. We developed the ABCCT questionnaire by 
building extensively on previous work, though collabora-
tions with experts in the field, and through an analysis of 
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interviews with separated parents and children (Section 4). 
In Sections 6 and 7, we describe our method of validating 
the survey and our findings, which show that the ABCCT is 
reliable and valid according to several metrics taken in pi-
loting the questionnaire. In Section 8, we share early uptake 
of this instrument in the HCI and CSCW communities.  

If you are an investigator considering the ABCCT for your 
own work, Section 5 contains a description of the scales of 
the ABCCT, Table 2 contains the full text of the questions, 
and Section 9 contains guidelines for analyzing the 
ABCCT, its appropriate use, and its limitations. 

2. MOTIVATING AND RELATED WORK 
We provide a review of current evaluation approaches for 
communication systems and briefly discuss previous efforts 
to develop validated metrics in this space. 

2.1. Evaluations of Social Communication Technologies 
We identified 35 papers published in archival HCI venues 
(e.g., CHI, CSCW) that presented and evaluated novel 
communication technologies for families, friends, or cou-
ples. As criteria for selecting papers, we looked at work 
published between 2000 and 2011 that presented a novel 
social communication technology and some form of evalua-
tion. Here, we present the conclusions from this literature 
survey on the current practices in evaluating novel social 
communication technologies. 

A significant proportion of papers in the HCI domain pre-
sent novel communication technology ideas (e.g., [11,43]) 
or even novel systems (e.g., [45,47]) but do not provide any 
sort of evaluation. In this analysis, we included only those 
papers that provide a discussion of a system evaluation. Of 
the 35 papers we identified that provided an evaluation, 10 
papers (29%) reported lab study evaluations. Most papers 
used passive observations and interviews in the evaluation, 
though 2 papers [34,54] also employed structured observa-
tion using specific validated criteria. Eleven papers (32%) 
involved field deployments of 1–4 weeks. All of these col-
lected logs of system use and conducted periodic interviews 
with participants. Thirteen papers (38%) involved field de-
ployments of 5–12 weeks. Most of these collected logs of 
system use and interviews with participants; two of these 
also collected diaries of participants' experiences. This 
demonstrates the prevalence of qualitative methods for 
evaluation in this field. 

Only five of the studies we found included structured pre- 
and post-deployment questionnaires to understand the im-
pact of system's use on the social relationships of the study 
participants. This is surprising, because investigations of 
family communication in the social science domain quite 
frequently involve the use of validated questionnaires in 
addition to other methods [28]. Kaye et al. stated that “par-
ticipants were asked to subjectively rate the effectiveness 
and level of intimacy of their current methods of communi-
cation” [20]. No other detail was provided on the questions 
used or the effectiveness of these metrics. Rowan & Mynatt 

[38] “attempted to measure changes of perceived awareness 
and connectedness by asking [participants] to rank these 
indicators using a Likert scale daily in their diary.” Unfor-
tunately, this metric did not yield useful results as they saw 
a ceiling effect. Khan et al. took measures before the intro-
duction of their experimental system to support intra-family 
awareness, after a week of use, and a week after the end of 
this intervention [22]. They did not apply any validated 
instrument for the evaluation. Romero et al. report a two 
week deployment of an experimental system in which they 
compared measures prior to and after a week of using their 
system [37]. For the quantitative evaluation they used the 
Affective Benefits and Costs questionnaire (ABC-Q), a 
predecessor to the instrument presented here, that was de-
veloped for the purposes of that study [19]. Subsequent 
applications of the ABC-Q have shown it to be difficult to 
understand and to apply in relation to diverse technologies, 
making its revision necessary. We present a reworking of 
the affective benefits and costs questionnaire, validating the 
resulting questionnaire with a more rigorous quantitative 
approach, and extending it for use with children.  

We do not advocate that qualitative methods should be re-
placed or abandoned, but rather support a mixed methods 
approach. We agree with Brown et al. that field trials pre-
sent inherent challenges that could be ameliorated through 
diversifying the methods and approaches used in under-
standing system use [7]. Qualitative methods provide rich 
descriptions of system use and point to potential areas of 
improvements. On the other hand, collecting quantitative 
and structured data about how the system is perceived 
through the use of questionnaires better supports compari-
son between pre- and post-deployment experiences, be-
tween multiple novel systems, and between different ver-
sions of the same technology. This may be particularly im-
portant in the field of communication technology, since 
participant numbers tend to be fairly small in these evalua-
tions (with two recent notable exceptions [24,35]). In order 
to be able to draw meaningful conclusions across systems 
and deployments, and eventually allow generalization of 
conclusions, it is helpful to use standard methods that 
would allow combining and comparing data across investi-
gations. Our hope is that the ABCCT can provide one such 
standardized approach.  

2.2. Questionnaire Instruments for Evaluating Commu-
nication Technologies 
There are a number of survey instruments in social science 
that one might consider using to evaluate affective costs 
and benefits of communication technologies. Noller & 
Feeney provide a review of validated questionnaires for 
measuring characteristics of family communication [28]. A 
person's general positive and negative affect can be meas-
ured using the Positive and Negative Affect Schedule [46].  
Further, there are a number of metrics for assessing the 
quality of any specific relationship, such as the Quality of 
Relationships Inventory [33]. Such measures could be taken 
before and after the introduction of a novel technology to 



 

evaluate its impact. However, these instruments measure 
characteristics that remain fairly stable over time. There is 
no evidence that any of these instruments are sensitive 
enough to detect a subtle change in a relationship, commu-
nication pattern, or personal affect that may be caused by a 
1–12 week usage of a novel communication system, which 
is typical for field-tests in this domain.  

There have been attempts within HCI literature to design 
survey instruments specifically aimed at evaluating com-
munication technologies. Traditionally these focus on syn-
chronous media, especially those intending to emulate and 
substitute physical co-presence. Validated inventories have 
been developed by Short, Williams, and Christie [42] and 
more recently the Networked Minds Social Presence ques-
tionnaire [15]. The limitations of such instruments pertain 
to the operationalization of social presence, which is not 
applicable for asynchronous systems. The Social Connect-
edness Questionnaire (SCQ) was developed to measure 
social connectedness as one particular benefit of communi-
cation technologies [3]. The SCQ can be used for compar-
ing pre- and post- measures to reveal potential benefits of 
using a newly introduced communication technology. 
However, SCQ only evaluates one specific benefit of a new 
technology and is silent about potential downsides, which 
are crucial to understanding a design. Recognizing this 
need, IJsselsteijn et al. developed the Affective Benefits and 
Costs Questionnaire (ABC-Q) which provides the initial 
inspiration for the ABCCT [19]. However, the only valida-
tion of the ABC-Q was the measurements collected from 11 
participants in a single case study deployment of novel 
technology [37]. Though its results were not in conflict with 
the qualitative data collected through diaries and interviews, 
no quantitative measure of agreement was provided. ABC-
Q has been used in several research groups and industry 
projects; however, it is challenging for both respondents 
and designers. For example, the ABC-Q consists of 60 
items, which makes it too long for most studies; and ABC-
Q mixes questions regarding specific technologies with 
general contact questions, making it difficult to use it to 
compare specific technologies. 

These early efforts at developing and validating surveys in 
HCI highlight that currently available instruments from the 
social science domain frequently do not meet the needs of 
HCI researchers. The testing of novel instruments in HCI is 
frequently limited to inter-item reliability statistics gathered 
from fairly small deployments. One of our goals in this pa-
per is to provide an evaluation of a questionnaire that in-
stead focuses on its convergent validity with qualitative 
metrics and its sensitivity to detecting changes between 
alternative communication media.  

3. QUESTIONNAIRE DESIGN REQUIREMENTS 
We wanted to design a questionnaire that could meet the 
needs of a designer in the field. Several requirements drove 
the design process of the ABCCT. The ABCCT must: 

• Measure both the emotional benefits and emotional 
costs of communication technologies 

• Be quick to administer, taking participants less than 15 
minutes to answer 

• Refer to a specific communication medium, since most 
of the time it will be used to compare technologies 

• Demonstrate reliability and validity on multiple metrics 
• Be sensitive enough to detect differences between 

communication technologies 
• Be applicable to both synchronous and asynchronous 

communication technologies 
For our own work in studying families, we had one addi-
tional requirement that the ABCCT must be validated for 
use with children as well as adults, since children are fre-
quently partners in social communication but their voices 
are often excluded from the evaluation. In the next section, 
we describe our process in creating the ABCCT. 

4. QUESTIONNAIRE DESIGN 
We give an overview of the process used to generate and 
pilot the initial draft of the ABCCT. 

Table 1. Original ABCCT Scales and Support for Each Scale 
in Previous Literature 

Scale Evidence for Scale Inclusion 
Emotional  
Expressiveness [2][12][17][23][30][36][53] 

Engagement & 
Playfulness [1][2][9][10][11][32][37][49][53] 

Presence-in-
Absence [1][18][26][36][37][39][43][53]  

Opportunity for 
Personal Effort [17][23][36][37][41][44] 

Opportunity for 
Social Support [9][13][23][26][30][36][41][53] 

Feeling  
Obligated [17][37][39][44][47][53] 

Unmet  
Expectations [8][36][39][47][50] 

Threat to  
Privacy [5][8][26][37][44][47][53] 

4.1. Generating the Scales 
We created the children's ABCCT first and then adapted it 
for use by adults. Creating a survey appropriate for children 
forced us to simplify wording and make the questions more 
clear. Four types of previous work were used to draft 
ABCCT scales and questions: the ABC-Q [19], the theoret-
ical background provided in related literature (see Table 1) 
re-coding of the interviews from a previously conducted 
study of parent-child communication in divorced families 
[53], and brainstorming by two social connectedness ex-
perts. This process yielded 12 scales with a total of 90 
items. Review and discussion of the resulting measure by 2 
experts lead to eliminating 23 questions and rewriting a 
significant portion of the remaining questions. This resulted 
in a draft of the survey with 8 scales and 55 items. Table 1 
lists these scales and literature consulted at the time of the 
instrument’s creation that supports the inclusion of each 



 

scale. We used Borger & Hox’s [6] recommendations to 
choose a Likert-type scale that focused on frequencies of 
events in a specific period, rather than agreement (e.g., 
“never” to “always,” rather than “strongly disagree” to 
“strongly agree”). This guideline let the questionnaire to 
remain more concrete and avoided advanced vocabulary 
(e.g., “neutral” is considered a 5th grade-level reading word) 
therefore allowing the ABCCT to be more appropriate for 
use with children. 

4.2. Piloting the Questionnaire 
We followed Bell's guidelines in designing and testing the 
children's questionnaires, by conducting comprehensive 
pretesting, including cognitive interviewing [4]. To pilot the 
survey with children, 3 nine- and ten-year-old boys were 
asked to complete the ABCCT-Child one-on-one with the 
researcher while reasoning out loud. By observing when the 
children became restless while taking the survey, we noted 
that it needed to be cut in size by half.  The next draft of the 
survey restructured two of the scales and eliminated 9 ques-
tions that the children found unclear. The resulting measure 
was piloted with another four children using a think-aloud 
protocol. From this pilot, the next draft had most questions 
refined and redundant ones eliminated, resulting in an 8-
scale, 32 item questionnaire. Following, an additional de-
ployment (see Section 6.1), factorial analysis was done on 
the survey results leading to one item being moved to a 
different scale and to the merging of two closely-related 
scales. Ten questions were omitted in an effort to shorten 
the survey and remove confusing questions. The resulting 
draft consisted of the 7-scale, 22-item ABCCT-Child ques-
tionnaire (Table 2). 

A pilot was conducted with 8 adults, asking them to com-
plete the draft ABCCT-Child one-on-one with the research-
er while reasoning out loud. This led to a number of chang-
es that resulted in the adult version of the questionnaire: 
• Reciprocity items were added to appropriate scales, as 

suggested by [19]. 
• Questions were reworded and used more nuanced vo-

cabulary, on the suggestion of the participants. 
• One question was removed, as it was the only negative-

ly phrased question, frequently leading adult partici-
pants to mark the opposite answer. 

This resulted in a 7-scale, 26-item ABCCT-Adult (Table 2). 

5. ABCCT SCALES AND QUESTIONS 
Through this design process, the ABCCT was focused and 
refined to measure the 4 major affective benefits and 3 ma-
jor affective costs of communication technologies. 

Benefit 1: Emotional Expressiveness. One benefit of a 
communication technology may be the ability to share emo-
tional states with a partner. This includes both being able to 
express one's own feelings and being able to perceive the 
feelings expressed by the partner. 

Benefit 2: Engagement & Playfulness. Social communi-
cation is frequently characterized by playful exchanges and 
other attempts at making the communication more engaging 
for both partners. The ABCCT asks whether the communi-
cation via a certain medium is fun and exciting to the par-
ticipant. Adults may also be sensitive as to whether the 
communication is engaging to their partner, so the adult 
version includes a reciprocity item. 

Benefit 3: Presence-In-Absence. Presence-In-Absence is 
defined as the “subjective sense of social others whilst sep-
arated from them by time or space” [18]. Some communica-
tion technologies may be more suited to fostering feelings 
of “closeness” or “connectedness” to a partner, as well as 
better supporting specific behaviors like remembering a 
contact or frequently thinking about each other. 

Benefit 4: Opportunity for Social Support. One of the 
benefits of communication technologies is the opportunity 
to provide social support without being physically present. 
This includes a general sense of the other person “being 
there” for you, reducing negative affect (such as soothing 
anxiety), and increasing positive affect  (such as feeling 
“special” or loved). This may also include more instrumen-
tal forms of support such as giving advice or helping make 
a decision. The ABCCT-Adult includes items about both 
providing and about receiving social support, while the 
children’s version focuses on receiving support. 

Cost 1: Feeling Obligated. A communication technology 
may introduce an unwanted obligation to connect. This may 
include feeling compelled to communicate or respond when 
you would rather not do so and even feelings of guilt over 
not maintaining adequate communication. The adult version 
of the questionnaire also includes a reciprocity item, since 
adults are often sensitive of situations where they might be 
creating obligations for others. 

Cost 2: Unmet Expectations. A communication technolo-
gy may increase expectations for communication. When 
these expectations are not met, participants may experience 
negative affect. Expectations may include the frequency of 
contact, how quickly a person returns a missed contact, and 
how much attention is devoted to the communication. The 
ABCCT asks about the situations where unmet expectation 
result in negative affect. The adult version of this scale also 
includes a reciprocity item, as negative affect may result if 
one feels one is not meeting the partner's expectations. 

Cost 3: Threat to Privacy. This scale includes three major 
aspects: concerns over your communication partner being 
able to see or hear something you may want to keep secret, 
concerns over others in the environment overhearing the 
communication, and concerns that the communication may 
be invading the partner's privacy. 



 

The full text of the scales and questions are presented in 
Table 2. 

6. METHODS 
We conducted three studies to gather reliability and validity 
measures of the ABCCT. In this section, we describe the 
procedures of all three studies: (1) we deployed the child 
version survey and discussed it in focus groups with 45 
children; (2) we deployed the adult version of the survey 
online with 110 adult participants; (3) we conducted inter-
views and deployed the survey with 14 adults and 14 chil-
dren in families where a parent travels frequently for work. 
The findings of all three studies and what these findings say 

about the reliability, validity, and sensitivity of the ABCCT 
are related in the results section.  

6.1. Deployment and Focus Groups with Children 
We tested the ABCCT with a larger group of children to 
gather reliability statistics and continue refining the ques-
tion set. The study was conducted at a school in Preston, 
England with 45 eight- to ten-year-old children participat-
ing in testing the survey. The survey was read aloud by the 
researcher to groups of 6 children as they filled it out. They 
were asked to complete the survey for a relationship and 
medium of their choosing. The majority of the children 
discussed using the telephone with a family member 
(grandparent and cousin were the most common). The chil-

Table 2. ABCCT scales and questions. <X> is the relationship and <M> is the medium being investigated. Participant should re-
spond on a 5 point Likert-type frequency scale (never, rarely, sometimes, usually, or always) 

Scale ABCCT-Adult Questions ABCCT-Child Questions 

Em
ot

io
n.

 
Ex

pr
es

s. 

Communicating with <X> using <M> helps me tell how <X> is feeling that day. I could tell over <M> how <X> was feeling that day. 

Communicating with <X> using <M> helps me let <X> know how I am feeling. I could let <X> know how I was feeling over <M>. 
Communicating with <X> using <M> helps me see how much <X> cares about me. I could tell over <M> how much <X> cares about me.  

En
ga

ge
m

en
t 

&
 P

la
y 

- It was boring to use <M> with <X>. [reverse score this item] 
I feel that contact with me using <M> is engaging for <X>. - 
I am excited about using <M> with <X>. I was excited about using <M> with <X>. 
I have fun with <X> while using <M>. I had fun with <X> while using <M>. 

Pr
es

en
ce

-in
-

A
bs

en
ce

 Communicating with <X> using <M> helps me feel closer to <X>. I felt closer to <X> after using <M> together. 

After we are done communicating, I still keep thinking back to something <X> 
shared using <M>. 

After we were done, I still kept thinking back to something 
<X> shared using <M>. 

Communicating with <X> using <M> helps me feel more connected to <X>. I felt more connected to <X> after our contact using <M>. 

O
pp

or
tu

ni
ty

 fo
r  

So
ci

al
 S

up
po

rt 

Communicating with <X> using <M> helps me provide <X> with social support. - 
<X> makes me feel special in our contact using <M>. <X> made me feel special in our contact using <M>. 
Communicating with me using <M> helps <X> be there for me when I need them. <X> was there for me over <M> when I needed them. 
Communicating with <X> using <M> when I am having a bad day helps me feel 
better. 

Using <M> with <X> when I was having a bad day helped me 
feel better. 

Communicating with <X> using <M> helps me feel less worried about something. I felt less worried about something after using <M> with <X>. 

U
nw

an
te

d 
 

O
bl

ig
at

io
ns

 

I worry that <X> feels obligated to contact me using <M>. - 
I have to talk to <X> using <M> even if I don’t want to. I had to talk to <X> using <M> even if I didn’t want to. 
I feel guilty if I don’t answer a contact <X> makes using <M>. I felt guilty if I didn’t answer a contact <X> made using <M>. 

I have to answer when <X> tries to contact me using <M> even if I don’t want to. I had to answer when <X> tried to contact me using <M> even 
if I didn’t want to. 

U
nm

et
 E

xp
ec

ta
tio

ns
 I feel sad when <X> isn't around when I try to contact <X> using <M> I felt sad when <X> wasn’t around when I tried to contact <X> 

over <M>. 
I feel sad when <X> takes too long to respond when I try to contact <X> using 
<M>. 

I felt sad because <X> took too long to respond when I tried to 
contact <X> using <M>. 

I worry that I am not meeting <X>’s expectations for our contact using <M>. - 

I feel sad when <X> doesn’t pay enough attention to me when we use <M>. I felt sad because <X> didn’t pay enough attention to me when 
we used <M>. 

Th
re

at
 to

 P
riv

ac
y 

I worry that <X> might learn something using <M> that I want to keep secret. I worried that <X> might learn something over <M> that I 
want to keep secret. 

I worry about my privacy while <X> and I are using <M> together. I worried about my privacy while <X> and I were using <M> 
together. 

I worry that others may overhear or see something that <X> and I share using <M>. I worried that others would overhear or see something that 
<X> and I shared using <M> 

I worry that I am violating <X>’s privacy during our contact using <M>. - 

 



 

dren were observed as they completed the survey and con-
fusing questions were noted. After completing the survey, 
each group of six was led by the researcher to discuss 
which questions seemed to be most problematic. From the 
focus group responses, the authors identified questions that 
needed to be reworded or removed from the survey. The 
survey responses were analyzed quantitatively to gather 
metrics of inter-item reliability. 

6.2. Deployment with Adults 
To pilot the ABCCT with adults, we created an online ver-
sion of the questionnaire. A link to the questionnaire was 
circulated using social networking media and posted in the 
craigslist.com “Volunteer” section. Each participant was 
asked to fill out the ABCCT for a relationship and commu-
nication technology of their choosing. A total of 113 partic-
ipants completed the questionnaire. Two entries were re-
moved from the analysis as the participants rated multiple 
communication technologies in a single survey instead of 
selecting one specific technology. One entry was removed 
because the participant gave the same answer to all ques-
tions and took less than 1 minute to complete the survey, 
suggesting he or she did not read the questions. The remain-
ing 110 questionnaires were analyzed quantitatively to 
gather metrics of inter-item reliability and to gauge the 
questionnaire’s sensitivity to different media.  

6.3. Interviews and Surveys with Parent-Child Pairs 
To continue rigorously measuring the reliability and validi-
ty of the questionnaire, we conducted a follow-up study 
with a smaller number of participants that allowed us to see 
how the results of the ABCCT corresponded to other 
measures of affects and benefits of communication technol-
ogies and see whether the results on the ABCCT remained 
stable over time for each participant. 

6.3.1. Procedure 
We recruited families who frequently used communication 
technologies and who were willing to participate in in-depth 
interviews. We interviewed parent-child pairs from 14 dif-
ferent families, where the parents and children (ages 7-13) 

frequently used communication technologies to stay in 
touch. Recruiting was done through word-of-mouth, ads on 
craigslist.org, and local military support organizations. We 
conducted hour-long semi-structured interviews with each 
participant. The questions focused on the participants' gen-
eral experiences with the separation, how they manage con-
tact during separation, and how they use technology to stay 
in touch. We also asked about their experiences with the 
two most common technologies they use, specifically what 
they see as the costs and benefits of each technology. In 
addition to the interview, each parent and child responded 
to ABCCT questionnaires for the two technologies they 
used most frequently to stay in touch. We also asked each 
adult to fill out a Social Connectedness Questionnaire [3] 
specific to his or her relationship with the child interviewed 
(unfortunately, no child version of the Social Connected-
ness Questionnaire is available). Finally, all study partici-
pants were contacted again two weeks after the interview 
and asked to again fill out the ABCCT questionnaire for the 
same technologies they had previously discussed. 

6.3.2. Analysis 
All interviews were audio-recorded and transcribed by the 
lead author. The interview transcripts were analyzed by 
creating thematic connections using a data-driven approach 
[40]. With each pass through the interview data, themes 
were refined until a set of distinct themes emerged. In addi-
tion to this data-driven approach, for each participant, we 
examined all interview statements corresponding to any of 
the ABCCT scales. Based on these interview statements, 
each participant was assigned a score of either “low,” “me-
dium,” “high,” or “insufficient information” for each 
ABCCT scale. For three randomly selected participants, the 
lead author and an independent coder scored interview 
statements for each scale. The agreement (Cohen’s Kappa) 
between the two coders was for 0.80 (“excellent”) over the 
42 codes. Any disagreements on codes were discussed until 
consensus was reached. In order to be able to quantitatively 
compare the results of the interview coding and the ABCCT 

Table 3. Sample interview prompts and sample coded phrases for each interview scale. 

Scale Sample Interview Prompt Sample Coded Phrase 
Emotional  

Expressiveness 
How can you tell how you son is feeling when you talk to 
him on the phone? 

“I have to see them to really know. But sometimes it depends on what they are 
saying. If they get in trouble, yeah, usually.” 

Engagement & 
Playfulness 

Tell me about a time that you and your mom had fun while 
using telephone together. 

“Usually I act pretty goofy.  Like we'll say something like an inside joke, and 
she'll laugh.  And my brother, he'll say something weird.  We don't what he be 
saying, but we just laugh.” 

Presence-in-
Absence 

How does exchanging MMS messages affect your sense of 
connection to your daughter? 

“I have their pictures that I look at … if I’m in the middle of wherever, I can 
just pop open my cell phone and look at the pictures.” 

Social Support Tell me about a time that talking to you mom over vide-
ochat made you feel better when you were having bad day. 

“We might joke around.  Like I’m feeling blue and just kind of make a face and 
show her … and you know, a lot of the negative stuff, kind of like dissipates.” 

Feeling  
Obligated 

Give me an example of a situation where you didn't feel 
like talking to your mom on IM. What did you do? 

“One time, my mom responded, and I didn't really want to, so I just ignored it.” 

Unmet  
Expectations 

Give me an example of an expectation that you have of 
your daughter in term of responding to you on the phone. 

“Yes. I expect her to return my calls, and I expect her to definitely respond to 
my texts or phone calls, because otherwise I get very concerned.” 

Threat to  
Privacy 

Give me an example of a situation where you worried that 
somebody else might hear your phone conversation. 

“Yes, that's why I like going home.  Like, some certain things, I don't mind 
saying that in front of my friends.  But some stuff I like to keep in the house.” 

 



 

questionnaire responses, we also rated each participant's 
responses on the ABCCT according to the same scheme. If 
a participant averaged between 1.00 and 2.33 on a particu-
lar scale, he or she was classified as “low” on that scale; 
between 2.34 and 3.66 was classified as “medium” on that 
scale; and between 3.67 and 5.00 was classified as “high” 
on that scale. Thus, for each of the 14 adult and 14 child 
participants, for each scale of the ABCCT, we recorded two 
values: one as indicated by the participant through his or 
her ABCCT responses and one as coded by the researcher 
based on the participant's interview responses. We treated 
these two values as two sources of ratings and conducted 
inter-rater reliability analysis (Cohen’s K) to understand the 
level of agreement between the two measures. Participant 
scales coded as “insufficient information” in the interviews 
were dropped from this analysis.  

Lastly, we conducted a quantitative analysis of the surveys 
administered to these participants to get measures of con-
vergent validity and test-retest reliability. To get a measure 
of convergent validity, we compared the average benefits of 
communication technologies as reported on the ABCCT 
with the Specific Social Connectedness metric of the SCQ 
[3]. We hypothesized that a participant that reports high 
level of benefits in using the group of communication tech-
nologies with a specific family member would also report 
having high levels of social connectedness with this family 
member. To get a measure of test-retest reliability, we 
compared two ABCCT measures taken 2 weeks apart.  

6.4. Limitations 
This evaluation of the ABCCT is meant to provide the first 
steps towards a final instrument. Though we provide sever-
al components of typical questionnaire validation, the num-
ber of participants in each part of the analysis is significant-
ly lower than in a typical psychometrics study. For exam-
ple, the PANAS affect schedule [46] was tested with an 
initial study of 407 participants and with a retest study of 
163 (compared to 110 test and 27 retest for this ABCCT 
investigation). While the ABCCT approach exceeds the 
typical validation provided for other instruments in the HCI 
domain (e.g., SCQ tested with 215 participants, and provid-
ed no test-retest [3]; AttrakDif with 33 participants without 
test-retest [16]), it may not provide as thorough a validation 
as a true psychometric  approach. However as a tradeoff, 
our work provides a metric of convergent validity with 
qualitative data that is rarely presented in psychometrics 
work but valued in HCI investigations. As HCI investiga-
tions utilize this instrument, the community may come to 
better understand the specific limitation it presents and 
which cases may require modifications of the instrument. 

7. RESULTS 
We present the results of the three studies described in the 
previous section, as related to the inter-item and test-retest 
reliability and convergent validity metrics of the ABCCT. 
We also show that the ABCCT is sensitive enough to detect 
differences between communication media.  

7.1. Inter-Item Reliability 
We gathered inter-item reliability metrics of the ABCCT 
questionnaire by piloting with 45 children and 110 adults 
(see Table 4). Overall, the Benefits and the Costs dimen-
sions both achieve internal consistency classified as “good.” 
The scales for Engagement & Playfulness, Presence-in-
Absence, Opportunity for Social Support, Unmet Expecta-
tions, and Threat to Privacy all achieve Cronbach's Alphas 
in the “acceptable” to “good” range. However, the Emo-
tional Expressiveness scale on the child version and the 
Feeling Obligated scale on both versions have a Cronbach's 
alpha in the “questionable” range. Since lower values are 
acceptable for scales with a smaller number of items [29] 
and one of our goals was achieving a shorter questionnaire, 
these scales are within reasonable parameters to warrant 
their use. This reflects the design decision to focus on creat-
ing a shorter questionnaire rather than focusing on the in-
ternal consistency of each individual scale. If internal con-
sistency is of particular concern to the researcher, we rec-
ommend administering and reporting results along the en-
tire Benefits and Costs dimensions rather than splitting the 
results into each specific scale.  

7.2. Test-Retest Reliability 
One way of demonstrating the reliability of the ABCCT is 
by showing that two measures of the same partner-medium 
interaction taken from the same participant will yield simi-

Table 4. Inter-item reliability metrics for ABCCT scales. 

Scale Cronbach’s α 
(Children) 

Cronbach’s α 
(Adult) 

Benefits 0.88 0.88 
Emotional Expressiveness 0.65 0.74 
Engagement & Play 0.74 0.75 
Presence-in-Absence 0.71 0.75 
Social Support 0.86 0.75 
Costs 0.80 0.85 
Feeling Obligated 0.64 0.61 
Unmet Expectations 0.78 0.70 
Threat to Privacy 0.72 0.80 
 

Table 5. Agreement between the interview coding and the 
questionnaire responses for adults and children. 

Scale Cohen’s K 
(Adults) 

Cohen’s K 
(Children) 

Overall Agreement 0.793 0.612 
Emotional Expressiveness 0.85 0.63 
Engagement & Play 0.78 0.29 
Presence-in-Absence 0.76 0.68 
Social Support 0.62 0.50 
Feeling Obligated 0.71 0.60 
Unmet Expectations 0.65 0.71 
Threat to Privacy 0.84 0.60 

 



 

lar results when separated by a fairly short period of time. 
In this case, it would be reasonable to expect that the 
measures of benefits and costs of a medium for a particular 
relationship would stay largely the same when taken two 
weeks apart. All of the adult interview participants re-
sponded to the ABCCT retest request, allowing us to com-
pare the measures for 27 ABCCT surveys total (13 partici-
pants responded about 2 communication media each, 1 par-
ticipant responded about 1 medium). For adults, the correla-
tion (Pearson r) of the average reported benefits and costs 
of each communication technology on the two surveys giv-
en two weeks apart was 0.951 which is statistically signifi-
cant (p < 0.001). This shows that for adults, the ABCCT is 
a stable metric over a time period of two weeks and this 
contributes to the argument that the ABCCT is a reliable 
instrument. 

Gathering an ABCCT retest measure from the children re-
quired more effort on the adult participants' parts (since the 
questionnaire needed to be administered verbally), so not 
all parents responded to the request to collect these 
measures from their children. We collected a total of 10 
ABCCT retest surveys (5 participants responded about 2 
communication technologies each). However, even with the 
reduced sample size, the correlation (Pearson r) of the aver-
age reported benefits and costs of each communication 
technology on the two surveys given two weeks apart was 
0.686 which is statistically significant (p = 0.001). This 
shows that for children, the ABCCT is also a stable metric 
over a time period of two weeks and contributes to the ar-
gument that the ABCCT is a reliable instrument. 

7.3. Convergent Validity with SCQ 
We asked each of the 14 adult participants to fill out a So-
cial Connectedness Questionnaire [3] to describe their sense 
of connection to their child. The Social Connectedness 
questionnaire is neither suitable nor validated for use with 
children so we could only collect this metric for adults. 

It would stand to reason that participants who reported re-
ceiving higher benefits from each of the communication 
technologies they used to maintain contact with the child 
remotely on the ABCCT would also report a higher level of 
social connectedness with the same child on the Social 
Connectedness Questionnaire. Indeed, the correlation 

(Pearson r) between the average benefits reported on all 
technologies used by each adult participant and the SC 
score was 0.652 for the 14 adult participants, which is sta-
tistically significant (p = 0.012). This correlation confirms 
the expected relationship between the benefits dimension of 
the ABCCT and the construct of Social Connectedness.  

 7.4. Convergent Validity with Qualitative Data 
Interviewing a person about the costs and benefits of a 
communication technology should produce roughly the 
same responses as asking that person to take the ABCCT. 
We conducted hour-long semi-structured in-depth inter-
views with 14 parents and 14 children. Several of the ques-
tions in the interview were explicitly designed to draw out 
responses related to certain ABCCT scales in an open-
ended manner. Table 3 shows some of the questions that we 
asked in the interview to get insight into specific scales, as 
well as phrases from the interview that were coded as being 
relevant to that scale. We also coded phrases from the other 
parts of the interview that provided insight into specific 
costs and benefits of communication technologies. Since 
the interviewer did not pose the same questions as the sur-
vey and asked the participant to relate specific stories and 
experiences rather than data on frequency of particular 
events, not all participants addressed each scale in the inter-
views. If there was insufficient evidence in the interview to 
code a participant as “low,” “medium,” or “high” on a spe-
cific scale, that scale was dropped from the analysis (7.4% 
of scale-medium pairings for adults, 16.6% of scale-
medium pairing for children). 

On the child version, the overall agreement Cohen's Kappa 
was 0.612 (over 146 codes), which is statistically signifi-
cant (p < 0.001). Table 5 shows the Cohen's Kappa for each 
scale on the survey. The “Engagement & Playfulness” scale 
stands out as having the lowest level of agreement. The 
interview coding almost always predicted a lower response 
than the one that appeared on the survey. The interview 
asked children to recall a time that they had fun with their 
parent while using a certain communication technology 
together. Many of the children could not recall a single in-
stance of “having fun.” Yet, on the survey the same chil-
dren reported that talking to their parent was “never” boring 
and “sometimes” or “frequently” fun. There could be two 
possible reasons for this observation. First, it's possible that 

Table 6. Comparing different communication technologies using the ABCCT, in the adult pilot deployment. All comparisons 
were done using 2-tailed Wilcoxon rank sum tests. Values in square brackets are not statistically significant, but show a trend. 

 Phone (n=43) vs. Video (n=20) IM (n=19) vs. Text (n=16) Video (n=20) vs. Text (n=16) 
Scale Phone  Video  M.-Wh. IM  Text  M.-Wh. Video  Text  M.-Wh. 

Emotional Expressiveness 3.86 4.02 not sig. 3.67 3.15 p = 0.023 4.02 3.15 p < 0.001 
Engagement & Play 3.42 3.84 p = 0.044 3.54 3.14 p = 0.047 3.84 3.14 p = 0.004 
Presence-in-Absence 3.84 4.30 p = 0.027 3.51 3.17 not sig. 4.30 3.17 p < 0.001 

Social Support 3.57 3.68 not sig. 3.54 3.50 not sig. 3.68 3.50 not sig. 
Feeling Obligated 2.22 1.79 p = 0.049 2.32 2.03 [p = 0.160] 1.79 2.03 [p = 0.170] 

Unmet Expectations 2.36 2.14 not sig. 2.51 2.22 not sig. 2.14 2.22 not sig. 
Threat to Privacy 1.81 2.04 not sig. 1.89 1.39 p = 0.013 2.04 1.39 p = 0.038 

 



 

the children were simply not very capable of recalling spe-
cific past examples, but may in fact have had a better gestalt 
impression of their engagement with their parents. Alterna-
tively, it is possible that children experienced greater de-
mand characteristics with the survey—a child may not want 
to say that talking with their parent was boring for fear of 
hurting their parents’ feelings.  In this situation, it is diffi-
cult to know whether the interview or the survey response is 
closer to the ground truth. With children, it seems that one 
may have to triangulate evidence from multiple sources in 
order to get an accurate understanding of their engagement. 
However, it seems that on the other scales, the interview 
and the ABCCT responses corresponded significantly for 
each participant—evidence that the ABCCT-Child 
measures what it intends to measure. 

On the adult version, the overall agreement Cohen's Kappa 
was 0.793 (over 175 codes), which is statistically signifi-
cant (p < 0.001). Table 5 shows the Cohen's Kappa for each 
scale on the survey. The adult version of the ABCCT 
showed significant agreement on all scales between the 
experiences related in the interview and the responses given 
on the written ABCCT. These results provide strong evi-
dence that the ABCCT-Adult measures the same construct 
as gleaned from independently coded interviews. 

7.5. Sensitivity to Differences between Technologies 
One of our goals in this undertaking was creating a ques-
tionnaire that is sensitive enough to detect differences in 
emotional benefits and costs between different communica-
tion media. We used the data from the ABCCT adminis-
tered online to 110 adults to address this concern. Unfortu-
nately, we could not conduct a similar analysis for ABCCT-
Child because there were fewer than 5 responses addressing 
any technology other than the telephone in the Preston pilot, 
so we could not make a meaningful quantitative compari-
son. Since the adult pilot gathered a number of responses 
for a fairly diverse set of communication technologies, we 
could conduct three comparisons. First, we compared two 
synchronous and two asynchronous communication tech-
nologies most frequently described in the online surveys.  

We used a two-tailed Wilcoxon Rank Sum Test to compare 
telephone vs. videoconferencing, IM vs. texting, and texting 
vs. videoconferencing on each of the 7 ABCCT scales. Ta-
ble 6 shows the results of these comparisons. As could be 
expected, videoconferencing scored significantly higher on 
the Engagement & Playfulness and Presence-in-Absence 
scales. This is consistent with previous qualitative findings 
in the field (e.g., [1,2]). Participants also felt more unwant-
ed obligations with the telephone. Though there was no 
statistically significant difference between telephone and 
videoconferencing on Emotional Expressiveness and Threat 
to Privacy scales, both were trending in expected directions. 
Comparing IM and Texting showed that IM scored higher 
on measures of Emotional Expressiveness and Engagement 
& Playfulness. Interview data suggests that this might be 
due to IM's support for images, emoticons, and ability to 

link to other media (e.g., YouTube clip) [52]. There is a 
trend (through not statistically-significant) for IM introduc-
ing more unwanted obligations, which is consistent with 
Grinter et al.'s qualitative work examining IM and SMS 
[14]. Also as expected, IM introduced significantly more 
threats to privacy than texting, due to the fact that IM con-
versations can easily be saved and passed along to others. 
Lastly, we compared videoconferencing and texting, be-
cause these two media have been previously compared on 
social presence measures in the lab [15]. These two media 
are quite different and we expected to see differences on a 
number of scales. Indeed, we found that videoconferencing 
was significantly better at supporting emotional expression, 
engagement & playfulness, and presence-in-absence. Also, 
as can be expected, videoconferencing introduces signifi-
cantly greater concerns over privacy. Texting showed a 
non-statistically significant trend for more obligations to 
communicate than videoconferencing, which is consistent 
with interview findings that users are often expected to an-
swer their texts in a timely manner (e.g., [52]).  It is likely 
that there was significant noise in this data, since the survey 
was administered online with very little guidance for partic-
ipants. For example, participants may have used the same 
medium label (e.g., “IM”) for two different experiences 
(e.g., Facebook messenger vs. Pidgin). It is encouraging 
that the ABCCT was able to highlight some statistically 
significant differences between communication technolo-
gies even with this significant noise, a relatively low num-
ber of responses, and data collected between (rather than 
within) participants. 

8. EARLY QUESTIONNAIRE UPTAKE 
The success of the ABCCT depends on community uptake. 
Though this paper presents the first archival publication of 
the ABCCT validation, we made early versions of the ques-
tionnaire available to other researchers. There are three in-
dependent examples of early uptake of this questionnaire 
prior to this paper. One project used the ABCCT to under-
stand the ecosystem of communication tools available to 
users for sharing information and support in dealing with 
chronic health conditions [31]. The ABCCT helped these 
researchers articulate a problem space for novel technology 
and the different roles that synchronous and asynchronous 
communication media play in health-related communica-
tion. Another group of researchers, incorporated the 
ABCCT into their methodology to understand the role that 
telepresence robot can play in connecting separated family 
members [48]. In the third project, the ABCCT was used to 
evaluate a novel communication technology for connecting 
separated parents and children. The ABCCT was able to 
demonstrate the specific scales where the novel technology 
performed better than the previous communication media 
used by the families in an A-B field deployment [56]. These 
initial forays may be representative of the community’s 
interest in incorporating validated questionnaires as one of 
the sources of evidence in understanding the emotional 
costs and benefits of communication technologies. 



 

9. DISCUSSION 
We provide guidelines for scoring and use of the ABCCT, 
discuss its limitations, and offer directions for future work. 

9.1. ABCCT Questionnaire Scoring and Analysis 
The ABCCT uses Likert-type frequency scales with the 
assumption of equal interval between items. The investiga-
tor should assign numbers from 1 to 5 for each item (i.e., 
“never” = 1, “always” = 5). One question on the child ver-
sion (marked in Table 2) is to be scored negatively (i.e., 
assign score of 6 - response). Once scores for each question 
are obtained, the score for each scale can be computed by 
averaging those responses. The score for each dimension 
can be calculated by averaging the scores for each compos-
ing scale. With descriptive investigations, scores on each 
scale and/or dimension can be aggregated across partici-
pants and presented as descriptive statistics (average and 
standard deviation/error). With hypothesis-driven work, 
sets of data can be compared using standard statistical tests 
for paired (within subjects design) and non-paired (between 
subject design) data. A t-test or paired t-test is sufficient 
when the data is normally distributed. In cases where the 
normality assumption does not hold, we recommend the 
Wilcoxon rank sum and the Wilcoxon signed-rank tests as 
alternatives.  

9.2. Guidelines for ABCCT Questionnaire Use 
The ABCCT can be administered to adults on paper or 
online. The pilot deployment with 110 adults was complet-
ed online with minimal instruction for participants. In ad-
ministering the child version of the questionnaire, we rec-
ommend following Borgers & Hox's guidelines [29]: the 
questionnaire should be clearly explained, the questions 
should refer to the opinions and behaviors of a recent time 
period (e.g., past 2 weeks), and all options on the survey 
should be labeled (e.g., “Never,” “Rarely,” etc.). When pos-
sible, we recommend that the survey be administered as a 
structured interview to children (i.e., read out loud to the 
child), as this helps ameliorate individual differences in 
reading level and comprehension. Additionally, this allows 
the researcher to verbally make the substitutions for the 
“person” and “medium” being investigated. 

The main value of the ABCCT is in allowing the investiga-
tor to make comparisons between different technologies. 
Here are several potential scenarios for appropriate use of 
the ABCCT: 
• Within-Subject Comparison of Two Tech Versions: 

Two versions of a communication technology (with and 
without an experimental feature) are deployed one-after-
another in a series of homes. Each participant fills out the 
ABCCT for each technology after the deployment. A 
pairwise comparison is used to investigate how the feature 
affected the benefits and costs of the technology. 

• Between-Subject Comparison of Two Tech Versions: 
One version of a communication technology (either with 
or without an experimental feature) is deployed in the 
home. After the deployment, each participant fills out the 

ABCCT for the technology version they used. Scores on 
each scale or dimension are compared between the control 
and experimental groups to investigate how the feature af-
fected the benefits and costs of the technology. 

• Within-Subject Comparison of Prototype Tech with 
Existing Tech: A technology is deployed to replace a par-
ticular current technology (e.g., better IM client). Before 
the study, the participant is asked to fill out the ABCCT 
for the current technology. After the deployments, the 
participant is asked to fill out the ABCCT for the novel 
system. A pairwise comparison is used to point out how 
the novel system differs from the status quo system (e.g., 
[56]). 

• Within-Subject Pre-Post Deployment Tech Ecosystem 
Comparison: A technology that is meant to supplement 
the currently used communication systems is deployed in 
the field. Before and after the deployment, the participants 
fill out ABCCT questionnaires for each of the communi-
cation media they use. An analysis can show whether the 
new system filled a need different from the other systems, 
whether previous systems were now used differently be-
cause of the introduction of the novel technology, and 
how the novel system compares to the previously used 
systems on each of the ABCCT dimensions. 

• Meta-Analysis Regarding a Particular Feature: An 
investigator wants to conduct a meta-analysis showing 
that adding a particular feature (e.g., asynchronous video 
messaging) to a communication system has a predicted ef-
fect on a specific ABCCT scale. He or she gathers all pa-
pers that investigated relevant systems with this feature 
and all papers that investigated relevant systems without 
this feature. Assuming these papers presented ABCCT 
scores (or made these metrics available by request), the 
investigator can use standard meta-analysis techniques to 
draw comparisons and conclusions. 

• Meta-Analysis Regarding a Particular Population: An 
investigator wants to conduct a meta-analysis of ABCCT 
scores for systems supporting a particular population 
(e.g., remote couples). He or she gathers all papers that 
included this population. Assuming these papers present-
ed ABCCT scores (or made these metrics available by re-
quest), the investigator can use standard meta-analysis 
techniques to draw comparisons and conclusions about 
the types of communication technologies that may be of 
most value to this population. 

While this is not an exhaustive list of acceptable study de-
signs, it provides some examples of how the ABCCT may 
be used. We caution investigators against making between-
study comparisons when only a small number of other stud-
ies are available on a particular issue of interest. Particular-
ly, drawing favorable or unfavorable comparisons 
against a technology in one previous investigation is 
more likely to be misleading than informative. Brown et 
al. point out the incredible difficulties in attempting to gen-
eralize from single-case field deployments, as even small 
variations in participants and methods can lead to drastical-



 

ly different interpretations of the same technology [5]. 
However, as similar technologies are deployed in a variety 
of contexts, there may be a large enough sample to com-
pensate for this variability and allow for between-study 
comparisons. 

9.3. Limitations 
Researchers should understand the inherent limitations of 
the ABCCT questionnaire before using it. Most important-
ly, this questionnaire should not be used as the only 
evaluation metric for a novel communication technolo-
gy. The emotional aspects of communication are inherently 
nuanced. While the ABCCT provides a good way to com-
pare systems and synthesize findings across investigations, 
qualitative methods are still the best way of understanding 
the contextual factors that play into the adoption and use of 
a novel system for communication. However, triangulating 
data from rich qualitative metrics and the structured data 
from the ABCCT would lead to more valuable results than 
using either method alone.  

Second, the adoption and use of communication technol-
ogies is influenced not just by emotional factors but also 
by pragmatic time/effort-related factors and even basic 
usability issues. For example, videochat is frequently not 
used by families because of the complex work required to 
set up a session [1] and because of the undivided attention 
demanded by this medium [52]. On the other hand, com-
munication media that have low time and effort costs to 
compose and send a message may be compelling even if 
they do not provide a rich channel for communication (e.g., 
[10]). Measuring the costs of initiating contact, the costs of 
composing or maintaining the contact, and the opportunity 
provided for demonstrating personal effort are all meaning-
ful metrics for communication technologies but outside of 
the scope of the ABCCT. To gain a more complete under-
standing of the technology being investigated, the ABCCT 
may be combined with other validated metrics (e.g., us-
ability metrics). 

Lastly, the ABCCT questionnaire has the same limitations 
as other questionnaire methods appropriate for field evalua-
tions. The participants fill out the ABCCT some time after 
events of interests occur, so (1) participants may forget 
important issues or have trouble estimating the fre-
quency of particular events. (2) Participants may be 
biased to present themselves in a positive light to the 
investigator and therefore choose responses that may not 
accurately reflect their experiences with the technology. 
Additionally, (3) participants may respond to the de-
mand characteristics of the investigator, especially when 
the expected results easy to deduce (e.g., within-subjects 
design where the experimental system is obvious). This 
may be especially true of children, who often worry about 
providing the adult with “the right answer.” Triangulating 
the results from multiple methods and multiple sources of 
data can mitigate these shortcomings. Additionally, taking 
care to equalize power between the child and the researcher 

using classic participatory design methods can address 
some inequalities that exacerbate demand characteristics 
with children (e.g., [25]). 

9.4. Future Directions 
There are a number of future directions that emerge from 
this work: (1) designing a methodology for measuring the 
“pragmatic” costs and benefits of a communication tech-
nology, (2) using the ABCCT in the field and iterating on 
the design when necessary, (3) creating alternative versions 
of the ABCCT that may be useful for experience sampling 
methodologies. 

The ABCCT does not provide a complete picture of a par-
ticipant's experience with a communication technology. 
Understanding the pragmatic costs and benefits of commu-
nication technologies, such as the time and effort expanded 
during use, may help complete this picture. It may be possi-
ble to gather some of this data using survey methodologies, 
but it may be impractical due to the difficulty that users 
have recalling the exact amount of time spent on a particu-
lar interaction. Logging methodologies may be most valua-
ble in this domain, perhaps in combination with some ap-
propriate self-response data (for example, getting a partici-
pant to reflect on specific log data in an interview). 

One of the potential benefits of the ABCCT is in supporting 
synthesis and comparison across technologies in multiple 
studies. However, in order for this to be possible, investiga-
tors must include the ABCCT in their methods and report 
(or make available upon request) the results of these de-
ployments. As the ABCCT is utilized in diverse contexts, it 
is quite likely that shortcomings will emerge that will need 
to be addressed in future iterations. As such, we greatly 
encourage any investigators who chose to use the ABCCT 
to share their experiences with the authors of this instru-
ment. We also encourage investigators to modify the 
ABCCT to suit the needs of a particular research project, 
though with the caution that some modification may need to 
be re-validated before use. 

One of the limitations of the ABCCT is that it asks partici-
pants to reflect upon past experiences, potentially leading to 
recall bias. Ideally, the survey could be adopted to pose 
appropriate questions to the participants immediately after 
an event of interest has occurred. For example, immediately 
after receiving a message from a loved one or terminating a 
synchronous communication session, the participant can be 
asked to answer 2–3 questions about their experience. 
While it would be impractical to administer the entire 
ABCCT after each session with the technology, a system 
may be designed to ask a random subset of relevant ques-
tions. Collecting such responses over the course of a long 
deployment may contribute to an understanding of the sys-
tem with less recall bias. Such a method would not only 
involve rewording the questions to be relevant in the mo-
ment, but also designing the system that would provide the 
participant with the questions at the appropriate time.  



 

10. CONCLUSION 
This work presents the design and initial validation of a 
questionnaire instrument for measuring the Affective Bene-
fits and Costs of Communication Technologies (ABCCT). 
We discuss the pilots of this survey with 45 children and 
110 adults, leading to the preliminary conclusion that the 
ABCCT has acceptable inter-item reliability. We discuss 
the results of interviews with 14 children and 14 adults, 
which help confirm that the ABCCT measures the same 
constructs that may emerge through an interview investiga-
tion. We show that the ABCCT has high test-retest reliabil-
ity and convergent validity with the Social Connectedness 
metric. Finally, we demonstrate that the ABCCT is sensi-
tive enough to discriminate between different communica-
tion technologies and has shown promise in some of its 
early uptake. Though the ABCCT is not without limitations, 
it provides a step towards a reliable and valid way to com-
pare communication technologies in field deployments. 
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