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ABSTRACT

For some children, behavioral health services are critical
in supporting their development and preventing adverse
outcomes such as school dropout, substance use, or encoun-
ters with juvenile justice. Schools play an important role
in identifying problem behavior and providing appropriate
intervention, and these efforts are most effective when exe-
cuted in collaboration with parents at home. However, home-
school collaboration is difficult to achieve. In this work, we
investigated lack of information sharing as a barrier to collab-
oration, through a qualitative study including observation,
contextual inquiry, and interviews. We found that policies,
processes, and tools for documenting behaviors in schools
are implemented without significant consideration toward
exchanging information with parents. Consequently, a lack
of effective two-way information sharing tended to hinder
collaboration and erode trust. Combining our empirical find-
ings with evidence-based strategies for parent involvement,
we discuss design opportunities for promoting collaboration
toward positive behavioral outcomes for children.
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1 INTRODUCTION

There have been significant increases in the use of behav-
ioral and mental health services to address autism spectrum
disorders, attention deficit hyperactivity disorder, conduct
disorders, anxiety, trauma, and other needs among children
in the United States [6]. By law, schools in the U.S. have an
obligation to identify behavioral health needs and provide
appropriate behavioral intervention [40, 41, 47]. School prac-
titioners involved in behavioral intervention include educa-
tors, paraprofessional educators, therapists, social workers,
and school psychologists.

Increasingly, school-wide behavioral intervention and sup-
port models are implemented to assess all children for dis-
ruptive behaviors, and intervene early (as early as preschool)
to improve outcomes [17]. School psychologists define dis-
ruptive behaviors in young children as "recurrent patterns
of negative, defiant, or externalizing behaviors directed out-
wardly by the child, often in excess and considered inappro-
priate by teachers and other school personnel" [39]. School-
based intervention involves placing the child in a classroom
equipped to provide the appropriate amount of structure so
that desired behaviors are frequently rewarded, and problem
behaviors are gradually reduced through behavior modifica-
tion techniques [11], therapy, and/or medication.

The effectiveness of behavioral intervention at school de-
pends on parents maintaining the intervention when the
child is at home. When parents and school practitioners col-
laborate on behavioral interventions, children exhibit fewer
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disruptive behaviors [46]. Home-school collaboration is de-
fined as involving parents in: (1) developing and planning
behavioral intervention, (2) delivering behavioral interven-
tion, and (3) providing the child with quality feedback about
their behavior [46]. Collaboration improves outcomes be-
cause if a child does not receive similar feedback about their
behavior at home, the structured reinforcement at school
will be less effective [7, 39].

However, studies across the U.S. show that home-school
collaboration is difficult to achieve [46]. Underfunded and
under resourced, behavioral health services in schools are
overwhelmed by the amount of need [10]. Often, less time is
spent per child than is legally required or clinically effective—
including time spent communicating with parents [41]. The
lack of guidance from policy on how to implement interven-
tions, a strain on resources, and a culture of litigation have
created tensions between school practitioners and parents
[34]. As a consequence of parents’ perceptions that services
are not adequately meeting their child’s needs, special edu-
cation law has notoriously high rates of litigation [3, 5]. In
other words, collaboration breaks down because there is a
mismatch between expectations and actions as they unfold
across the boundaries of home and school [15].

Within the challenging climate of home-school interac-
tions, some parents and school practitioners are appropriat-
ing various technologies in an effort to address these break-
downs [27]. Parents and school practitioners are using text
messaging, mobile apps, camera phones, and social media
to exchange behavioral information, but both parents [27]
and school practitioners [30] continue to struggle to share
information in a way that helps maintain the intervention
and track desired outcomes. The aims of this work are to
understand the challenges of information sharing in this
context, and their role in collaboration breakdowns:

RQ1: To what extent do practices of information shar-
ing between school practitioners and parents contribute to
breakdowns in collaboration?

RQ2: What are design opportunities for promoting home-
school collaboration?

We conducted a qualitative study that consisted of: (a) ob-
serving how behavioral interventions are implemented and
documented at school; and (b) interviewing school practi-
tioners and parents about factors and barriers affecting how
they share behavioral information between each other.

During our analysis, emergent themes appeared strongly
tied to the U.S. context, based on resource allocation and a
unique culture of litigation, which can combine to signifi-
cantly erode trust. We therefore conducted supplementary
data collection outside of the U.S., in order to validate and
generate broader design insights. We chose to conduct sup-
plementary data collection in Sweden, in part due to the
country’s free universal healthcare system, which has been
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linked to greater use of behavioral health services there [37].
Despite relatively well-resourced services, collaboration be-
tween home and school is still a challenge in Sweden [20, 37].
Data collection in Sweden enabled our analysis across con-
texts to be grounded in two key similarities. First, Sweden
has similar policies requiring behavioral health services at
school (focused on IEPs, as described in the next section),
with similarly vague guidance on how to implement and doc-
ument these services [2, 20, 38]. Second, Sweden’s systemic
approach to behavior management in schools draws from
similar evidence-based strategies [20, 37].

This paper extends the literature by describing a context
in which collaboration is fraught with breakdowns, due to
a combination of sociotechnical factors. As a result, our de-
sign guidance focuses on helping researchers to engage with
opportunities for design with special attention to what can
and cannot be changed, and what greatest risks should be
avoided (e.g., those related to privacy and legal issues). Our
cross-cultural approach enabled richer analysis of the chal-
lenges with sharing behavioral information across home and
school, and helped us to understand more broadly applicable
design opportunities.

2 RELATED WORK

Research in school psychology has long examined the impor-
tance of collaboration between home and school to improve a
child’s behavior [7, 39, 46]. Yet effective home-school collab-
oration remains "often difficult to achieve because of uneven
parent involvement and the time required for planning and
training” [46]. We draw particularly from Vannest et al’s
research on improving student outcomes through parent
involvement in the full process of planning and delivering
interventions [46], to contribute to the relatively sparse liter-
ature on home-school collaboration from a human-computer
interaction (HCI) perspective. HCI literature has focused on
behavioral intervention implemented either by parents at
home, or by professionals and practitioners at school.

Individual Education Programs (IEPs)

Once a behavioral need has been identified in the school
setting, U.S. and Swedish law require school practitioners to
document and implement a behavioral plan. These are called
Individual Education Programs (IEPs) in the U.S., and Laro-
plan or Individual Educational Plan (also IEPs) in Sweden.
In the U.S. the IEP is a federally mandated document [47]
intended to formalize plans for behavioral intervention, but
in practice the IEP is vaguely defined [31, 43, 45] and its im-
plementation varies considerably [44]. In Sweden there are
similar challenges with implementation of IEPs, including
lack of parent involvement [2, 20].

U.S. parents report frustration with the lack of informa-
tion they receive about their child’s behaviors at school and
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progress on IEP goals throughout a school year [27]; in Swe-
den, parents may not even know their child has an IEP [20].
IEPs are ostensibly used to document a child’s behavioral
needs, outline what interventions will be used to address
behaviors, and set measurable behavioral goals for the school
year. But actual practices of documenting behavior at school
on a daily basis are not well aligned with the IEP or the
related aim of sharing information with parents [28, 30]. In
practice, the IEP is used as a legal contract, and does not serve
as a useful tool for ongoing communication or collaboration
[26]. Efforts shifting to computer-assisted management of
IEPs have raised concerns that computerized methods are
focusing on minimal compliance by reducing cost and time,
rather than exemplary compliance by improving quality of
documentation [43].

Collaboration between home and school

Prior HCI research has identified a need to design systems
that bridge the gap between home and school, to provide
consistent behavioral reinforcement and help students gen-
eralize skills they gain in school to more settings. Our work
contributes to these important aims, and adds to the grow-
ing body of work on children’s behavioral and emotional
wellbeing. We contribute an empirical understanding of the
challenges that school practitioners and parents experience
in sharing behavioral information over time.

Systems for use by parents have included capture and
access of behavioral occurrences in the home [22, 35], and
support for home-based behavioral intervention during mo-
ments of tension [36]. These technologies have not explicitly
focused on exchanging information with school practition-
ers, but one study revealed parents’ desire to understand
more about their child’s behavior at school [27].

In school settings, system design and evaluation has fo-
cused on capturing the context of behaviors to help with
determining appropriate interventions [19, 24]. Abaris [23]
was designed to make team meetings between therapists and
parents more objective through structured representations
of captured behavioral data, and to facilitate conversations
about effectiveness of interventions. Slovak et al. studied im-
plementation of school curricula on social-emotional skills
such as self-awareness, emotional regulation, and empathy
[42]. With a preventative focus on children without IEPs or
behavioral concerns, their work identified a need to engage
parents in helping their children apply and generalize these
skills outside of school. Slovak et al. called for more research
to explore "how technology-based interventions could bridge
the school-home gap in real-world settings and support at-
home reinforcement of children’s social-emotional skills"
[42]. Our work contributes to these efforts toward improv-
ing collaboration between home and school.
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3 CONCEPTUAL FRAMEWORK

To understand how the process of home-school collabora-
tion is enacted around information sharing practices, we use
the collaborative reflection framework. Collaborative reflec-
tion describes the iterative process of health services that
are: not suitable for standardization, focused on long-term
care rather than acute care, distributed across environments,
and provided by reciprocally interdependent stakeholders
[28, 29]. The framework is comprised of two iterative loops,
which illustrate how everyday information sharing drives
collaboration over time (see Figure 1).

Using the long-term loop, we consider how home and
school must work together to: determine an appropriate in-
tervention, apply the intervention consistently, monitor and
evaluate the effects of the intervention, and disseminate infor-
mation on progress toward behavioral goals. We investigate
to what extent information is shared across the boundaries
of home and school, and how a lack of adequate information
might contribute to breakdowns in collaboration:

RQ1: To what extent do practices of information shar-
ing between school practitioners and parents contribute to
breakdowns in collaboration?

In order for useful information to be shared for collabora-
tion, it must be appropriately recorded and stored. The short-
term loop of collaborative reflection describes the everyday
information management practices that enable coordination
on interventions. These practices involve: quantifying, mea-
suring and recording behaviors; sharing records to reflect on
behaviors individually and collectively; and corroborating
interpretations of behaviors across different perspectives.
We investigate how these practices are uniquely enacted in
special education, to identify design opportunities for pro-
moting collaboration within a challenging, barrier-riddled
context:

RQ2: What are design opportunities for promoting home-
school collaboration?

We used the collaborative reflection framework to conduct
an empirical investigation of home-school collaboration for
behavior management. We compared our empirical findings
to literature from school psychology on improving behav-
ioral outcomes through parent involvement (e.g., [12, 46]).
Vannest et al’s meta-analysis [46] of what constitutes effec-
tive parent involvement was particularly well aligned with
the process of collaborative reflection, so their evidence-
based strategies ultimately framed our discussion of design
opportunities.

4 METHODS

In this qualitative study, we involved participants from both
sides of home-school collaboration to investigate these per-
spectives together. We took a phenomenological approach,
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toward behavioral goals effects of intervention

Long-term loop

Home-School Collaboration

Figure 1: Home-school collaboration represented as a pro-
cess of collaborative reflection. We identified design oppor-
tunities earlier in the process, within the short-term loop
of collaborative reflection, as behavioral records are created
and shared.

focusing our data collection and analysis on the actors, ob-
jects, responses, and situational meaning that make up in-
teraction as it is embedded in the cultural world [14]. In line
with this approach, we aimed for a smaller sample size, and
we built rapport with participants in order to learn from their
experiences with home-school collaboration. We compared
data from naturalistic observation [25] in schools, contextual
inquiry [4] with school practitioners involved with IEPs, and
semi-structured interviews with parents of children with
IEPs. Our data collection began in the U.S., and emergent
themes related to the amount of litigation in American spe-
cial education led us to complete a supplementary round of
data collection in Sweden, to validate our design insights
more broadly.

Two common types of special education placement were
included in our study: self-contained and inclusion class-
rooms. Self-contained classrooms exclusively serve students
with IEPs who need significant accommodation. Due to the
high level of intervention required, these classrooms have
a lower student to practitioner ratio. In contrast, inclusion
classrooms place students with IEPs among students without
IEPs, thereby enabling more independence and opportunities
to interact with peers in a more typical setting.
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U.S. recruitment and data

We conducted over 200 person hours of naturalistic obser-
vation in two self-contained special education classrooms
and one inclusion classroom, all within the same school dis-
trict. The school district was located in a suburban area with
individuals ranging from middle to lower socioeconomic
status. The self-contained classrooms were staffed by one
teacher and two paraprofessional educators. The inclusion
classroom was primarily staffed by one teacher, and included
one child with an IEP, supported by one paraprofessional
when this additional support was available. Since all three
classrooms were in the same school district, we were able to
observe a range of practitioners working together to meet
the behavioral needs of its students, including teachers, para-
professional educators, behavior analysts, social workers,
and school psychologists. Notes were taken during observa-
tion, and regularly analyzed during weekly meetings with
the research team.

We also conducted contextual inquiry with 10 school prac-
titioners (teachers, paraprofessional educators, behavior ana-
lysts, and social workers), whom we recruited from the same
three classrooms where we observed. Six parents of children
with IEPs participated in a semi-structured interview (five
in person, one by phone). We recruited parents via a posting
on a university website advertising studies related to autism
spectrum disorders.

Swedish recruitment and data

Three parents in Sweden participated in a semi-structured
interview (two by phone, one by email). All participants were
from suburban areas and of middle to lower socioeconomic
status. Recruitment occurred through Facebook, university
bulletin boards, and word of mouth. The inclusion criteria
for parent participants was that their child currently, or re-
cently, has had an IEP and/or a behavioral diagnosis. All were
interviewed in Swedish, and transcripts were translated to
English by one of the authors.

One special education teacher participated in contextual
inquiry in his classroom for 60 minutes. We asked him to dis-
cuss his daily activities that involved engagement with par-
ents, demonstrate his methods of sharing information with
parents, and describe his classroom activities and environ-
ment. He was given the option to speak either in English or
Swedish, depending on his comfort level, and he chose Eng-
lish. During analysis, this contextual inquiry was compared
with literature on special education services in Sweden.

Data analysis

Interviews and contextual inquiry lasted 30-120 minutes
and were audio recorded with permission, then selectively
transcribed during analysis. All data were compared and
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analyzed in English starting with affinity diagramming [4],
followed by three rounds of inductive thematic analysis [18],
and the constant comparative method [8]. Members of the
research team discussed, compared, and interpreted the data
on a weekly basis.

5 FINDINGS

Our study revealed that behavioral intervention maintenance
across home and school is hindered by breakdowns in in-
formation sharing. With only vague guidance from laws
concerning implementation of IEPs, school practitioners’
practices of documenting and monitoring behaviors vary sig-
nificantly. Furthermore, behavioral records are primarily cre-
ated by school practitioners for internal use. Consequently,
these records are not easy to share with or be consumed by
parents. Without adequate information from practitioners,
parents cannot reflect on behaviors and interventions taking
place at school and maintain them at home.

Given the amount of parent involvement required for effec-
tiveness, there is a need to address the challenges of keeping
parents informed and engaged in their child’s behavioral
intervention plan. To this end, the collaborative reflection
framework (Figure 1) enabled us to understand practices
of information sharing within the context of an iterative
process that ideally adjusts over time, driven by frequent
reassessment of the behavioral needs of the child.

Using the collaborative reflection framework, in this sec-
tion we describe the information-related challenges that re-
sulted in breakdowns occurring between activities of collab-
orative reflection: (1) barriers to determining an appropriate
intervention, (2) challenges of sharing information about
desired and undesired behaviors, (3) lack of circumstantial
detail about behaviors, (4) lack of two-way infrastructure for
information sharing.

Barriers to determining an appropriate intervention

School practitioners and parents have limited opportuni-
ties to establish a working relationship. Parents in the U.S.
lamented they do not get enough opportunities to meet face-
to-face with school practitioners, particularly within the
constraints of work schedules: "The staff are very 9 to 3:30,
and I only get 30 minutes for lunch. I want more of their time"
(Stacey?). School practitioners in the U.S. echoed the infre-
quency of their face-to-face meetings with parents—as few as
once per year. In Sweden, in-person meetings were reported
to be more frequent overall, as often as a couple of times
per month. Oscar, a teacher in Sweden, described the impor-
tance of establishing a relationship and getting to know one
another at the start of a collaboration:

L All names are pseudonyms.
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"In order to improve communication, teachers need
to be careful in the beginning and try to under-
stand how the parents are [in terms of their per-
sonality]. You need to know the parents ... There
are four meetings with the parents in person before
their child starts at this school.”

No U.S. participants reported nearly this amount of inter-
action between school practitioners and parents. This level
of interaction may also not always be possible in Sweden.
Infrequent in-person interactions in both countries make it
difficult to share behavioral information between school and
home. In addition, the lack of opportunity to get to know
one another may make it more difficult to reach agreement
during collaboration.

Camille (U.S) felt that school practitioners did not recog-
nize her daughter’s special needs and had unrealistic expec-
tations of her daughter as a result. The mismatch between
her expectations and the school’s actions were a breakdown.
Consequently, Camille became a strong advocate for what
interventions should be used with her daughter, describing
her collaboration with the school as "I feel like I'm always
at war". Camille’s situation underscored the importance of
information sharing in this context, because behavioral and
emotional needs are less obvious than physical impairments
that can be quickly discerned and characterized. Disabili-
ties studies has grappled with the challenges of invisible or
hidden impairments, which are "life limiting but not readily
discernible to others" [13], and present unique social chal-
lenges [32] for negotiating an individual’s needs, compared
to, for example, accommodations for physical impairments
such as the use of a wheelchair.

Agreement over intervention is also challenging because
it is not a one-time decision. Behaviors can be constantly
in flux, and differ between home and school, so they re-
quire regular reassessment. As a result, parents who thought
they were in agreement with school practitioners could find
themselves uninformed over time as their child’s behaviors
change at school. Stacey’s son, a fifth grader (U.S.), would
sometimes be facing serious disciplinary action before she
learned of any problem behavior: "I only hear about inci-
dents when it has reached the point of suspension and it is too
late". If parents are informed about more minor incidents,
they have the opportunity to help address problem behaviors
before they escalate. Stacey articulated the need for more
proactive—rather than reactive—information sharing from
school practitioners.

Our classroom observations provided more context for
the lack of information experienced by parents like Stacey.
We observed a tendency for school practitioners in the U.S.
to more thoroughly document the most severe incidents, be-
cause they were concerned with justifying their responses
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to problem behavior in order to protect themselves against
potential litigation from parents. These findings are in line
with other work on the use of IEPs as legal and contractual
documentation rather than communicative documentation
[26]. IEPs as policy, and as implemented practice, are not
written to facilitate communication. They represent a formal
agreement to intervention, and we found that school prac-
titioners do not have the time, processes, or tools for more
informal and proactive communication. School practitioners
in both the U.S. and Sweden noted that they did not readily
have behavioral records in a form that could be shared with
parents, administrators, or other stakeholders to facilitate
communication about a pattern of behavior that required
intervention.

Challenges of sharing information about desired and
undesired behaviors

School practitioners in both the U.S. and Sweden sometimes
experienced challenges sharing behavioral information with
parents based on whether it would be perceived as good
news (child exhibited desired behaviors and rarely engaged
in school rule violations) or bad news (child’s undesired
behaviors led to violations in school rules). Interestingly,
information about both desired and undesired behaviors
each posed problems during collaboration.

A common theme among school practitioners we studied
across the U.S. and Sweden was that parents of their students
may also exhibit behavioral and mental health issues. School
practitioners therefore expressed concerned that certain par-
ents can misuse information about problems at school, for
example punishing their child. Oscar, a teacher in Sweden,
explained the dilemma faced in deciding whether to share
information with some parents about behavioral incidents at
school, knowing this information could destabilize a child’s
home environment. With one mother, their concern led his
classroom team to send her encouraging information via text
message every day:

"One mother was so worried about her boy. So we
only sent good things, short [daily text] messages
on the phone. Because it was so important how
she [interacted with] her boy at home. We thought
that she was traumatized. We thought that she
had problems too. ... Sometimes I can’t decide my-
selfif it’s good or bad to tell the whole truth. You
have to take many things into consideration when
deciding what you can say to improve the child’s
situation."

We found that the information reported by school practi-
tioners, and the way it is reported, affects how parents react
to learning about their child’s behaviors and interact with
their child, which builds on other research focused only on
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parents in the home [36]. School practitioners take many fac-
tors in consideration when culling, curating, and presenting
information for consumption by parents. Thus, consistent
application of interventions is not necessarily facilitated by
sharing information with everyone in the same way.

Although we have discussed the need for increasing the
amount of information that is shared with parents, automat-
ing this process would be risky. For instance, we found that
school practitioners make a strong distinction between data
recorded for their own use, versus data recorded for the
purpose of sharing with parents. School practitioners we ob-
served in the U.S. were careful to make sure that information
was delivered to parents in a way that was sensitive, diplo-
matic, and tailored to the emotional needs of the child and
parent—thus often making information more biased toward
desired behaviors and more encouraging in tone. In contrast,
internal information and documentation tended to be more
clinical and objective, with a greater focus on undesired be-
haviors. Thus, systems that promote information sharing
across home and school need to help users distinguish and
maintain separate audiences.

Sharing information about desired behaviors posed differ-
ent challenges. Participants across home and school, Sweden
and the U.S. valued sharing information to celebrate desired
behaviors. However, we found challenges with capturing
this information regularly. School practitioners prioritized
maintaining a safe and focused environment, so they were
concerned with responding to reduce undesired behaviors,
and therefore not always able to provide praise for instances
of desired behavior. We also saw this tendency reflected in
the records that were created for internal use. In the context
of such resource-constrained services, we saw institutional
pressure and individual concern drive the recording of unsafe
and inappropriate behaviors. When it came to desirable and
prosocial behaviors, school practitioners might offer verbal
praise, but we rarely saw them create a record.

Overall, our findings reveal various social challenges in
capturing then sharing records that accurately and holisti-
cally reflect a child’s behaviors. Both parents and practition-
ers discussed their awareness that data on desired behaviors
can be overlooked, and described efforts to address this issue.
Lydia, a parent in the U.S., encouraged her child’s classroom
team to write down what she called ‘celebrations of today’
to highlight desired behaviors. Similarly, Oscar described
always trying to include at least one prosocial behavior in
his reports to parents, adding: "they need to hear these good
things, that’s the most important thing here [that we do for
students]". The challenge of recording and sharing desired be-
haviors was commonly faced among our participants, several
of whom adapted their practices to promote more sharing of
this type of information.
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Lack of circumstantial detail about behaviors

Parents across the U.S. and Sweden reported that information
shared with them lacked adequate detail for understanding
the circumstances of their child’s behavior at school. They
also needed information to be tailored more to the goals
and progress of their child. For example, Camille’s daughter
was in an inclusion classroom, where the teacher sometimes
asked students to choose partners for activities. This task,
while common in regular classrooms, posed a problem for
her daughter because of her difficulty initiating contact with
the other students. Camille wanted more information about
how her daughter handled this situation in the classroom,
so that she could help her daughter develop social skills at
home to prepare her for various situations she will face in
her life. Similarly, Nova, one of the Swedish parents, wanted
more information about the school practitioners’ work on
improving social skills—such as making friends, taking turns,
and prosocial behavior—so she could also work with her child
at home on these skills.

During classroom observation in the U.S., we found that
paper data sheets were used by school practitioners to record

behaviors while simultaneously providing intervention through-

out the school day (e.g., by correcting or praising behavior).
Therefore, the design of the data sheets prioritized ease of in
situ data collection on as many as 12 students at one time
by as few as one practitioner. While striving to equitably
maintain records for all of their students, school practition-
ers could not always capture much detail on one individ-
ual student. Incidents that were subjectively critical enough
to potentially require escalation (such as referral to princi-
pal’s office or suspension) would necessitate a separate form,
which was filled out with paragraphs of detail about what
transpired. These observations matched the concerns of par-
ents who would not hear about problem behaviors until they
had escalated and required a formal report.

For most daily behavioral incidents, as little as one tally
mark under a behavioral category was common. Neither the
time available, nor the compact format of the data sheets, al-
lowed for more detail. Sometimes school practitioners would
annotate tallies of behavioral occurrences with short notes
consisting of one to two words, or abbreviations, but these
were mainly meant to help them recall or decode details of
the incident at a later time. Thus, even when school practi-
tioners tried to annotate their data with some useful nuances
for later reflection, these were not recorded in a format meant
for others to read, and rarely made their way to parents.

We observed use of a separate form for providing par-
ents with a daily report of their child’s behavior that school
day. Although these forms were filled out individually, they
constituted a significant additional workload for school prac-
titioners that would take them away from their hands-on
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work with students or require additional time from them after
school hours. As a result, the reports were typically com-
prised of general comments written about the classroom’s
activities that day. School practitioners were rarely able to
include information about each child’s behaviors that day.
Lydia overcame this challenge by working with her child’s
teacher to create a custom template for her paper reports,
tailored to the information she wanted to learn about her
child’s day at school. According to Lydia, she successfully
used this approach for several years with different teach-
ers, all of whom were open to creating and using a custom
template together.

Lack of two-way infrastructure for information
sharing

Infrequent in-person interactions make it difficult to share
behavioral information between school and home. To over-
come the infrequency of in-person interaction and the limi-
tations of paper-based records, sometimes information was
shared through informal channels such as email, online social
networks, text messages, etc. Without established two-way
infrastructure for information sharing, we found that having
information distributed across different technologies and
artifacts hindered collaboration.

Parents wanted to respond to the information sent home,
and have opportunities to communicate as they were re-
flecting on their child’s progress on behavioral goals. Stacey
explained that she would like to have dedicated space on
the paper sheets sent home for her to enter comments and
to ask questions about behaviors that are documented by
school practitioners. Stacey tried to appropriate existing
paper-based practices to meet her needs by returning pa-
per reports back to the school with questions and comments
written on the back. When school practitioners did not re-
ply, she decorated the front page of the report with arrows
and wrote, "look on the back", which resulted in a response.
A similar exchange was reported by Swedish parent Alma,
who explained the use of a contact book sent between home
and school through her son during a previous school year.
School practitioners would not always read what she wrote
in the book, and sometimes she did not notice when they
had written something. She noted that she would have pre-
ferred a more direct and conspicuous method of exchanging
information.

We found that two-way information sharing was critical
to keeping both parents and school practitioners updated.
Updates were helpful for reflecting on long-term progress or
daily work with a child. School practitioners reported that
parents sometimes shared information that is useful to the
classroom staff. For instance, practitioner Sandra received an
email from a parent warning that their child was having a dif-
ficult morning. William, a teacher, mentioned that one parent
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periodically sends him such texts or emails. These warnings
can help classroom staff be more prepared to respond to
behaviors as they escalate on particularly difficult days. Sim-
ilarly, sometimes children miss a dose of their medication
and their behavior is affected. Several times during our ob-
servations, school practitioners noticed enough of a change
in behavior that they surmised a dose had been missed, and
commented that "some heads up [from the parents] would
have been nice" (Charles).

Some school practitioners had adopted a range of com-
munication channels to meet the needs of different parents.
Oscar reported adapting, to some extent, communication
methods for each parent: "There is no specific communication
medium that can be used for all parents. All of their wants and
needs are too different". William, a teacher in the U.S., success-
fully adopted Appletree, a free product that enables teach-
ers to broadcast information to parents either class-wide or
individually. Appletree enables communication across iOS,
Android, and web applications, and William reported that
parents responded well to having the choice between receiv-
ing text, email, or in-app notifications. William explained
that he enjoyed using Appletree because the parents were
able to choose how they received the information, but there
was no extra work on the part of the teacher if each parent
chose a different medium. He appreciated that there was no
extra work for the teacher while providing the parents with
a variety of communication options.

6 DESIGN OPPORTUNITIES

Although we saw some evidence of effective collaboration,
our findings primarily reflect breakdowns. The descriptions
of these breakdowns improve our understanding of how ten-
sions build in order to result in the widespread litigation that
is well known in U.S. special education. To address these
problems, our findings indicate that more work is needed
on the basic building blocks of collaboration between home
and school. A parent like Stacey, who says she hears about
behavioral issues when "it is too late" for her to act, is seeking
the opportunity for collaboration. A parent like Camille, who
says "I feel like ’'m always at war", does not even have a sense
that she is working on the same team as her child’s school.
Such evidence from our study reveals a dichotomy of "us"
versus "them", which requires work to overcome for effec-
tive collaboration. Design efforts could make an impact on
this challenge by using social identity theory [21] to bridge
the distinct identities that are socially constructed based on
the organizational and geographical separation of home and
school. Visual cues can reinforce a team identity surround-
ing behavioral intervention for the child. As interaction is
mediated among team members, design choices should avoid
reinforcing which members of the team represent the school,
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for example, and instead promote the idea that all members
of the team represent the interests of the child.

Our findings also indicate that interactions between home
and school cannot be assumed to have mutual trust. For
example, school practitioners were concerned with docu-
menting clear justifications for their responses to problem
behavior in order to protect themselves against potential
litigation from parents. They were also sometimes hesitant
to share information about problem behaviors out of con-
cern that parents may punish their child. Mutual trust in
the context of home-school collaboration is "confidence that
another person will act in a way to benefit or sustain the re-
lationship, or the implicit or explicit goals of the relationship,
to achieve positive outcomes for students" [1]. Our study
suggests important opportunities to design for more explicit
goals for the collaboration, in addition to goals for the child’s
behavior. Goals for the collaboration could include maintain-
ing agreement about what the child’s needs or goals are, or
applying specific behavioral strategies consistently across
environments. Goals for a child’s behavior are important
common ground that should be used to ground communica-
tion often, using techniques such as those from Clark and
Brennan [9].

In their meta-analysis of school-based behavioral inter-
vention, Vannest et al. [46] found that effective home-school
collaboration involved parents in three important activities:
(1) developing and planning behavioral intervention collabo-
ratively, (2) delivering behavioral intervention consistently
across environments, and (3) providing children quality feed-
back about their behaviors. We use these evidence-based
strategies to discuss design opportunities based on our our
findings, with a focus on enhancing existing efforts without
significant added workload.

Developing and planning behavioral intervention
collaboratively

We observed how and why parents are not always involved
in developing and planning behavioral intervention for their
child. We therefore see an opportunity to leverage the tech-
nologies parents are already using in their everyday lives to
lower the barriers to their involvement in development of
IEPs. Much of the information sharing required for behav-
ioral intervention involves private health data that may not
lend itself well to all mobile and social technologies. How-
ever, our findings suggest that providing a wider variety
of communication channels that can accommodate varied
needs among parents can serve to promote trust and build
empathy. For example, Facebook would not be appropriate
for storing or exchanging private health data, but could help
to increase general communication and pave the way for
collaborative efforts, including eventual exchange of private
health data through more secure channels.
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Collaborative technology could be an equalizer in home-
school collaboration. Meetings are typically on school grounds,
led by school practitioners, and guided by data managed
within the school. Our findings are in line with other work
describing how parents can feel like outsiders [12], and we
saw that they experience a lag in catching up with the infor-
mation already shared internally among school practitioners.
Providing parents with information about the process before
or during IEP meetings and other occurrences of formal-
ized collaboration could empower them to engage in situa-
tions that have been described as potentially intimidating
or marginalizing [12]. Parents could benefit from technolo-
gies that walk them through a process that is less familiar
to them than it is to school practitioners with a caseload
much larger than only their child. For school practitioners,
an adaptation of the medical checklist [16] that helps experts
avoid mistakes during routine tasks, could structure aspects
of the process that can be standardized, so they can focus on
the unique needs of a child and engaging with the parent
(which would also provide peace of mind for parents).

Shared artifacts could also increase parent involvement
in the delivery and planning of behavioral intervention by
providing them the means to document or express areas of
concern for their child’s behaviors. Many IEP decisions are
driven by school practitioners’ assessments, the results of
which must be interpreted for parents. Providing parents an
accessible way to perform their own assessments and state
their concerns in their own words could empower them to
have a voice in identifying their child’s needs, setting goals,
and determining appropriate reinforcement strategies. Par-
ents could also be provided a mechanism for giving input on
what behaviors should be monitored, and how they should
be measured. We found that parents sometimes had useful
suggestions to contribute, but were not given many oppor-
tunities to communicate them to school practitioners, who
had sole ownership of data management and led most daily
decision-making,.

Mobile and social technologies could scaffold the process
of planning and monitoring behavioral intervention in or-
der to help all stakeholders be on the same page over time,
through access to the same data. To facilitate the unstruc-
tured collaboration we observed, technologies could set a
roadmap for steps and milestones that are required, while
enabling the flexibility to adapt them to the needs of students
and parents. Shared artifacts such as a visual roadmap to com-
municate goals and established potential reinforcers clearly
to all relevant stakeholders, and a calendar for managing
meetings and milestones, could help to establish the com-
mon ground around which to center collaboration. Shared
visualizations should be meaningful to both parents and
school practitioners, and present the minimum amount of
information to spark collaboration without overwhelming
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any individual. These visualizations could facilitate synchro-
nous face-to-face collaboration (e.g., at IEP or back-to-school
meetings), as well as keeping stakeholders informed asyn-
chronously.

Delivering behavioral intervention consistently

Once a plan has been established, behavioral intervention
requires consistent and coordinated daily implementation
according to that plan. However, our work found limitations
in regular communication and coordination between parents
and school practitioners, who predominantly communicate
through infrequent phone calls and face-to-face meetings.
Physical documentation of behavioral incidents, the inter-
vention delivered, and progress toward goals is most often
designed for internal school use and not shared with par-
ents. Reports sent home to parents are separate physical
documentation that creates additional work for school prac-
titioners, and in practice are generated without enough detail
or context to be useful to parents.

For monitoring behavioral data, a secure collaborative
portal could be used to establish common ground and main-
tain regular coordination between school and home over the
delivery of reinforcers. Using HCI approaches to establish
common ground would include visualizations of behavioral
data aggregated and updated in real-time, shared editing and
annotating of reinforcers and progress, and other features to
turn the IEP into a living document that is shared between
home and school [33]. The use of shared digital artifacts
would facilitate distributed and asynchronous collaboration,
and improve awareness among stakeholders, improving the
consistency with which behavioral reinforcers are delivered
across individuals and settings. For example, even visually
displaying photographs and names of which school practi-
tioners and parents or guardians are involved with a child’s
IEP could improve coordination at school and provide peace
of mind at home.

Current practices also do not help with connecting ev-
eryday behavioral information to behavioral goals and IEPs.
Parents, like school practitioners, need tools to help them
make connections in the data such as behavioral triggers,
patterns, and trends. Hayes et al. [19] studied the use of
capture and access technology at school, which could also
support parents at home. Parents need these types of dig-
ital artifacts to engage them in the process of behavioral
intervention, and help them understand how to effectively
deliver reinforcement in the home. For example, automated
or practitioner-facilitated recommendations could provide
parents with actionable information, helping to increase their
confidence and capacity to deliver reinforcers.

Of course, many parents may not benefit from a significant
increase in information exchange, or higher expectations
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for delivering reinforcers without training in behavioral in-
tervention. Our findings suggest that many parents would
benefit from having control over how much information
they receive, and how they receive it. To accommodate mul-
tiple levels of parent involvement, and individual preferences
and needs, we recommend that a variety of customizations
be available to parents. For example, visualizations could
be more simple or complex, and reminders or notifications
could be set to help parents engage with data and commu-
nications with some regularity. Monitoring how parents set
these customizations could also inform the negotiation of
accountability and coordination between home and school.
That is, school practitioners could have a better sense of
how different parents are engaging with their child’s data
and behavioral plan, and use this knowledge to tailor their
interactions with parents.

Providing children quality feedback about their
behaviors

Effective behavioral intervention requires that children be
given immediate and specific feedback about their behaviors
[11]. Children also need feedback to be aware of their be-
havioral goals and understand their progress towards them.
However, practices we observed did not involve behavioral
data in a from that would be useful for providing children
with feedback.

We found that parents, and sometimes school practition-
ers, did not always have adequate behavioral information
to reflect on a child’s progress, rendering them unable to
provide the child with quality feedback. Moreover, there was
a tendency to focus on recording and reporting problem be-
haviors because they stood out more than desired behaviors.
We observed multiple consequences as a result of this ten-
dency: behavioral intervention was hindered because desired
behaviors were not adequately reinforced; school practition-
ers experienced lowered morale when they focused on be-
havioral problems more than behavioral gains; and parents
became more discouraged and overwhelmed, making them
less effective in addressing their child’s behaviors.

Our findings show that design decisions need to not only
provide feedback on undesired behaviors, but also encourage
awareness of desired behaviors so that they are not over-
looked. Design can address bias toward undesired behav-
iors by including reminders or forcing functions to refocus
attention on desired behaviors that should be reinforced.
Like Lydia’s incorporation of ‘celebrations of today’, records
and reports can be designed to facilitate a greater focus on
behavioral gains. Forcing functions can be used to ensure
mandatory tasks are not considered completed until data
on desired, prosocial behavior are included. Additionally,
school practitioners can be incentivized to focus on desired
behaviors by tracking the use of reinforcement strategies
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and providing rewards such as employee of the month or
higher evaluations on performance reviews.

Designing to promote awareness of behavioral incidents
in real-time could also improve coordination of behavioral
intervention across home and school. We observed lag time
for parents and some school practitioners learning up-to-
date information about behavioral gains, appropriate rein-
forcers, and intervention strategies. Notifications and alerts
could help alleviate problems we observed with information
that was shared but overlooked by the receiver. Moreover,
improved awareness could help parents and school practi-
tioners to negotiate roles and accountability with regard to
partnering for consistent behavioral intervention.

7 LIMITATIONS AND FUTURE WORK

Our analysis was informed by the experiences and opin-
ions of relatively engaged individuals, who self-selected to
participate in this study. Recruiting parents who are less
involved with their child’s school naturally poses challenges
for researchers. Creative methods of recruitment and inquiry
should be used to elicit perspectives from parents who are
less engaged with their child’s school. Appealing to a range
of parent interests and concerns, while expressly acknowl-
edging competing demands on their time, would help to
investigate the various reasons that some parents have lower
engagement with their child’s school. Providing childcare,
transportation, or other incentives could reduce socioeco-
nomic barriers to participation in this type of research.

8 CONCLUSION

Use of mobile and social technologies is increasingly used for
information sharing between parents and school practition-
ers, but little is known about how they can be effectively be
adapted into evidence-based strategies for supporting home-
school collaboration. There is an urgent need to create sta-
bility, continuity, and coordination in support of behavioral
intervention across home and school. This paper identifies
and describes challenges parents and school practitioners
face in sharing information about behaviors, and provides
design opportunities grounded in empirical findings on exist-
ing practices. We found that when parents were not informed
enough to have common ground with school practitioners
in regard to their child’s behavioral intervention at school,
there was a loss of trust or collaborative effort. Our work
contributes a discussion of information sharing practices as
an important component of collaborative reflection. Effective
collaborative reflection in this context can increase parent
involvement and improve the consistency with which chil-
dren receive feedback on their behavior across school and
home.
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