Interaction Design and Architecture(s) Journal - IxD&A, N.28, 2016, pp. 49-68

Mobile technology to increase parent engagement
Constance Beecher1, Jay Buzhardt2
1

2

School of Education, Iowa State University, Ames Iowa
Juniper Gardens Children’s Project, University of Kansas, Kansas City, Kansas

Abstract. The untapped potential of mobile applications to increase opportunities for
parent engagement is enormous. Parent engagement is widely recognized as critical
for children with disabilities, and optimal for children who are considered at risk for
delayed development. However, there are many barriers to parent engagement.
Mobile technology provides a platform to overcome many of these barriers. An
iterative design-based research project was conducted to develop an application for
increasing parent engagement. The design process, feasibility testing, and results are
presented. Next steps and future opportunities are discussed.
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1 Introduction
Parents and caregivers are natural and motivated teachers, who can have a positive impact
on their children’s learning [1], even as children spend time outside the home in childcare
or school. In fact, promoting partnerships with parents to support their engagement in
children’s learning and development is a key goal of many educational institutions. For
example, in the United States (U.S.), The Administration for Children and Families Head
Start Preschool Program [2] and the Department of Education’s Every Student [3] both
emphasize parent engagement in children’s learning. The Individuals with Disabilities
Education Improvement Act [4] mandates parent participation and home-school
involvement in assessment, planning, and implementation of interventions. Past studies
have demonstrated a robust connection between parent engagement and child’s
achievement and emotional adjustment, irrespective of the socioeconomic background of
the family [5]. Unfortunately, factors such as cultural background, language barriers,
limited school resources, parent education, and families’ limited understanding of the
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importance of being involved in their child’s education can limit parents’ engagement with
educators [6]. Given the proliferation of internet-enabled mobile devices across a range of
cultural and economic populations, there is growing interest and promising findings in
using these tools to promote effective parenting strategies [7] [8]. In this paper, the authors
describe the benefits and barriers to parent engagement in their children’s education, a beta
version of a mobile app designed to facilitate parent communication with preschool
teachers, and preliminary findings from pilot tests with a preschool program serving
culturally diverse and economically disadvantaged families.

2 Parent Engagement
Parent engagement is a dynamic construct that changes over a child’s life. Sheridan and
colleagues define “parent engagement as behaviors that connect with and support children
or others in their environment in way that are interactive, purposeful and directed towards
meaningful learning and affective outcomes” [9]. They consider parent engagement to have
three dimensions encompassing warmth, support for independence and development, and
participation in learning. Engagement is a more interactive construct than involvement,
which Epstein defined as having four dimensions; (1) basic obligations, (2) school to home
communications (3) parent involvement at school (volunteering in classrooms), and (4)
parent involvement in home activities (such as homework) [10]. Fantuzzo, Tighe and
Childs started with Epstein’s model, and empirically tested a three factor model which
included school-based involvement, home-school conferencing, and home-based
involvement [11]. The researchers found parents with higher education, dual-parent
household and Head Start programs had the highest amount of school-based involvement,
however, this did not influence the amount of home-school conferencing or home-based
involvement. Therefore, involvement can be considered to be a more general construct of
knowledge or understanding of a child’s education, where engagement refers to a more
active participatory role in a child’s education.
2.1 Preschool Benefits
Young children naturally spend more time with their caregivers, and research consistently
demonstrates that children who are provided with enriching activities and supportive
interactions in the home environment have better academic outcomes [12] [13] [14]. Parent
engagement in activities such as reading and having conversations about the events of the
day, are particularly important for young children. For instance, Fantuzzo, McWayne, and
Perry found a significant correlation between urban Head Start children’s receptive
vocabulary and the number of activities in which parents engaged with their children [15].
Researchers have also found that teaching parents to use in-home language enhancement
strategies with their children with language delays resulted in significant increases on
children’s language outcomes [16].
The benefits of parent engagement have been found to promote children’s
readiness for school after preschool. For example, Sheridan and colleagues found that
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preschool children receiving an intervention with an explicit parent engagement component
were rated significantly higher by teachers on their oral language, writing, and literacy
skills, compared to controls [17], and this effect was even more pronounced for children
who were below benchmarks on academic measures and considered at-risk for poor
kindergarten readiness. Positive early parent involvement creates a cascade of impacts on
children’s academic success, later motivations and continued parental involvement in their
child’s schooling [18]. For example, Gutman & McLoyd found that families of highachieving urban African-American school-age children in the U.S. were more engaged and
communicated more often with their children’s school than low-achieving children [19].
Likewise, others report that urban parents who have direct, consistent contact with the
school have children with less behavior issues and more positive academic and social
experiences at school [20]. Parent engagement is considered a critical component of nearly
any early intervention approach for children with special needs [21].
2.2 Barriers to Parental Engagement
Despite clear potential benefits for increasing parent engagement, there remains a gap
between the ideal models and present practices. Many barriers to parental engagement
exist including cultural mismatch between parents and schools, work schedules of parents,
multiple households, second language barriers, and parents’ beliefs about education [22].
For example, a recent survey by Public Agenda found that 65% of parents wanted to be
more involved with their child’s education and less than a third of those surveyed were
satisfied with the current amount of involvement [23]. Parent engagement is often mediated
by socio-economic status, such that parents with more education and income are generally
more involved and active in their children’s educations due to their increased capacity to do
so [24]. Immigrant parents, in particular, face great challenges in understanding the
American school system (e.g., the meaning of the grade system), and they typically work
long hours that prevent them from being able to have any meaningful dialog with their
children’s schools [25].
Compounding the difficulties in engaging parents in their children’s education,
teachers often report that they lack the preparation and confidence to engage families [26].
Early learning programs typically rely on a school-directed approach that is led by
professionals, as opposed to one that is co-constructed by the school and family [27]. This
uni-directional (school to home, rather than school with home) approach can result in a
mismatch of expectations and disconnect between schools and families. Consequently,
families may feel excluded and unwelcome, and their role in their children’s academic
achievement is minimized. This effect is even more pronounced with families who have
multiple risk factors such as a child with a disability, parental incarceration, drug-use, or
low literacy – in short the very families professionals want to engage are often the hardest
to engage [28]. Likewise, when young children have identified disabilities, their
communication skills are often low. Effective communication with parents of children who
have poor communication skills is critical to ensure transitions between home and school
go smoothly. Schools and child care agencies must use innovative practices to promote
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greater parent engagement [29]. Therefore, educational institutions must look for new and
time-saving tools, such as mobile technology, to increase the capacity for involving and
engaging parents effectively.

3 Mobile Device Usage
The use of mobile devices across all facets of life is expanding exponentially. As the costs
of technology decrease and the general public’s familiarity and acceptance of technology
increases, there has been a significant upsurge in the use of mobile devices and internetenabled tools. Based on a survey conducted in Spring of 2013, Pew Research reported that
cell phone ownership in America reached 91%, making it the fastest consumer technology
to achieve that adoption rate [30]. Furthermore, cell phone adoption is relatively high
among populations that are often perceived as slow adopters of new technology. For
example, those living in rural communities, without a college education, earning less than
$30,000/yr, and ages 55-64 have adoption rates of 85%, 88%, 86%, and 87%, respectively.
In the same survey, 56% of respondents reported owning a smartphone, which provides
access to the Internet and enables the use of ‘apps’ (applications): software programs
installed on smartphones that provide advanced production, communication and gaming
capabilities similar to programs installed on computer programs (e.g., email, calendar, and
mapping apps). Among African Americans and Hispanics, smartphone use is estimated to
be higher (64% and 60%, respectively) than whites (53%) [31]. Finally, the use of tablets
and e-readers has increased from 6% in 2010 to 43% in September 2013 [32]. Adoption of
these devices by diverse populations continues to increase at unprecedented rates.
3.1 Technology to Support Teacher-Parent Communication
Using technology to support teacher-to-parent and school-to-parent communication has
gained significant momentum in the last decade [33]. School- or Student-Management
Systems such as Moodle®, Skyward®, and PowerSchool® facilitate electronic
communication between teachers and parents and often allow parents to monitor their
child’s progress. However, these systems are typically used for primary and secondary
education and usually only support one-way communication: teacher- or school-to-parent.
Also, these systems are typically limited to communicating general announcements about
upcoming assignments, parent-teacher conferences, and access to student attendance and
performance on tests and assignments.
Unfortunately, early childhood education (ECE) teachers, including those that
serve children with special needs and providers have fewer technology tools available to
support teacher-parent communication despite the clear need for meaningful family
engagement in children’s early learning [34] [35] [36] [37]. Because there are different
communication needs for ECE providers than K-12, many of the existing large-scale
school management systems that integrate with district data management systems are not
appropriate for ECE (i.e., birth – preK). For example, instead of providing access to a
student’s attendance and homework completion records, ECE providers are more likely to
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share the week’s creative play theme, books that they plan to use during shared reading
time, or suggestions for activities or topics to discuss with their child at home related to the
current curriculum.
Despite the lack of integrated communication systems such as those used in K-12,
Wartella and her colleagues found that nearly half of ECE providers (birth – 3rd grade)
reported using the Internet to communicate with parents [38]. The vast majority (82%) of
providers reported using email to maintain contact with parents and other team members,
and smaller percentages (6-37%) reported using other commercially available social
networks (e.g., Twitter, Facebook, MySpace, etc.) for communication. This is in accord
with more recent studies that have found that at-risk parents’ report a strong desire to use
technology to maintain community partnerships with providers and other parents [39]. In a
randomized trial of the effectiveness of a cell phone enhanced parent training program,
Carta and her colleagues found that parents who communicated with home-visiting
providers with cell phones and text messaging demonstrated higher rates of responsive
parenting and reduced parenting stress and depression, and that children showed higher
rates of positive engagement and adaptive behavior [40]. Powell & McCauley described
one preschool center’s use of a web log (blog) in which teachers entered brief descriptions
of children’s daily activities and pictures of their work. Parents responded to the posts,
resulting in an ongoing, media-rich dialog between parents and teachers to “help close the
communication gap; promote a stronger, more collaborative partnership with parents; and
improve the educational experience for teachers, parents, and children alike” [41].
To date, the field lacks empirical support for the use of web resources or mobile
devices to increase parent-teacher communication. However, studies of the use of
technology in other areas have demonstrated success in improving communication and
targeted outcomes. Free and her colleagues’ systematic review of studies investigating the
use of mobile devices by healthcare providers showed that most studies found at least a
modest improvement in communication between patients and providers, and increased
appointment adherence, but that more research is needed to investigate impact on health
outcomes [42]. Rodgers et al conducted a randomized trial (N=1705) of the effects of a text
messaging intervention program on smoking cessation [43]. The intervention group
received mobile phone text messages providing advice about how to quit, symptoms to
expect, and how to manage symptoms. Six weeks after cessation, statistically significantly
more intervention participants (29%) remained smoke free than the control group (13%).
Statistically significant differences between groups continued at 12 and 26 weeks post
cessation. Using a single group pre-posttest design, Akamatsu, Mayer, and Farrelly found
that deaf and hard-of-hearing adolescents’ self-reported independence improved after using
text messaging to communicate with family and friends [44]. Various forms of text
messaging systems have been used in work settings to facilitate communication within and
between teams and to augment existing training programs [45] [46] [47].
A clear and notable finding of the work on parent engagement is that when
schools and teachers reach out more to parents, parents are more likely to reciprocate and
increase involvement with their child’s education [17][18][19][20]. Much of this positive
involvement is in the form of communication between teachers and parents, and parents
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and children. This involvement creates a cascade of positive outcomes, including increased
academic success and social-emotional adjustment. Teachers see children of involved
parents as more competent and motivated, and parents feel satisfaction in their child’s
accomplishments. A major factor in how much teachers are able to reach out to parents
involves the structures in place at educational institutions [48]. Although there is
considerable variance in parent engagement among families, overall during the transition
from preschool to kindergarten levels of parent engagement tend to drop. The transition to
kindergarten is a critical time for children to make gains or fall behind, and little attention
is paid to developing strategies to increase levels of parent involvement during this period
[49].
While technology holds promise to address these barriers, there is a lack of tools
that fit the ECE environment. Despite this, ECE professionals use tools such as the Internet
to communicate with parents. Given the finding that more low-income and minority
parents use cell phone to access the internet, systems that run on mobile devices hold the
most potential to engage hard-to-reach parents [50]. Therefore, a prototype mobile
application, called Family TIES, designed to 1) support secure, multimedia parent-teacher
communication, and 2) provide tools for administrators or master teachers to document and
report the amount of parent-teacher communication on a daily, weekly, or monthly basis
was developed. The following describes the development and feasibility testing of Family
TIES in facilitating bi-directional communication between parents and preschool teachers
beyond the face-to-face time that they have during child pick-up and dropoff.

4 Family TIES Application Development
The development team at Juniper Gardens Children’s Project uses an agile development
process, similar to what is often referred to as “Scrum” [51]. In the spirit of design-based
research [52] [53], this process allows for a small team of developers to develop the
application in a way that promotes ongoing revisions, test usability and functionality with
the target population, and make iterative improvements based on testing. Overall design is
informed by principles of Universal Design [54] and its three keys to optimizing usability
and accessibility: 1) Provide multiple means of representation, 2) Provide multiple means
of action and expression, and 3) Provide multiple means of engagement with the
technology.
In addition, development and design of the Family TIES app was driven by three
factors relevant to our target population: (a) preschool teachers and at-risk families: they
may have limited technology experience [55] [56], (b) teachers’ access to mobile devices
and wireless internet may be limited in preschool settings [57] [58], and (c) that mobile
device usage is distributed primarily across Android (76.6% market share) and iOS
(19.7%) operating systems (International Data Corporation, 2014). Because smartphone
usage is distributed across multiple operating systems, we developed the Family TIES app
with the open-source PhoneGap® framework, which allowed us to develop the app in a
single environment. Once finalized, the app can then be deployed across multiple devices
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with minimal coding for each unique operating system, which is particularly suitable for an
iterative development process that demands frequent revisions.
Development progressed from an initial Focus Group with parents and preschool
teachers (N=8), to three rounds of field testing and revision we tested our prototype with
five teachers and ten parents and children. The purpose of the Focus Group was to inform
initial design specifications and functionality of the app. During the Focus Group, parents
and teachers completed a survey asking about their technology use (e.g., preferred devices
and frequency of using the internet), their likelihood of using technology to communicate
with teachers/parents, and how they would use technology to communicate (e.g., daily or
multiple times per day, as a group or with individual teachers/parents, etc.). This was
followed by an open discussion of these topics with both parents and teachers facilitated by
a moderator.
Following the Focus Group, development of the initial iteration of the Family
TIES app, in-house testing, and debugging, we conducted two rounds of feasibility testing
with a local Head Start program. The purpose of feasibility testing was to explore how
parents and teachers used the app to communicate under natural conditions, how often they
used it, and the content of their communications with only limited guidance on what to
communicate related to their child’s curriculum. Data from each round of testing was
combined with exit interview surveys to inform iterative improvements in the Family TIES
app, support documentation, and parent/teacher training for using the app.
4.1 Family TIES Description

Fig.	
  1.	
  Screenshot	
  of	
  the	
  message	
  menu.	
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Family TIES includes the following features that make it uniquely suited for use by
preschool teachers and parents: 1) Messages can be ‘tagged’ with the relevant curriculum
goal (customizable by lead teachers); 2) Prepared ‘Quick Messages’ for common
communications to improve efficiency of communication; 3) Translation tool to support
communication between people with different primary languages; 4) Online aggregate
report of all communication between teachers and parents within a classroom available to
lead teacher; 5) Administrative tools for lead teachers and administrators to control access;
and 6) Optional Spanish-language interface. Creating more opportunities for meaningful
dialogues between preschool teachers and caregivers 1) improves parents’ understanding of
their child’s curriculum and progress, 2) can help develop parents’ skills and confidence in
communicating with teachers about their child’s progress, resulting in more parent
involvement during elementary school years, and 3) allows for increasedopportunity for
continuity of pre-academic skills that can be practiced during daily routines at home (e.g.,
vocabulary enrichment, drawing/naming shapes, and naming days of week/months).
4.2 Family TIES Feasibility Testing
Participants. Two parent/teacher cohorts tested the app, both of which occurred in the
same Early Head Start preschool program. Testing involved two toddler classrooms with
one lead teacher. Cohort one included two teachers, five parents and five children. Cohort
two included three teachers, five parents and five children. A Master teacher supervised
both classrooms. The children in the first round were 18 to 22 months, and the children in
the second round were 24 month to 32 months. Children were considered at risk due
because their family income was below the U.S. federal poverty level. One child had an
identified disability. Parents were majority Hispanic (90%), and spoke Spanish as their first
language, and one African-American parent also participated. Parents and teachers
completed pre- and post-surveys to assess their satisfaction with Family TIES, features
they liked, and features that would improve the application. All the messages shared via the
app were stored in a secure online database with the complete message content, date,
sender, receiver, subject line and the attached picture (if applicable).
Procedures. Prior to each cohort’s participation, parents and teachers met as a group with
the developers to discuss the purpose of the feasibility test, how to use the app, and to
check out the devices they would use during testing. They also practiced sending and
receiving messages, including how to take and send a picture through the Family TIES app.
Although all families had a cellular phone, most did not have a smartphone. We provided
each family with a Droid Razr M® smartphone running the Android operating system
(Android 4.1.2, Jelly Bean) with a 4G data plan, and the Family TIES app pre-installed
with their own account. Each classroom was assigned a Samsung Galaxy® tablet
connected wirelessly to the center’s Internet connection. At this early stage of testing, it
was important that participants used common devices with known platforms and
specifications to reduce the possibility that any problems users experienced were due to
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software-hardware conflicts. Families could use the smartphones for personal use but were
asked not to install new apps.
Teachers were asked to send at least one message a day to each participating
parent. Parents were encouraged to respond to messages and to send original messages,
particularly about activities related to the child’s current curriculum. Beyond these initial
instructions and recommendations, participants did not receive further reminders or
prompts to use the app. At the end of each cohort’s participation (6 weeks each), all
participating parents and teachers filled out an exit survey and completed an exit interview
with researchers.
Between Cohorts 1 and 2, we made updates to the Family TIES app in response to
feedback from teachers and parents. The two most significant changes were improving
usability for Spanish-speaking users and adding a feature that allows the user to ‘tag’ a
message with a specific curriculum goal. Users could change the app so that all labels were
in Spanish to make it easier to use for users with Spanish as their primary language. Also,
frequently used phrases could be translated from English to Spanish, and vice versa to
facilitate communication between English and Spanish speakers. The purpose of tagging
messages with curriculum goals was two-fold: a) we wanted parents/teachers to be able to
quickly identify received messages related to curriculum goals (e.g., “Look at Alecia
cutting out square shapes today at her grandma’s” would be tagged with Learning Shapes)
so that they could reply to them more quickly, and b) because the tagging options were
displayed on the messaging interface, these options also served as a reminder to share
information about activities related to curriculum goals and what the goals are. In addition,
we made minor bug fixes, general performance enhancements, and improvements to the
user interface. For example, one interface improvement was the addition of a ‘quick reply’
feature that allowed a user to quickly send a frequently-used message (e.g., “Thank you!,
Great picture, Ok, got it!”). Lastly, teachers asked for a “message read” indicator, so they
could see that a message was received.

5 Results
5.1 How did parents and teachers use Family TIES to communicate?
Table 1. Number of messages sent by cohort
Cohort 1
Cohort 2
N
%
N
Teachers
139
49
78
Parents
147
51
39

%
67
33

Total
N
217
186

%
54
46

Table 1 shows the number of messages sent by teachers and parents for each
cohort. Overall, teachers and parents sent the same amount of messages (p=46%, t=54%).
However, we did see differences between the two cohorts. Cohort 1 parents and teachers
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sent an equivalent amount of messages (p=51%, t=49%), while teachers in Cohort 2 sent
about twice as many messages as parents (p=33%, t=67%).
Figure 2. shows the percentage of messages sent by week. A novelty effect can be
seen, with well over half of all messages being sent the first week. This was also caused in
part to parents/teachers messaging each other during the first week of use to confirm
receipt of prior messages, particularly for Cohort 1.
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Fig. 2. Frequency of total messages sent by week

Analysis of the time it took for parents and teachers to respond to messages indicate that
both teachers and parents were relatively quick to reply to messages. Across all messages,
35% of responses occurred on the same day, 12% within 1 day, and 18% within the school
week. Figure 3. shows the distribution of messages by day of the week to see how
communication was distributed across the week. Communication was highest in the first
half of the week, with a substantial decrease in communication starting on Thursday.
Saturday and Sunday had the fewest number of messages because teachers were not
sharing and parents did not feel the need to share because teachers could only access
messages at school.
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Fig. 3. Message frequency by day of the week.

5.2 Content of messages
Teachers were encouraged to take pictures and send messages to parents about her current
instructional goals and activities that were taking place in the classroom. At first much of
the communication was about whether or not the parent had received a message, because
the parents did not always reply. For the second cohort, we asked the participants to send
more details message about activities and added a quick reply feature making it easier to let
the teacher/parent know that they saw the message, reducing the time spent asking
recipients if they saw the message.
Message contents were coded by context (home or school) and category of
communication (social, scheduling, curriculum, social-emotional, or health). Table 2 lists
the codes and frequency of messages. The majority of the communication between teachers
and parents was regarding classroom curriculum or child developmental progress. For
example, one classroom teacher who did not speak any Spanish could take pictures of the
activities that happened in the classroom that day and send the message to the parent who
would read it during her lunch or break at work. At pick up, she asked the child about the
activity and the child had an opportunity to explain again what she had learned that day.
Later at home, when the family’s older children were doing homework, the parent showed
the child the picture from school and the child eagerly sat down to “do homework” also,
gaining another practice time. The parent took a picture of the child engaging in
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“homework” and sent it to the teacher, who asked the child about it at school the next day.
In this example, the child has gained at the minimum three extra opportunities to practice a
skill that would not have happened had the teacher and parents not had the Family TIES
system to support the interactions. The second most frequent category was social – pleasant
exchanges that did not necessarily related directly to the curriculum, but for the most part
were thanking the sender for the picture or commenting on the picture sent.
Table 2. Message codes and frequency for each cohort
Cohort 1
Text Message Code

Cohort 2

Frequency

Percent

Frequency

Percent

Social

68

22.44%

38

29.46%

Classroom-scheduling

15

4.95%

0

0.00%

Classroom-curriculum

69

22.77%

42

32.56%

Classroom
social/emotional/health

34

11.22%

21

16.28%

Home-scheduling

11

3.63%

6

4.65%

Home-curriculum

12

3.96%

1

0.78%

Home-social/emotional/health

38

12.54%

8

6.20%

Picture only

37

12.21%

7

5.43%

Unable to determine

19

6.27%

6

4.65%

303

100.00%

129

100.00%

Additionally, we found the teacher and parents used the app to communicate about
the routines and health or emotional state of the child. They found it was much easier to
send a quick message saying “Rosie did not sleep well last night” through the app instead
of trying to talk to the teacher when time was short during the drop-off period. These
messages also often indicated preferred activities or enjoyment of the child (e.g.“Dale loves
the water table”). In cohort 2 we implemented the feature to ‘tag’ a message with a specific
curriculum goal, and specifically encouraged teachers to share information about
curriculum activities with parents. The teacher in cohort 2 did then demonstrate an increase
in the proportion of messages about the classroom curriculum goals, although the parents in
cohort 2 did not increase their messages about doing curriculum activities in the home.
The teachers in cohort 2 were focusing on independence skills such as feeding, bathroom
skills, and dressing skills, so it may be that was the reason for the increase in
social/emotional and health messages. There is also a decrease in the amount of picture
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only messages – it could be the tags allowed for participants to quickly choose a message
topic.
5.3 Participant satisfaction
We conducted exit interviews and administered surveys to all teachers and parents. During
the exit interview, parents and teachers were invited to tell us how they liked using the app,
and to give suggestions for improvement. Follow-up or clarifying questions were asked,
and participants reviewed their statements for accuracy. The survey consisted of a Likerttype scale of 1-5, with participants stating 1) Strongly disagree, 2) disagree, 3) neither
agree nor disagree, 4) agree or 5) strongly agree. All participants indicated they liked
using the app and that it was easy to use. All parents (n=10) indicated the app helped them
to communicate with the teacher. Parents enjoyed receiving pictures of the children’s
activities during the day, but some parents indicated they would prefer the teacher to give
them more specific directions about activities to do at home. In other words, the teacher
may assume that a parent will know to ask a child to do a coloring activity after receiving a
message that the child worked on colors in school, but for some parents this may not be
immediately obvious. Most of the parents made a statement about the increase in
communication with the teacher and subsequent increased understanding of what happened
at school was extremely valuable to them. Parents enjoyed the opportunity to share the
pictures with their child and with other family members and friends. The majority of
participants (n=7) felt they had time during the day to use the app, but three participants
indicated that finding time to use the app was challenging. Participants also gave
suggestions for features that could be added to the app. The most frequent request was to
add a translation tool that would enable the send to type a message in their language and
have it translated into the language of the receiver. Participants also were interested in
adding video to messages. One of the teachers liked having the spreadsheet of
communications and photos and was able to use the information for her portfolio
assessments. She felt that the process of taking pictures during the day helped her
remember more of what happened that day, and that she had longer and more detailed
conversations with parents as a result.

6 Discussion
Giving parents and teachers tools to improve communication has potential to positively
impact children’s outcomes in school. Ho and colleagues suggest perceived usefulness and
ease of use are critical to teachers’ adopting new technology [59]. Family-TIES was rated
highly in both usefulness and ease of use, but we found this wasn’t enough. If parents and
teachers do not know what types of communication are most supportive of children’s
development, the communication may be surface level sharing of information
(involvement) and not promote the type of engagement that leads to positive child
outcomes. This lack of connection of engagement to learning goals is supported in the
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existing research on parent-teacher engagement. For example, a recent survey by Public
Agenda found that parents knew little about their child’s learning and what important
milestones they should look for [60]. Similarly, teachers often report they have little
preparation for, and do not feel confident in engaging families [61]. Therefore, both parents
and teachers need some understanding and learning around how to be engaged with each
other in a way that is supportive of the child’s learning goals.
6.1 Beyond a focus on tools
In today’s high stakes educational environment, teachers have a lot of demands on their
time and priorities. Likewise, parents have much to juggle in their daily lives. If we want
to create an optimal environment that supports authentic parent engagement, the right tools
and curriculum is not sufficient. Usability and feasibility is essential for the success of any
parent engagement program using technology [62]. In our debriefs with the teachers, we
found that the more we could align the app to tasks and activities parents and teachers
already do, the more they would use the app. For example, providing the teacher with a
spreadsheet of her messages including pictures, subject titles, and dates gave her data for
the portfolios she kept for each student. For parents, using a smartphone app put the
engagement tool into something they used heavily throughout the day, and could check in
less than two minutes was key to making it something they would use. Therefore, the
menus and the tools need to be obvious and easy to use. In our pilot study, Spanishspeaking parents indicated that they felt the app increased their ability to communicate with
the teacher. There is clearly a need to provide more avenues for communication between
teachers and non-English speaking parents. Easy to use translation support would be
essential to reach the families who may most benefit from increased engagement with their
child’s school.
There are many apps that schools and teachers can use to communicate with
parents. Table 3. summarizes a snapshot of commercially available apps designed to
communicate with parents. However, none of these systems provide the types of supports
that parents and teachers may need in order to use the app in an effective way to support
child development, especially for children with disabilities. In a study of the popular Fitbit
wearable device, users who were most effective at losing weight were the ones who were
more engaged with the mobile app. The implication is that the behavioral change was
facilitated by the active interaction with information on the app, and the passive receiving
of messages about activity was not enough to sustain the behavior changes [63]. In a
similar way, parents need to be able to actively interact with their children’s teachers, not
just passively receive information, in order to provide the type of support at home that
increases children’s positive outcomes.
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Table 3. Features of Existing Apps Used to Facilitate Parent-Teacher Engagement
App

Individualize
d at parentchild level

Multimedia
capability

WDWDT
X
X
Remind
101
Edmodo
X
X
MySchools
App
Apps for
Ed
My
X
X
Childcare
Tracker
Parents
X
X
Connect
Life.Cubby
X
X
Seesaw
X
X
Family
X
X
TIES
1
To be developed in the proposed project.

Parents
can
message
teacher
X

Coach
support

Progress
monitorin
g tools

Translat
ion

X
X
X
X
X

X

X
X
X

X
X1

X1

X1

In sum, although having a tool to increase parent engagement has potential our
beta-testing identified that more functionality is needed to 1) increase parents’ and
teachers’ communication about child-focused content (e.g., the child’s challenges and
successes around pre-literacy goals, developing friendships, examples of growth on socialemotional goals) by improving notifications of incoming messages and prompts/reminders
to share, 2) improve parents’ and teachers’ descriptions of multimedia communications, 3)
facilitate communication between English-speaking teachers and Spanish-speaking parents,
4) improve the user interface to decrease the amount of steps needed to send/read
messages, 6) text-to-speech tools so that messages can be read to users, 6) support parent
reporting of their frequency and fidelity of implementation of parent-child engagement
strategies and 7) reports for school administrators or lead teachers that provide summary
statistics of communication between parents and teachers, and parent implementation
fidelity summaries. We propose that these are tools that would be necessary to see an
impact on child outcomes. Figure 4. represents a theory of change, that would be tested in
future studies, incorporating what we learned in the pilot study, and outlining future
development plans. Proposed new features are in bold.
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Fig. 4. Family TIES Theory of Change

7 Summary
Although there are mobile programs on the market that schools can use to communicate
with parents, there are no dedicated programs which can address both increasing parental
engagement and providing progress monitoring and fidelity measures to ensure effective
implementation of interventions for children and families. Innovative tools and programs
that take advantage of mobile technology hold great potential for delivering content to
parents and teachers. Active engagement with mobile technology may be a key ingredient
to increasing parent and teacher uptake of such innovative tools. Additionally, there needs
to be more work on using mobile platforms to provide parents and teachers with progress
monitoring data that can be easily interpreted and that they can use to inform their active
engagement and interactions with children. As preparing young children for academic
success has become increasingly critical and at the same time increasingly complex, early
childhood professionals will need to use many tools and resources to attain the goal of
educating all children.

References
1. Reese, E., Sparks, A., & Leyva, D. A review of parent interventions for preschool children’s
language and emergent literacy. Journal of early childhood literacy,10(1), 97-117, (2010).

Interaction Design and Architecture(s) Journal - IxD&A, N.28, 2016, pp. 49-68

2. Administration for Children and Families [ACF]. The Head Start parent, family, and community
engagement framework. U.S. Department of Health and Human Services: Washington, D.C.
Retrieved from:
3. https://eclkc.ohs.acf.hhs.gov/hslc/standards/im/2011/pfce-framework.pdf (2011).
4. The Every Student Succeeds Act of 2015, Public Law 114-95 (2015).
5. Individuals with Disabilities Education Improvement Act [IDEIA] 20 U.S.C. § 1400, (2004)
6. Seitsinger, A. M., Felner, R. D., Brand, S., & Burns, A. A large-scale examination of the nature
and efficacy of teachers' practices to engage parents: Assessment, parental contact, and studentlevel impact. Journal of School Psychology, 46(4), 477-505, (2008).
7. Hornby, G., & Lafaele, R. Barriers to parental involvement in education: an explanatory model.
Educational Review,63(1), 37-52, (2011).
8. Bigelow, Kathryn M., Judith J. Carta, and Jennifer Burke Lefever. "Txt u ltr using cellular phone
technology to enhance a parenting intervention for families at risk for neglect." Child
Maltreatment 13.4 (2008): 362-367.
9. Carta, Judith J., et al. "Randomized trial of a cellular phone-enhanced home visitation parenting
intervention." Pediatrics 132.Supplement 2 (2013): S167-S173.
10. Sheridan, S. M., Knoche, L. L., Kupzyk, K. A., Edwards, C. P., & Marvin, C. A. A randomized
trial examining the effects of parent engagement on early language and literacy: The Getting
Ready intervention. Journal of school psychology, 49(3), 361-383, (2011).
11. Epstein, J. Parent involvement: What research results. Education and Urban Societ, 19(2), (1987).
12. Fantuzzo, J., McWayne, C., Perry, M. A., & Childs, S. Multiple dimensions of family
involvement and their relations to behavioral and learning competencies for urban, low-income
children. School Psychology Review, 33(4), 467-480, (2000).
13. Hart, B., and T. R. Risely. "Meaningful difference: in the everyday experience: of young
children." Baltimore, MD: Brookes. Promoting Agency, Access, and Acquisition 163 (1995).
14. Kingston, S., et al. Parent involvement in education as a moderator of family and neighborhood
socioeconomic context on school readiness among young children. Journal of Community
Psychology 41.3 (2013): 265-276.
15. Griffin, Peg, M. Susan Burns, and Catherine E. Snow, eds. Preventing reading difficulties in
young children. National Academies Press, 1998.
16. Roberts, M. Y., & Kaiser, A. P. The effectiveness of parent-implemented language interventions:
A meta-analysis. American Journal of Speech-Language Pathology, 20(3), 180-199. (2011).
17. Fantuzzo J, Tighe E, Childs S. Family Involvement Questionnaire: A multivariate assessment of
family participation in early childhood education. Journal of educational psychology,(2000).
18. Sheridan, S. M., Knoche, L. L., Kupzyk, K. A., Edwards, C. P., & Marvin, C. A. (2011). A
randomized trial examining the effects of parent engagement on early language and literacy: The
Getting Ready intervention. Journal of school psychology, 49(3), 361-383.(2011).
19. Hayakawa, M., Englund, M. M., Warner-Richter, M. N., & Reynolds, A. J. (2013). The
longitudinal process of early parent involvement on student achievement: A path analysis. NHSA
Dialog, 16(10),(2013).
20. Gutman, Leslie Morrison, and Vonnie C. McLoyd. Parents' management of their children's
education within the home, at school, and in the community: An examination of AfricanAmerican families living in poverty. The Urban Review 32.1 (2000): 1-24.
21. McWayne, Christine, et al. A multivariate examination of parent involvement and the social and
academic competencies of urban kindergarten children. Psychology in the Schools 41.3 (2004):
363-377.

Interaction Design and Architecture(s) Journal - IxD&A, N.28, 2016, pp. 49-68

22. Garcia, S. B., Perez, A. M., & Ortiz, A. A. Interpreting Mexican-American Mothers' Beliefs
about Language Disabilities from a Sociocultural Perspective: Implications for Early Childhood
Intervention. Remedial and Special Education, 21(2), 90, (2000).
23. Hornby, G., & Lafaele, R. Barriers to parental involvement in education: an explanatory model.
Educational Review,63(1), 37-52, (2011).
24. Public Agenda. Parents Want to Be Involved in Children's Education Yet Don't Understand Key
Factors
Affecting
Public
Education
Quality.
Retrieved
from
http://www.publicagenda.org/pages/engaging-parents, (2011).
25. Harris, Alma, and Janet Goodall. Do parents know they matter? Engaging all parents in learning.
Educational Research 50.3 277-289, (2008).
26. Ji, C. S., & Koblinsky, S. A. Parent involvement in children’s education, an exploratory study of
urban, Chinese immigrant families. Urban Education, 44(6), 687-709, (2009).
27. LaRocque, Michelle, Ira Kleiman, and Sharon M. Darling. Parental involvement: The missing
link in school achievement. Preventing School Failure 55.3,115-122, (2011).
28. Knoche, Lisa L., et al. Getting ready: Results of a randomized trial of a relationship-‐focused
intervention on the parent–infant relationship in rural early head start. Infant mental health
journal 33.5,439-458, (2012).
29. Boag-Munroe, Gill, and Maria Evangelou. "From hard to reach to how to reach: A systematic
review of the literature on hard-to-reach families." Research Papers in Education 27.2,209-239,
(2012).
30. Waanders, C. Mendez, J.L., Downer, J.T. Parent characteristics, economic stress and
neighborhood context as predictors of parent involvement in preschool children's education.
Journal of School Psychology, 45,619–636. (2007).
31. Rainie, L. Cell phone ownership hits 91% of adults. Pew Research Center. Available at
http://www.pewresearch.org/fact-tank/2013/06/06/cell-phone-ownership-hits-91-of-adults,
(2013).
32. Smith, A. 56% of American adults are now smartphone owners. Pew Research Center. Available
at http://pewinternet.org/Reports/2013/Smartphone-Ownership-2013/Findings.aspx., (2013).
33. (Rainie & Smith, 2013
34. Ho, L. H., Hung, C. L., & Chen, H. C. (2013). Using theoretical models to examine the
acceptance behavior of mobile phone messaging to enhance parent–teacher interactions.
Computers & Education, 61, 105-114, (2013).
35. Bokony, P., Whiteside-Mansell, L., Swindle, T., & Waliski, A. Increasing Parent-Teacher
Communication in Private Preschools. NHSA Dialog, 16, 1, 45-64. 2013.
36. Dunst, C. J., & Dempsey, I. (2007). Family–professional partnerships and parenting competence,
confidence, and enjoyment. International Journal of Disability, Development and Education, 54,
305-318. (2007).
37. Halgenseth, Peterson, Stark & Moodie, 2009;
38. National Resource Center for Family-Centered Practice, 2013
39. Wartella, E., Schomburg, R., Lauricella, A., Robb, A., & Flynn, R. Technology in the Lives of
Teachers and Classrooms: Survey of Classroom Teachers and Family Child Care Providers.
Latrobe, PA: The Fred Rogers Center for Early Learning and Children’s Media (2010).
40. Love, S. M., Sanders, M. R., Metzler, C. W., Prinz, R. J., & Kast, E. Z. Enhancing accessibility
and engagement in evidence-based parenting programs to reduce maltreatment: conversations
with vulnerable parents. Journal of Public Child Welfare, 7, 1, 20-38, (2013).
41. Carta, Judith J., et al. "Randomized trial of a cellular phone-enhanced home visitation parenting
intervention." Pediatrics 132.Supplement 2 (2013): S167-S173.
42. Powell & McCauley (2012)

Interaction Design and Architecture(s) Journal - IxD&A, N.28, 2016, pp. 49-68

43. Free, C., Phillips, G., Watson, L., Galli, L., Felix, L., Edwards, P., Patel, V., & Haines, A. (2013).
The effectiveness of mobile-health technologies to improve health care service delivery
processes: a systematic review and meta-analysis. PLoS medicine, 10, 1, e1001363, (2013).
44. Rodgers, A., Corbett, T. Bramley, D., Riddell, T., Wills, M., Lin, R-B, & Jones, M.. Do u smoke
after txt? Results of a randomised trial of smoking cessation using mobile phone text messaging.
Tobacco Control, 14, 4, 1-7, (2005).
45. Akamatsu, C., Mayer, C., Farrelly, S. (2006). An Investigation of Two-Way Text Messaging Use
With Deaf Students at the Secondary Level. Journal of Deaf Studies and Deaf Education, 11,
120-131.
46. Herbsleb, James D., et al. Introducing instant messaging and chat in the workplace. Proceedings
of the SIGCHI conference on Human factors in computing systems. ACM, (2002).
47. Bradner, Erin, Wendy A. Kellogg, and Thomas Erickson. The adoption and use of ‘Babble’: A
field study of chat in the workplace. ECSCW’99. Springer Netherlands, (1999).
48. Churchill, E., and Bly, S. It’s all in the words: Supporting work activities with lightweight tools.
In GROUP ’99, pp. 40-49. Phoenix: AZ, (1999)
49. Seitsinger, A. M., Felner, R. D., Brand, S., & Burns, A. A large-scale examination of the nature
and efficacy of teachers' practices to engage parents: Assessment, parental contact, and studentlevel impact. Journal of School Psychology, 46(4), 477-505, (2008).
50. Smith, S., et al. "Parent engagement from preschool through grade 3: A guide for policymakers."
Report. New York: National Center for Children in Poverty (2013).
51. Smith, A. 56% of American adults are now smartphone owners. Pew Research Center. Available
at http://pewinternet.org/Reports/2013/Smartphone-Ownership-2013/Findings.aspx., (2013).
52. Kniberg, H. & Skarin, M. Kanban and Scrum - Making the Most of Both. Crisp. Available at
https://www.crisp.se/file-uploads/Kanban-vs-Scrum.pdf (2009).
53. Kelly, Anthony Eamonn, Richard A. Lesh, and John Y. Baek. Handbook of design research
methods in education. New York: Routledge.(560 s). ISBN 805860584 (2008): 111-130.
54. Reeves, 2006
55. Center for Applied Special Technology [CAST], Section 508 and W3C’s Web Accessibility
Initiative, (2011).
56. Parette, H. P., Quesenberry, A. C., & Blum, C. Missing the boat with technology usage in early
childhood settings: A 21st century view of developmentally appropriate practice. Early
Childhood Education Journal, 37(5), 335-343 2010.
57. Stone-MacDonald, A., & Douglass, A. Introducing Online Training in an Early Childhood
Professional Development System: Lessons Learned in One State. Early Childhood Education
Journal, 1-8.(2014).
58. Wartella, E., Schomburg, R., Lauricella, A., Robb, A., & Flynn, R. Technology in the Lives of
Teachers and Classrooms: Survey of Classroom Teachers and Family Child Care Providers.
Latrobe, PA: The Fred Rogers Center for Early Learning and Children’s Media (2010).
59. Blackwell, C. K., Lauricella, A. R., Wartella, E., Robb, M., & Schomburg, R. Adoption and use
of technology in early education: The interplay of extrinsic barriers and teacher attitudes.
Computers & Education, 69, 310-319 (2013).
60. Ho, L. H., Hung, C. L., & Chen, H. C. (2013). Using theoretical models to examine the
acceptance behavior of mobile phone messaging to enhance parent–teacher interactions.
Computers & Education, 61, 105-114, (2013).
61. Public Agenda. Parents Want to Be Involved in Children's Education Yet Don't Understand Key
Factors
Affecting
Public
Education
Quality.
Retrieved
from
http://www.publicagenda.org/pages/engaging-parents, (2011).

Interaction Design and Architecture(s) Journal - IxD&A, N.28, 2016, pp. 49-68

62. LaRocque, Michelle, Ira Kleiman, and Sharon M. Darling. Parental involvement: The missing
link in school achievement. Preventing School Failure 55.3,115-122, (2011).
63. Ho, L. H., Hung, C. L., & Chen, H. C. (2013). Using theoretical models to examine the
acceptance behavior of mobile phone messaging to enhance parent–teacher interactions.
Computers & Education, 61, 105-114, (2013).
64. Wang, Julie B.(2014). A Wearable Sensor (Fitbit One) and Text-Messaging to Promote Physical
Activity and Participants' Level of Engagement (A Randomized Controlled Feasibility Trial).
PhD diss., University of California, San Diego.

	
  

