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Abstract

A new smartphone application, named Parro, has been developed to aid primary school
teachers in their communication towards parents. It has been designed to tackle issues
within parent-teacher communication, such as the fear of too many responses and a de-
creased sense of privacy, that are associated with other digital means of communication.
Being a novel product, however, more knowledge about the adoption process of the app
was requested.

The goal of this thesis is therefore to gain more insight in how people (would like
to) use and evaluate the app, discover barriers in the adoption process, and target ways
to resolve them. Three sequential studies were executed, whereby the �rst two had
a mostly explorative nature. Combined they revealed no signi�cant issues regarding
usability. Additionally, users felt like Parro made its promises true and contributed to
a number of factors, including a higher quality teacher-parent communication and a
better separation of work and private communication. The studies also revealed that
there were di�erent groups of teachers, each with its own usage patterns, and it lead
to the belief that the initial associations with other communication tools was crucial to
people's understanding of the potential merits of the app.

Regulatory focus was used to explain these processes. This concept consists of promo-
tion (approach positive end states) and prevention (avoid negative end states) framing.
These frames were applied to the comparisons that were made in the �rst two studies.
That is, people comparing Parro to WhatsApp often emphasised WhatsApp's disad-
vantages, which is more in line with a prevention focus, whereas other people tended
to compare Parro positively with personal communication and thus seemed to be in a
promotion focus. The third and main study examined whether promotion/prevention
framing strategies could alter people's initial associations and comparison processes and
thereby change their evaluation and interest in speci�c features of the app.

Although no e�ects of framing on evaluation or on interest in speci�c features of the
app were found, framing�together with an individual's chronic promotion-prevention
orientation�did exert in�uences on people's preferred message styles.

These results hint at our framing being only partially e�ective and it thus might
not be emphasising the promotion/prevention foci well enough. Replication of the study
with pre-piloted framing texts will be able to give a con�rmation of the (non)existence
of the e�ects that were found. The results of all three studies combined show that the
initial encounter and associations nevertheless play a signi�cant role in the evaluation
and adoption of a product, more research into how this process can be in�uenced is
needed. Furthermore, this research provided Parro with interesting pointers on how
Parro is perceived by its users.

Subject code: 0PP06

Keywords:
Parent-teacher communication, parental involvement, adoption process, categorisation,
comparison, judgement and decision processes, chronic regulatory focus, process trac-
ing.
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Chapter 1 | Introduction

Communicating with parents is an essential and important part of a teacher's job (Dauber
& Epstein, 1993; Barnard, 2004). However, due to a lack of school-tailored com-
munication tools teachers often reside to general means of communication, like email
or WhatsApp. Applying these in a primary school-context where a teacher wants to
e�ciently communicate with dozens of parents might not be optimal due to, e.g., the
ability to send messages without constrains and a lack of privacy. Therefore Topicus
Education has developed Parro, a communication app designed to resolve issues that
may arise during parent-teacher communications. For instance, it allows the teacher
to indicate whether the parents can respond to a message and, if so, in which format
(ranging from merely `liking' a message or indicating their attendance to a text message
or a form-like structure for collecting materials and volunteers), thereby returning control
over the communication to the teacher. A more detailed description of the app and its
goals will be given in the next chapter.

Being a new product, with still a small user base, Parro wants to gain more insight
into the adoption process and discover ways to stimulate it. At the start of this research,
it was unclear where in the adoption process potential barriers can occur, therefore
general questions such as �how do parents and teachers currently use or want to use
the app?� and �how can the adoption process be facilitated?� were coined. In order
to provide more focus to the research, these questions need to be clari�ed and serve as
guidelines to shape the start of the research. The complete research will consist of three
consecutive studies, gradually moving from an explorative to an explanatory objective.

A qualitative study (Study 1) will provide more detail about where in the adoption
process potential barriers are encountered. More speci�cally, it will reveal the existence
of di�erent types of users and additionally lead to the belief that an individual's initial
comparison with the app will strongly shape his or her opinion and in�uence the usage. A
more quantitative follow-up study (Study 2) will con�rm these expectations. Combined
they will lead to the conclusion that introducing Parro may be di�cult due to the
associations with previous general means of communication which, in some cases, will
cause people to drop out of the adoption process even before getting to know the app.

These interim results will shape the remainder of this thesis and lead to a further
investigation of the comparison and categorisation processes of novel products. An
explanation for the phenomena of the �rst two studies is found within people's chronic
regulatory focus (CRF). This comprises two independent states: promotion (i.e., ap-
proaching positive end states) and prevention (i.e., avoiding negative end states; Higgins,
1998). This characteristic can also be incorporated in how a product is described and
introduced to people (e.g., advantages of product versus disadvantages of alternatives).
A certain framing is assumed to temporarily in�uence people's focus and change which
aspects or features of a product interest them. Furthermore, a match between framing
of the introduction and an individual's CRF is assumed to elicit stronger persuasive
power (Yi & Baumgartner, 2008) and thus should facilitate adoption. The main research
question therefore is �how does (chronic) regulatory focus in�uence people's perception
of and association with a novel product and how can framing in�uence these processes?�.

The �nal study (Study 3) will be used to test these e�ects by applying promotion
and prevention framing strategies on di�erent comparisons. These results could help
understand the adoption process and simultaneously help �nd a way to suppress the old
associations and alter the way the app is initially seen by new users to facilitate adoption.
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Chapter 2 | Parro

2.1 Parent-teacher relationship and involvement

Being speci�cally designed for primary education, Parro's objective is to close the gap
between teacher, parents, and child by providing a communication tool. It has been
shown that good connections between teacher and parent are bene�cial for the child's
performance (e.g., Adams & Christenson, 2000; Barnard, 2004), attendance (e.g., Epstein
& Sheldon, 2002), engagement level (e.g., Adams & Christenson, 2000), and level of
psychosocial stress (e.g., Adams & Christenson, 2000). These connections are closely
linked to parental involvement. More speci�cally, parental involvement is a two-way
construct, as Cameron and Lee (1997) put it: �Parents can assist their children if they
have more complete information regarding the school activities their children are engaged
in, and if they are aware of and support the educational strategies that the teacher is
promoting. Teachers who possess more complete information regarding a child's home
experience can better understand and more e�ectively instruct the child� (p. 182).

Research often shows that there are nevertheless discrepancies between teachers' and
parents' perceptions of the level of involvement (Dauber & Epstein, 1993; Lawson, 2003;
Barnard, 2004). More speci�cally, teachers think parents are not and do not want to be
involved, whereas parents say they feel a relatively high level of involvement but need
more guidance on how to help their kids at home (Lawson, 2003). Barnard's (2004) study
acknowledges this and adds that teachers' perceptions of parental involvement are more
accurate predictors of later school performance and drop-out rates compared to parents'
perceptions of their own involvement. Given this relation, it seems as if a teacher's point
of view is more close to the truth and parents do not seem to realise that they are not
contributing enough.

Part of this di�erence in perception can be explained by the fact that parents and
teachers also have a di�ering view on what parental involvement entails. As Lawson's
(2003) study revealed, teachers tend to see involvement as parents' willingness to coop-
erate in order to support their own or their school's needs (e.g., by helping train material
at home which was discussed in class, by volunteering at school, and by teaching the
child about norms and values). Parents, on the other hand, emphasised involvement as
a means to support children that need it and ensure fair treatment. A distinction can
also be made between school-based and home-based parental involvement. School-based
involvement involves for instance attending conferences, helping with �eld-trips and other
school activities, and communicating with the teacher on a regular basis, whereas home-
based involvement is more focused on helping with homework and teaching a child about
beliefs and values (Ladner, 2006).

Despite the diverging opinions and views on involvement between parents and teach-
ers, Lawson (2003) and Epstein and Sheldon (2002) concluded that they do agree on
one thing: having a service that provides more opportunities for parents and teachers to
interact will be an appropriate strategy to improve involvement. In fact, research from
Dauber and Epstein showed that from the many predictors on involvement investigated,
including education level of the parents, family size, marital status, or the child's grade
level, none of them exceeds the in�uence of the school's (or teacher's) e�ort to inform
parents. Thus, the best thing the teacher can do to increase involvement is explaining
parents how to help their child at home and keeping them up to date about the child's
activities (Dauber & Epstein, 1993; Barnard, 2004).
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2. PARRO 2.2 Parro's vision

Trust and involvement are especially important during primary education. This is
caused by a number of reasons: children are too young to directly handle most formal
a�airs with (thus intervention from parents is necessary; Adams & Christenson, 2000)
and at a primary school there is only one teacher per child, in contrast to higher
level schools where several teachers are associated with each child. The low amount
of teachers per child in primary schools results in a high intention to build up teacher-
parent relationships, and additionally makes these relationships easier to achieve, since
there are more opportunities to build up the shared norms that are determinants for a
trustworthy relationship (Adams & Christenson, 2000). Barnard (2004) additionally
highlights the importance of good practices to increase parental involvement at an
elementary school level by stating that those will have long-lasting e�ects noticeable
throughout the remainder of a child's educational journey in terms of, for instance,
drop-out rates and high school completion time (see also Epstein & Sheldon, 2002).

Traditional ways of communicating might not be su�cient to achieve the appropriate
level of trust and involvement, though. They can comprise parent-teacher conferences�
which, due to their infrequent occurrence, do not help to provide a good impression of
a child's school life or to build up parent-teacher relationships�, short chats occurring
at the drop-o� or pick-up of children at the beginning and end of the school day�which
might mean that several parents simultaneously demand attention, leading to rushed
and stressed conversations�, and handing out notes to the children�which might never
arrive at their destination (Cameron & Lee, 1997). In order to make communication more
e�cient and increase parental involvement, di�erent communication channels have been
and are being explored. A study from 1997 by Cameron and Lee already showed that
voicemail was able to enhance parent-teacher relationships in primary education both
in quantity and quality compared to distributing notes to children. Especially parents
enjoyed the report of their children's activities on school. In return, the teachers were
able to gain their trust more easily and to improve the relationships with parents making
them also more likely to help the child at home. Nowadays more modern tools, such
as Facebook and websites (for infrequent updates or attracting new parents) or email
and WhatsApp (for direct parent-teacher communication) are being used. However,
an investigation into email usage within primary schools by Thompson (2008) found
that frequent email-communication occurred only with a fraction of the parents and was
mainly used to discuss grades and other subjects related to academic performance. Mails
therefore did not seem to have a strong relational function and might not be as bene�cial
as often claimed in research (Thompson, 2008).

2.2 Parro's vision

As communication is becoming more important, general means of communication might
no longer be suitable and appropriate tools to build up parent-teacher relationships. An
increase in involvement is therefore usually established through other means, such as
face-to-face conversations and more frequent invitations to come to school (Thompson,
2008). However, given that these measures are quite time-consuming, there are still gains
within parent-teacher communication to be obtained. This also highlights the need for
a speci�cally designed tool for the school domain, like Parro. Parro aims to di�erentiate
itself from `standard' means of communication by designing its functionalities with
several core principles regarding parent-teacher communication kept in mind. These
principles are control, privacy, simplicity, and quality of communication; each will be
separately discussed below.
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2. PARRO 2.2 Parro's vision

Control The vision of Parro states that the teacher has to be in control at all times.
With on average about 23 children in a Dutch primary school class (Rijksoverheid, 2013),
and thus roughly-speaking between 23 and 46 parents in each group, allowing everybody
to contact the teacher can lead to several if not dozens of messages per day. In the
resulting chaos teachers will become frustrated and lose not only sense of control but
also lose track of the content of the conversations. This inevitably leads to ine�cient or
even mal-functioning communication. Parro attempts to resolve this issue by carefully
implementing its functionalities. For instance, noti�cations can be turned o� at pre-
set times and parents have limited response options that can be adjusted based on the
teacher's need.

Privacy Despite being a communication application designed for a smartphone,
the app does not use the user's phone number. This means that both the parents'
and teacher's privacy is being guarded and they do not have to give out their private
phone number to everybody associated to the class. Building further onto the control-
aspect, this thus also means that parents will be limited in their possibilities to disturb
the teacher outside of the application (e.g., calling in the evening), safeguarding the
teacher's privacy.

Simplicity Another key characteristic is Parro's focus on pure and decent commu-
nication. Its focus is not on adding more and more functionalities, but on simplicity that
facilitates the quality of communication. Adding a whole bunch of functionalities like
grade-progression would only distract the user from the actual function: communication.

Quality of communication With the application, the Parro team hopes to mo-
tivate the user to rethink the way modern communication should work. One example is
that schools still tend to spend hours of work behind a computer on newsletters which
end up being sent late and containing little relevant or up-to-date information. Being
ine�cient and outdated, there is a need to redesign this process. In order to prevent
`empty' messages only referring to the attachment, there is no option available in Parro
to include anything other than photos (i.e., PDFs or other text �les) as an attachment
to announcements. This should stimulate people to place the content in the message
body itself and send it in a more simple format when it is still relevant. Photos, on the
other hand, are allowed and even encouraged as they can instantly capture the mood and
transfer a lot of information. This will hopefully ensure a decent, direct, and engaging
means of communication.

Parro's vision, as the team members describe it themselves, can be summarised as
follows:

�making (consumers) apps with which teachers and parents in primary
education can communicate in a safe and e�cient way about the development
of a child and the organisational matters evolving around school.�

From this we can extract several low-level goals: create pro�t by means of providing a
tool for parent-teacher communication in primary education in a secure and e�cient way.
This is achieved by conveying messages and announcements between parent and teacher
regarding the development of the child and organizational matters around a school/class.
Thus, no more handing out notes to children that become lost or never get delivered
to their parents, leading to them being unaware of events and everyday activities, or
sta� spending hours working on a newsletter which ends up containing mostly old and
seemingly outdated news, causing parents to potentially skip the relevant updates as
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2. PARRO 2.3 Parro's strategy

well. On a high level their goals entail increasing parental involvement and closing the
gap between education and the upbringing of children.

2.3 Parro's strategy

Parro's strategy assumes a viral model, as is explained in depth by a previous graduating
intern (see Barron, 2016). Experiences from other products from Topicus within primary
education, show that, regardless of the actual size of the school, convincing three teachers
is enough for the viral e�ect to take place locally; that is, those three teachers will start
talking to other teachers and go to the school board to `win' them over, resulting in a
school-wide usage within on average 200 days. This e�ect can take place because the
small school size, the short lines of command, and few hierarchical levels likely cause
primary school boards to be quite easy in�uenced by their teachers (or even directly by
the parents) compared to high schools or universities, for instance.

In order to facilitate the viral processes, a basic version of Parro is freely available.
From a teacher-oriented perspective this entails that teachers can try it out freely without
intervention from the school board. This will ensure that both teachers and school boards
are not restricted in running trials and getting to know the application, making it most
suitable for the viral process to take place. This free version does have some limitations
(e.g., a limit on the amount of pictures per message). To be relieved of these limitations
and to bene�t from extra functionalities, a license is available for purchase.

2.4 Functionalities

A basic version of Parro was launched in February 2016 by Topicus Education, with
new functionalities added almost every month since. As of the start of this research, the
app contained two main components: group announcements and parent-teacher chats.
Group announcements are purely one-directional: it is a message from the teacher to
inform a group of parents. The message principally consists of text, but pictures can be
included as well. Parents cannot directly respond to an announcement to prevent parents
from responding to each other's messages and indirectly to prevent teachers from being
spammed. If there is a need to respond or if either teacher or parent wants to have a
private conversation they can use the one-on-one conversations. Several screenshots are
included in Appendix A.

Since the start of the research, the app has undergone several signi�cant develop-
ments. It has moved from a simple communication app to an app that is still compact
but also tackles communication-related issues and frustrations within a school-context.
Note that these novel functionalities have not been included in the �rst two studies�
simply due to their, at that point in time, non-existence�, but some of them will come
forward in the �nal stage of this research. This section describes the most relevant
changes Parro has gone through and describes Parro as it was by the end of 2016.

Extended chat-functionalities Parents can now chat with each other, while
bene�ting from Parro-like features like protecting their phone number. Additionally, it
has become possible to create, and later decide to leave, group chats. In order to ensure
the teacher remains in control (even in groups), parents cannot add a teacher to the
conversation (the teacher has to create the group him- or herself). Secondly, the teacher
can, just like with individual chats, pause reactions from parents and has administration
rights, allowing the removal of other members from the group. Naturally, teachers are
also able to create group chats with colleagues (or even mixed parent-teachers groups).

8



2. PARRO 2.5 Models of parent-teacher communication

Silent modus The silent modus allows the teacher to preset custom times at which
he or she does not wish to receive any noti�cations. At the end of the time interval an
overview of the missed messages will be given. When a parent nevertheless tries to
contact the teacher during one of his or her unavailable slots, the parent sees a warning
screen informing them that the teacher is currently not available but will receive their
message later. See Figure A.2a (Appendix) for a screenshot.

Attachments From the summer of 2016 onward it is also possible for users to
share attachments other than photos. At �rst glance this might seem contradictory to
Parro's vision, however due to frequent requests and the realisation of the convenience
of occasionally sending overviews or schemes for instance, Parro has allowed to add one
attachment per announcement, next to the three photos that already were allowed.

Web-access With smartphones having almost saturated the market in terms of
private communication devices (80% of the Dutch population has a smartphone and
65% owns a tablet; GfK, 2015), Parro already provided a quick-to-access platform to
communicate. However, in order to allow teachers to reach all parents, a web-version of
the app was developed that can be accessed through any device connected to the internet.
Also parents (and teachers) who do not have a smartphone can now be connected and can
bene�t from the same functionalities as people who downloaded the app. Additionally,
teachers might �nd it convenient to type larger messages or upload documents through
their computer rather than a hand-held device.

Build-in calendar Teachers can share calendar events for one or several groups
through the application. There are two types of calendar items: regular events and those
requiring parents to indicate their attendance. The teacher can see who will (not) be
there and can directly send a message to only those to whom it applies (for instance to
remind them of bringing a rain coat).

Organising activities Related to the calendar, teachers can also create a special
type of `events' that require input from the parents. For instance, a teacher might
organise a football tournament and in order to do so he or she needs extra footballs and
a umber of parents to act as referee. With this new functionality teachers can create a
form-like request in which parents can directly state whether or not they will provide any
supplies (and if so, how many; see Figure A.2b in the Appendix). The teacher can collect
the responses in a quick overview and will instantly know which items or volunteers are
still missing.

2.5 Parro in the context of theoretical models of parent-

teacher communication

As we have seen there is a need and wish to communicate with parents in primary
education. Multiple models of parental involvement have been constructed and point at
potential characteristics such a communication tool should have. For instance, Hoover-
Dempsey and Sandler (1997) view parental involvement as a three-part construct, where
each part is essential in the process. These parts are role construction (i.e., parents'
beliefs about what their contribution to their child's education is supposed to be), sense
of e�cacy (i.e., the extent to which parents believe that through involvement they can
exert positive in�uence on their child's educational outcomes), and general invitations,
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2. PARRO 2.6 Adoption process

demands, and opportunities (i.e., parents' perceptions that the teacher and school want,
need, and allow them to be involved).

A communication platform that facilitates the teacher into one or several over these
principles can thus help increase involvement. Through the calendar and organisational
functionalities the teacher can ful�l the latter one by actively involving parents into
events and activities. Furthermore, communication in general can contribute to the
other two constructs. Parro should be e�cient in this if it indeed leads to a higher
quality communication compared to other general communication means.

A di�erent, and often cited, model is the one from Epstein (1992). This six-level
framework identi�es parenting (i.e., developing the child's beliefs and values and teaching
the importance of school, all in a home environment), learning at home (i.e., helping the
child in order to �nish or even enjoy homework), communication with the school (i.e.,
regularly exchanging information between school and home), volunteering (i.e., knowing
who is willing to help and where the talents of parents reside in order to organise events
together with parents), decision making in the school (i.e., including parents in school
decisions through, for instance, committees), and collaborating with the community
(where community refers to the overarching society consisting of all those interested in,
related to, and a�ected by the quality of education) as key pillars supporting parental
involvement. For a more complete overview of practices, challenges, and attainable
results see Epstein, Coates, Salinas, Sanders, and Simon (2005).

Based on these constructs from both theories, we can brie�y analyse the e�ects
Parro ideally is able to exert. Parro provides teachers with a platform of communication
through which easily photos, stories, or more formal announcements and requests from
the classroom can be shared. This in turn should make the parent feel more involved,
feel more welcome at school, and become more aware of their role in a school context.
Thereby providing a means for general invitations, demands, and opportunities. In
return, the e�orts of the teacher hopefully cause parents to be more willing and more
aware of the necessity of helping the child at home and helping with organising and
volunteering for school activities. This could theoretically even go as far as to trigger
parents and teachers to involve each other in the school's decision process and the
community over-arching it.

As a �rst step in this research it will be interesting to verify whether Parro indeed
has the potential to exert these e�ects. Furthermore, we want to gain more insight into
the adoption process and the potential barriers that accompany it. To this end we will
brie�y explore the theoretical foundations of adoption processes in the next section.

2.6 Adoption process

2.6.1 Adoption theories

One of the most in�uential theories in the adoption process has been developed by
Everett Rogers (2010). He describes adoption as a �ve-phase innovation decision pro-
cess aimed to reduce uncertainty and perceived risks that come almost naturally with
new technologies. It constitutes of the following phases: a) knowledge, b) persuasion,
c) decision, d) implementation, and e) con�rmation.

We will discuss each of these phases brie�y in the context of Parro. The uncertainty
that needs to be reduced might be related to questions such as `what can I do with the
app?', `which bene�ts does it have to o�er?' Similarly, the perceived risks of the app
could be for instance fearing that a school-app on a private phone will be experienced as
disturbing. However, an explorative study will provide more clarity on these aspects.
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The questions and risks that are perceived by potential adopters will be constructed
upon �rst encounter, which is part of the knowledge phase. The knowledge about
a product and its features can be build up through several sources (e.g., experiences
from friends or colleagues or browsing Parro's website) and is used for building a �rst
impression. What follows is a persuasion phase in which more knowledge is gathered,
answers to questions are sought, the product's value is assessed, and a �nal attitude is
formed.

Based on all this knowledge a harsh black-and-white decision is being made: continue
with the product or discard it completely. If adoption is chosen, then the person proceeds
to the implementation phase. Here the individual starts to actually use the product,
meaning more technological questions tailored to the use and setup might arise. He or
she will start trying out basic features, synchronizing groups in Parro, inviting parents,
and exploring more advanced options.

At a certain point in time, the app will feel rather familiar and �becomes an insti-
tutionalized and regularized part of the adopter's ongoing operations� (Rogers, 2010,
p. 173), indicating the beginning of the con�rmation phase. Here the app is fully
integrated into the individual's routines and the attitude that was established earlier has
been con�rmed or adjusted and has reached a �nal stable state of mind. Additionally,
this might lead to increased positivity associated with the app which can lead to the
encouragement of others to consider using the product as well.

At each of these phases, barriers can occur which might cause potential adopters
to exit the process and abandon the product. Factors in�uencing this process will be
discussed in the next paragraph.

2.6.2 Determinants of adoption

A numerous amount of factors in�uencing the adoption process and adoption rate have
been investigated (see e.g., Rogers, 2010), however only three have been shown to be
consistent determinants of adoption, these are compatibility, relative advantage, and
complexity (Agarwal & Prasad, 1998), which will be explained below.

Compatibility has been de�ned as �the degree to which an innovation is perceived
as consistent with existing values, past experiences, and needs� (Rogers, 2010, p. 224)
and thus assesses how well a product �ts in with an individual's lifestyle, ideas, and
expectations. Relative advantage is a `measure' of how the innovation relates to other,
already existing products and emphasises the fact that each may have its own advantages
and disadvantages. Complexity indicates a lack of ease of use and refers to how di�cult
the product is to understand. The higher the compatibility and relative advantage and
the lower the complexity, the more likely a product will be adopted by an individual.

Given that these three factors are in�uential for the decision and adoption process,
the next study will assess their status in the context of Parro.

2.6.3 Needs and wishes from di�erent actors

Four di�erent categories of users involved with Parro have been established. These
included teachers, parents, school boards, and the development team. The two most
important decision makers regarding Parro are assumed to be the parent and the teacher.
However, their goals di�er strongly and therefore can lead to some con�icting situations.
In a quick actor analysis, some of the most relevant ones will be discussed.

Teachers want to make sure parents receive and act upon their announcements,
messages, and requests. This communication takes place at di�erent levels: both with
groups of parents, with an individual child's parents, with colleagues, and with the
school board. All this should be easy to maintain, require little time, and should be
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easy to incorporate in their work�ow. Thus they want to communicate e�ciently while
maintaining control and protecting their privacy.

With dozens of parents to keep under their guard, communication can quickly ac-
cumulate on the teacher's side, without parents being explicitly aware of this. Not
realising that they are potentially disturbing the teachers, parents may nevertheless
(unnecessarily) try to contact the teacher. Additionally, parents want�or at least should
want�to be involved in their child's education. However, when parents ask their child
how school was and whether they learned anything today, the default responses are
�boring� and �nothing� . A tool like Parro can be used for them to be up-to-date about
their children's activities and progress and might be able to use this to talk to their child.

Several potential sources of con�ict between parent and teacher can be identi�ed
from this and should be kept in mind during this research and during the development
of the app. For instance, on the one hand, the app should facilitate between parents
wanting to contact the teacher and being kept up to date. On the other hand, the app
should also facilitate teachers wanting to remain in control and not being overwhelmed
by questions and remarks from concerned or excited parents.

Another con�ict is that the app facilitates communication optimally only if all parents
use the app (or the web interface). Some might not have this ability (e.g., because they
have no smartphone). From the teacher to the parent, this can be and is currently
being automatically resolved by sending an email to those parents letting them know
an announcement or message is waiting for them to be read and requesting them to
install the app or log in into the web application. This leads to no additional e�ort
for the teacher. However, from a parent's point of view, this adds extra steps and time
to the process. If the decrease in e�ciency is strong enough, parents might prefer to
shift the entire communication to a di�erent means and, for instance, fall back to using
email instead. Thereby increasing the amount of communication channels and decreasing
overall e�ciency. Since the teacher has to check all those multiple channels, she cannot
easily keep track of the conversation or send out a message to everyone at once, making
it also more di�cult for the teacher to be and�maybe more importantly�to feel in
control.

2.7 Conclusion preliminary analyses

Each of the above mentioned aspects of adoption, i.e., phases in the adoption process,
determinants of adoption, and needs and wishes of involved actors, are interesting to asses
more deeply in the context of Parro and will be considered while designing the �rst study.
Furthermore, as mentioned earlier, literature regarding parent-teacher communication
and involvement support the concept of a communication app, but it will be interesting
to know whether Parro exerts the expected e�ects.
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Chapter 3 | Studies

3.1 Overview of studies

Given that at the beginning of this research, it was still unclear where in the adoption
process barriers occurred, two small preliminary studies were conducted. These were
performed in order to gain awareness about which potential issues occurred and their
role in the adoption process, in general how teachers regarded communication, whether
and how they believed Parro can contribute to a higher quality communication and
increased parental involvement, and how they compared Parro to other communication
means.

The set-up of this research followed a sequential exploratory design, consisting of four
stages, meaning that �rst a qualitative study was performed. This study had a relatively
wide focus on potential problem areas and teachers' attitudes, while the structure of the
study nevertheless provided opportunities to zoom in whenever necessary. Secondly, a
quantitative study was used to con�rm the obtained results with a di�erent audience
and additionally focused on comparisons with other communication means and related
those to type of usage, as the interviews hinted at the existence of interesting e�ects
here. These two studies combined were capable of providing a su�cient amount of input
in order to identify a target issue related to the initial comparisons people made. A
new search into the literature was then used to develop hypotheses concerning potential
ways to tackle this. In the �nal stage of the studies, an experiment took place to test
these hypotheses. Note that during the �rst two studies, the app did not contain all the
functionalities yet that were listed earlier.

3.2 Study 1 � Interviews

As a �rst stage in the entire research, it was decided to interview existing users�who have
thus successfully managed to go through the adoption process. This process contains a
number of required steps, which have been elaborated upon in the previous section.

The main purpose of the interviews was, �rstly, to identify possible issues in one or
several of these steps and, secondly, to �nd out how the teachers managed to overcome,
avoid, or solve these issues. A third target of this stage was to investigate their opinion
towards the needs and issues with educational communication that were assumed to exist
by the Parro development team. For teachers, these are for instance about maintaining
their privacy and being in control.

3.2.1 Method

Each of the aspects of adoption mentioned in the previous section, i.e., phases in the
adoption process, determinants of adoption, and needs and wishes of involved actors, have
been considered while designing the interview questions. In line with Parro's strategy,
the focus was on the teacher. Roughly speaking, there are two types of teachers: users
and (potential) adopters, i.e., those using the application and those being completely
unfamiliar with the application. The interview targeted both groups and included aspects
of potential con�icts, usefulness, relative advantage, complexity, and compatibility with
values (Agarwal & Prasad, 1998; Rogers, 2010).
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3.2.1.1 Design

The semi-structured interviews were conducted with the purpose of �nding out how the
introduction process takes place and how teachers use and value Parro. If the distance
to a school was too large to travel (de�ned as more than one hour, single journey),
the interview took place over the telephone, else the interviewer visited the teacher at
their school. The �rst contact was established mainly through an email giving a brief
introduction to the study and indicating they would be called back the day after to check
on their answer. For some schools a more persuasive approach was needed and they were
called several times before a �nal answer was given.

3.2.1.2 Participants

In June 2016, in total twelve primary schools were contacted using the database of
schools engaging in activity through Parro over the last 35 days. They were selected
based on location�given that there was a preference of face-to-face interviews over other
communication channels�and level of activity (including the nine most active schools
in terms of read messages by parents and three from the top-5 of most active schools in
terms of teacher-teacher messages). Of all contacted schools, three indicated to be too
busy with preparations for the next school year to be able to participate. Three others
did not respond, leaving six schools willing to participate. All teachers participated
voluntary and were not given a compensation for their time.

The remaining six schools delivered in total twelve teachers (of which three males, age:
M = 44.6, SD = 11.1) willing to participate. Five schools used Parro to communicate
with the parents, on average those schools had 356.2 (SD = 282.5) read messages by
parents (for example, if one message is received and read by twenty parents, this counts
as twenty in the database). Four schools used it to communicate with colleagues from
the same school and had an average of 110.5 (SD = 88.4) read messages by teachers.
Seven teachers taught in the lower grades, i.e., grades 1�4; four (one of which was also the
school's director) were teaching higher grades, i.e., 5�8, and one did not teach himself but
was solely the school director. On average their classes contained 22 children (SD = 5.9).

Table 3.1. Overview of the schools, the teachers they delivered, the way they are deploying the
app, and in which classes.

School Participants Usage Classes

A 1, 2, 3, 4*, 5 both parents and teachers school-wide
B 6, 8 parents two classes 1�2
C 7**, 10 between teachers school-wide
D*** 9* parents all classes 5�8
E 11 parents one class 1�2
F 12** parents one class 5�6

* This participant is the school director.
** This participant is, besides teacher, also the school's IT administrator.
*** This school performed a trial together with a competitor's app.

See Table 3.1 for an overview of the schools, their participants, and their usage. All
interviewed schools had at least one teacher who was actively promoting Parro among
other schools or within their own school. The only one who did not do this, was school C,
who already indicated they would probably decide not to use Parro, but instead would
decide on using a competitive app.
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3.2.1.3 Apparatus and materials

All interviews were audio-recorded with participants' consent. The face-to-face and
phone interviews were recorded with the application Titanium recorder on an An-
droid mobile phone device. The recordings failed (partially) with two interviews and
thus those two were analysed based on the notes taken during the session.

A complete list of the questions that were used as guidelines for the interview can
be found in Appendix B. In short, it consisted of several parts. The �rst part was to
obtain background information (i.e., age of participant, grade they teach in, amount of
students in class, and time since beginning of usage). The next part focused on the
process from the initial contact to using the app and inviting the parents, as well as the
parents' reactions. In the third part users were asked about the usability and changes
in the communication in terms of time usage, frequency, parental involvement, control,
and privacy.

Additionally, if it had not already come up in conversation, the �nal part was tailored
to the main motive to start using the app and with it the properties of the previous way
of communicating. To close o� the interview, participants were asked what they would
change about the app if they could only mention one thing; in case they did not use it
actively they were asked how they thought the parents or colleagues would respond to
the app being put in use.

3.2.1.4 Procedure

In the end, twelve semi-structured interviews (two of which were face-to-face and were
at school C ) were administered between the 10th and 22th of June. They lasted on
average about 27 minutes (SD = 6.1). After being welcomed, they were given a brief
introduction (see also Appendix B) in which they were told that the study is focused
on parent-teacher communication, especially through Parro. They were reassured to feel
free to give both positive and negative commentary. Finally they were told that the
results would be kept con�dential and asked to give consent to recording the interview.
All participants agreed to these conditions.

At the end of the interview they were thanked for their participation and asked
whether they would like to receive a one-time-only update about the results of this
study through email.

3.2.2 Results

From the interviews nineteen new functionality ideas or tweaks had emerged, which have
been added to the todo- or toconsider-list of the Parro development team. Two bugs
were mentioned by participants, which both had thus far remained unnoticed and were
immediately �xed.

Apart from those results, the remaining content of the interviews was analysed.
Di�erent patterns in the answers could be distinguished and each aspect is highlighted
below. Any quotes that are given were translated from Dutch. Not all the discussed
topics contributed to the main goal of this thesis, therefore only a partial analysis is
given here. The remainder can be found in Appendix F.1.

3.2.2.1 General opinion

Of the twelve interviewees, the majority shared a positive opinion. In general the older
teachers adopted the most positive points of view compared to the younger ones (average
age of 49 versus 38). The �ve that expressed mostly negative feelings towards teacher-
parent communication through Parro were either not using it that way�but in stead
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used Parro only to communicate with colleagues�or were being `forced' to use it by the
school board, as was the case with four of those �ve (all four were from school A). Their
situation and attitudes will mainly be discussed in the Appendix.

The �fth teacher, who also had a somewhat negative point of view, mostly indicated
that they did not want to use too many systems next to each other. They were using
email and Facebook to communicate with parents and did not see a reason to change
that. �For instance, we have the agreement that we read each other's emails [. . . ] and
I want others to check it [for typos, etc]. So that's why I think an app will be too
fast� (participant 7, male, age of 42, grade 3). He felt like he would lose the sense of
overview with Parro being used towards parents as well. Furthermore, he felt like the
app would be unsuitable to replace email, partially because Parro does not allow to send
attachments, and partially because �we already had to �ght a long time to make sure
everybody had given us their email address, and actually uses it and reads it. I think
we will get this problem all over again if all parents would need to download that app.
So that's a tricky one. . . �

3.2.2.2 Initial contact

Every single participant had come in contact through a promotion via the ParnasSys
network (e.g., email update or noti�cation in partner-app) or through their own school
board or IT coordinator, which in turn became aware of the app through ParnasSys.
With ParnasSys being the market leader for primary school education registration sys-
tems, this channel apparently conveys trust easily to their other products. �I already had
the other app [from ParnasSys] and I was very enthusiastic about that one. So when I
read that they now had a new app, it immediately made me curious!� (participant 12,
female, age of 50, grade 5/6).

The time that they had already been using the app did not seem to in�uence their
enthusiasm. The `newest' participant had been using Parro for barely three weeks and
was really positive, compared to the most negative group of participants who were
required to use it for four to �ve months already. Other teachers had been using it
for several months and were still enthusiastic about it. It might be plausible that the
level of enthusiasm remains relatively constant after adoption.

3.2.2.3 O�cial introduction at school

The interviews revealed that the initial introduction may be essential into forming an
opinion towards the app. One school in particular did not have a smooth introduction
and was�months later�still noticing the e�ects. Teachers were resistant to using it
and this caused them to fail to see the goal and bene�ts. This is further discussed in
Appendix F.1.

3.2.2.4 Main motive

The reasons that were given for starting with Parro were quite varied. For instance school
C stated that they wanted a stricter separation between work and private conversations.
One of their teachers, participant 10, explains: �we have a WhatsApp-group for all
colleagues in our school, however we noticed that there were quite a lot of private
messages. [. . . ] But we don't really want that. We simply want to keep work and
private separate from each other. So at the Parro-app, only business-related messages
are allowed to be posted.�

Others (i.e., school A) wanted to get rid of the multitude of existing communication
channels and wanted one platform to handle most�if not all�of their communication.
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The school director additionally saw a need to keep up with new technologies �are we
going to think `that's new, scary! Let's just stick to what we've got'? Or are we going
to look at what the gains are?� (participant 4). This stands in contrast with what
`his' teachers and those from some of the other schools stated: �if something works, why
would you change it then?� (participant 12).

One school had a very speci�c reason for their search of an alternative to easily share
photo's with the parents. They previously used Facebook for this purpose, however
given that it is accessible to the entire world, they got a little bit uncomfortable. As the
director (participant 9) explained �we have had a number of moments that we were being
confronted with a like of people that we didn't know and parents were slightly worried
about that.� For them, this was enough reason to consider a more private photo-sharing
service.

The remaining teachers wanted a better way to communicate with the parents. They
all saw Parro as a tool to quickly create and share messages, even with photos, meaning
parents get much more `intel' about what is going on during an everyday school day.
�[Previously] if you wanted to put something on a website, it would simply cost you way
too much time� (participant 6). Participant 11 (female, age of 41, grade 1/2) added:
�I do it because I know that as a parent�I'm a parent myself�it is really fun to get
messages from inside the class.�

3.2.2.5 Evaluation

There are a number of characteristics about Parro that were discussed with the intervie-
wees, these include the usability, the fact that parents are not able to respond to group
announcements, the ability to have one-on-one chats, and the fact that the teacher's
number is kept private. Furthermore, teachers' time expenditure, the attitude of the
parents and how to deal with them, the division of responsibilities between parent and
teacher, and the merits of Parro will all be individually elaborated upon below.

Usability. In terms of usability, everybody seems to agree: the app is simple,
clear, and quick and easy to use. �It works so simple; even I get it� (participant 6). She
noticed that parents started to help each other with the set-up, such that within three
weeks almost everybody was connected. The IT coordinator at school F explained it as
follows: �It is very easy [to use], but of course you need to be somewhat IT-skilled (that's
a little bit my advantage�I'm used to �nding my way): downloading the app, running
through all those steps. . . There are probably teachers�and maybe also parents, I don't
know�whom might encounter some issues there.�

Another group of teachers admitted that the app was easy to use, but considered it
to be a weak spot. Their director was quite active on Parro and the contrast between
them and their director in terms of enthusiasm level contributed to the frustrations: �he
always walks around with his phone in his hand, so that message is sent in no time. And
with email you will often still get several points simultaneously� (participant 2, female,
age of 59, grade 2). Her colleague added: �we simply have the bad luck of being �ooded
by all those messages� (participant 3, female, age of 30, grade 1-4).

One minor issue in terms of usability was mentioned by participant 12. She felt like
the act of actually sending the invites through Parro took too long. To invite parents
you have to select a child and per child you have to select which parents you want to send
an invite to. This is done purposely so as to avoid mistakes and inviting for instance the
divorced father who was still in the system, which might help avoid sensitive situations.
Nevertheless, there might still be ways to optimise this process without jeopardizing the
ability to easily and swiftly check the email addresses.
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No responses. Most teachers' initial reaction to how they felt about parents not
responding was `oh, lovely!' �You can simply send a message and done� (participant
2). �I think it is very pleasant that there is no response. At �rst, parents thought
it was somewhat di�cult, but I told them `sure, but I don't feel it's necessary to get
twenty-�ve `blah-blah' responses� (participant 6), which they seemed to understand after
a while. Participant 12 stated she wanted to prevent WhatsApp-type of scenes from
happening �because I know me: I'll go look and then I'll want to respond, so it's a sort
of protection for myself.� Her main argument was hidden in the fact that in traditional
services like WhatsApp�once added to a group�everybody can reply to everybody
else, facilitating conversation to roam freely and thus increasing the likelihood of the
conversation wondering o� quickly.

Despite the fact they all shared this feeling to some extent, some did indicate that
there should be a way for them to get responses. Depending on the type of message a
teacher sends, he or she might even need responses. For example �if you ask parents to
volunteer, they cannot directly respond to the message, so they will need to use email
anyway. So then I'm thinking `why not immediately send the question through email?' �
(participant 2). In order to maintain a good overview and to prevent too many channels
building up next to each other, Parro should be able to facilitate in this need.

Privacy. In line with the remarks in the previous paragraph, people mentioned
that they liked the fact that their number was not disclosed to the parents, as it helped
to maintain the discussed boundaries and increase the feeling of privacy. �I'm very
careful about who I give my number to and that's why Parro is so good� (participant 6).
Additionally, almost all mentioned that their weekend is sacred. According to participant
3 �you have to and need to be involved with the children, however you can not take all
their misery back home with you. And I wouldn't want to. I don't want to be called in the
weekend or something.� Others' opinions were in line with this and basically emergencies
were the only exception to their weekend of quietness and being away from school. As
participant 5 put it �I contact parents when I need it or when there is something going
on. And other than that I leave it at a set distance, the way it should be.�

Added value. Firstly, a distinction between two groups can be made: those who
see an additive value to Parro and those who do not. This latter group mainly thought
that Parro was unable to `replace' standard means of communication and did not think
Parro could help increase parental involvement, but instead �the act of walking outside
[and approaching parents], that increases involvement and with that you will really reel
the parents in. [. . . ] So personal contact is valued highest by the parents. At least here
at our school� (participant 7). Participant 2, whose school used it for somewhat more
formal announcements only, felt like �it is somewhat more unfriendly, it is business-like.
You only send messages and there is nothing that is added to it. With email I feel like I
would make a little bit more e�ort to turn it into a friendly, positive, nice message. But
with Parro it's just you simply make your announcement and that's it.�

The other camp did think Parro had advantages to o�er over other communication
tools. Participant's 8 opinion was in strong contrast to the statement of participant
2, and she felt like their was no need to make long elaborant texts but �you can just
quickly make a picture, put a little bit of text with it, and the parents will already love
it! Communication has simply become much more individual, personal.� This di�erence
can probably be explained best by the type of message that is being send. For instance, it
can be noticed that the main content of her message was the picture�with some guiding
text�whereas at the school of participant 2 it was only text in the form of general
announcements and reminders. Participant's 8 colleague, participant 6, elaborates how
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it can help to increase involvement: �if there is a play moment or something cooperative
then I'll make pictures and put them on Parro. And then the parents will get a much
better picture of what happens in the group. And that is of course the point, right?�

Another bene�t of the app, as explicitly stated by participant 9, is the ability to
quickly contact the teacher. �Normally parents would email the general school email
address and I forward it to the correct teacher. Probably because the email addresses
are in the school guide and people generally don't read it [well]. So that immediately is
a bonus of Parro, that you have the possibility to `email' with the teacher.�

3.2.2.6 Patterns of usage

Several patterns of usage can be distinguished. Both between and within schools teachers
tended to use the app for di�erent purposes.

Between schools � School-wide versus selective group of teachers. There
were only two schools that had started using the application school-wide (one of which
was only between teachers). The remaining schools each only had a handful of teachers
that communicated through the app. This, combined with di�erent visions that were
being pursued (see also the section Patterns in visions), resulted in di�erent types of
messages that were being sent. It could be seen that those schools where only a few
teachers used it were more focused on sending pictures and on everyday activities inside
the class. In contrast, school-wide implementations of Parro resulted in more formal
announcements, like reminders to bring swim clothing or to hand in forms, dates for
school-trips, etc.

Within schools � Low versus high grades. In lower grades there was a more
pronounced focus on pictures and sharing `stu� that happened in the class'. Higher grade
teachers indicated that they would not have the time nor the motive to take pictures
during the day. For example, a photo of a class where the little kids are crafting is
more interesting�for teachers�to capture and�for parents�to receive than children
in higher grades doing dictation exercises.

Parents with children in lower grades (especially if it is the �rst child) might feel
scared or are resistant to leave their child during the day and therefore appreciate to be
held up to date about what their child is doing and how he/she is progressing. Thus, an
app like Parro�where the teacher shares stories and pictures out of the everyday life of
the children�comes in handy and might help to bridge the gap between kindergarten
(where there are in general more interactions between care-taker and parents) and
primary school.

However, on the other hand it could be argued that the face-to-face contact in lower
grades by the door at drop-o� and pick-up will already give a limited view into the
classroom. Besides, �in the lower grades you simply see the parents way more often, so
you can also just tell them personally� (participants 1). This stands in contrast with
the higher grades, where the children are more independent, meaning they go to school
by themselves, allowing most matters to be discussed by the teacher directly with the
child, and implying that parents only need to visit schools for conferences and special
events. On the other hand, this lack of contact with parents, might nevertheless sparkle
a desire to communicate with them more directly through an app, because they see each
other so little. Even at higher grades the parents should still be involved and want to
receive updates about child's progression�as shown by participant 12 who managed to
get parents enthusiastic despite teaching in grade 5�6�but probably in general less so
than in lower grades. Thus, the format in which and the content of the messages should
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be presented might di�er (see the next section).

Besides these two `raw' distinctions, some alternative explanations also emerged from
the interviews. One participant for instance indicated that her initial guess would be
that the type of usage is mainly highly person-dependent �is somebody IT-skilled? Do
they want to invest the time into it, do they think it is convenient, does it `�t' someone?
That's always the question with IT.�

3.2.2.7 Patterns in visions

The way schools and teachers view Parro can roughly be placed on a one-dimensional
axis ranging from replacing to supporting. The two extreme ends will be discussed below.

`Parro is the all-in communication platform' A number of things need to be
taken into consideration when Parro is being deployed as an all-in platform where all
within-school, that is both teacher- (or more broadly seen, school-) parent and teacher-
teacher, communications would take place solely through Parro. Firstly, there is a
stronger need for every child to have one or more connected parent(s) and for every
teacher to participate. Assuming the extreme case where other communication channels
would be ceased, those few unconnected parents would have a hard time maintaining up
to date about school activities and attempting to get in contact with their child's teacher.
If parents or teachers have serious objections or `disabilities' (e.g., no smartphone) this
could pose issues that hinder good communication.

Using Parro as an all-in-one communication tool, might put the focus on the necessary
communication and hide the photo-sharing part. As has been seen so far in the inter-
views, this function might indeed be overlooked because of the change in focus, meaning
photos are merely shared by those teachers who want to. Secondly, a pitfall here is that
schools are still going to want a way to attract new parents and, given that Parro is
completely closed-o� for those outside of the school's administration system, they would
need to reside to other tools. So they might start a website or Facebook page instead
to share messages with new parents. At that point in time, people might start thinking
�well, now that we already have Facebook. . . � thus stopping the use of Parro. This will
also likely in�uence the type of messages that will be send through Parro. Automatically,
there would be a stronger focus on formal announcements and reminders�the more must-
haves�whereas those `extra', fun announcements will be placed somewhere for everyone
to see rather than in Parro.

Together with the fear that not everybody will be able to join in, a number of other
reasons not to want to use Parro this way can be deduced from the interviews. Several
participants (4 and 7) state that not being able to include an attachment (other than a
JPG photo format) does not make Parro suitable to substitute email tra�c. This has
been implemented like this on purpose in order to prevent `empty' messages (e.g., no
guiding text apart from `see attachment') from being sent. However as explained by
participant 7 �attachments are more than that. It can clarify some things. [. . . ] So you
give a summary and then something more elaborate: a scheme or formation picture of
which children are in whose group. I don't see myself typing that in a message. . . �

`Parro is merely an extra communication channel as bonus for committed
parents' In case Parro is not meant to replace existing communication means but is
seen as an addition, the situation is quite di�erent. Participant 11 shared this point of
view: �if I really need to contact all parents, I'll just send it over email. And I keep the
pictures really as something special, like `if you want this, you should connect in the app.'
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A nice stimulation is that! And as a gift they will receive some extra photo's.� Given
that it is a bonus, there is less�if not none at all�need for parents to be connected
in the app. They will be able to choose for themselves whether they want to receive
those kinds of updates or not. It is of course nice that they have this choice, but this
naturally increases the risk of parties opting-out: parents might get too much or too little
messages, or messages of the `wrong' kind, to be interested in it, causing them to drop
out, which in turn might entail that the teacher is not motivated enough to continue
making the e�ort of posting something for the limited audience.

The fact that Parro is seen as a bonus combined with the assumption that not the
entire school will use Parro probably causes the usage of Parro to be focused on photos
and `coziness' rather than on formal announcements, which might even be made a school-
wide level (out of control of the speci�c teacher using Parro).

Regardless of which of these sides a school is on, the possibility remains that people
regard it too much of `extra' work. In the �rst situation, it works best only if it can indeed
replace all communication. And in the second scenario, it will inherently be additional,
however here the ease of use and amount of photo occasions where the teacher has his
hands free for a moment will highly in�uence to what extent they experience it as extra
work. Naturally, the extent to which the feel like they gain something from it plays a
large role as well.

3.2.3 Discussion

The original question at the start of this study was what kind of barriers occur in the
adoption process. The answer in brief is that the barriers probably mainly consist of
the attitude that thrives amongst teachers. Coming back to Rogers's (2010) theory, this
entails that the barriers for adoption can probably be mainly found within the app's
perceived compatibility. A more elaborate answer is given below.

The interviews revealed that the usability of the app did not cause any issues�even
with the slightly more aged users�in its use or setup. In fact, its ease-of-use was the
main reason teachers were able to use it during class to for instance take and directly
share photos. Regardless of this, some teachers seemed reluctant to start using the app.
Their responses hinted at a type of fear that they associate with communication apps.
The freedom and quick access that those apps often provide are not optimal for a class-
context. Instead, teachers want to maintain boundaries between them and the parents
and are afraid that communication apps will eliminate those boundaries.

For the introduction part it can be deduced that the way the app is introduced
is key. A wrong introduction might lead to resistance, whereas a proper one causes
understanding. It is important that people (both teacher and parent) know for instance
what kind of messages will be sent, if and how Parro will be used next to other com-
munication channels, and if and how responses are desired. Schools and teachers should
for instance also keep in mind that too many messages or messages sent at the wrong
time of day will be perceived as disturbing, additionally with an abundance of messages
people might quickly lose interest. Creating awareness about these factors will help to
facilitate adoption and usage. In short, the introduction is able to `make or break it', so
it seems.

The two points discussed so far hint at a mismatch between the perceived compati-
bility of teachers' values and needs and the merits as intended by the Parro development
team: recall from Parro's goals that they aim to create an app that puts the teacher back
in control. This could mean either that the app simply does not do what it promises to do
or that users fail to see that it has the appropriate advantages. Based on the interviews,
it seems as if this latter case is more applicable: most people who shared a negative
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point of view were reluctant to try out the application and already had formulated their
opinion, whereas other people did see bene�ts of using the app.

Apart from the attitude change that is necessary for adoption, a number of other
interesting results can be extracted from the interviews.

Both between- and within-school communication showed distinct patterns in use.
One identi�ed dimension was how `formal' the messages were, ranging from in-class
pictures to merely announcements. This di�erence depended on how the school envisions
their communication and on whether the app was used in a low or a high grade. In lower
grades it was more interesting for both parties to share photos and nice class moments,
whereas this did not apply for the higher grades, who were mostly focused on general
messages.

Being able to separate work and private communication is almost just as important
to teachers as privacy in itself. A `professional' distance between teacher and parent
should be maintained, including for instance that teachers do not want the parents to
have their private phone number and might want parents to be limited in the ways they
can contact them. It is according to them, at least partially, also the school's or teacher's
responsibility to make the parents aware of this and provide them with some guidelines.

Another noteworthy trend that was discovered in this study was that age seemed to
have an opposite e�ect than might be expected. The consensus might be that the older
the person, the less likely he or she is going to be a promoter for a technological solution.
The results of this study hinted towards the opposite: the older teachers were generally
more positive about Parro and seemed more successful in the process of on-boarding the
parents. It might be the case that the slightly more aged teacher is better able to build
relationships with parents, has more persuasive strength or radiates more trust causing
them to be more e�cient into convincing the parents to use the app. It could also be
the case that she is simply more aware of the importance of a good connection with the
parents for the child's and school's performance. Yet another explanation is that they
are more cautious to use standard means of communication where there might be privacy
issues when used in a class-context. In any case, apparently the app is high enough in
usability to make it accessible to those aged teachers who are supposedly less familiar
with technology.

3.2.4 Limitations

While performing and analysing this study, several limitations revealed themselves.
Firstly, it should be mentioned that there was a bias in the participant sample, as

most people were active users and were in general positive about the product. Partici-
pants were recruited through the database of Parro's users, based on which both active
and less-active users were invited to participate. However, given that the database
returned activity on a school level it was hard to �nd the active teachers. For example,
an active teacher in an otherwise non-active school would go unnoticed, whereas a large
amount of low-activity teachers in a large school would be ranking higher. This made
active and non-active users di�cult to distinguish. Extending the dataset and tailoring
the search might help to resolve this in the future.

Secondly, despite the fact that it was clearly mentioned that people were allowed to
participate regardless of their prior knowledge about Parro, the majority of non-active
users felt like they would not be able to provide enough input during an interview causing
them to reject the invitation, leading to a sample with a generally positive opinion. By
making the interview more general (i.e., about parent-teacher communication) rather
than about Parro should stimulate more people to participate. The downside of this
method is that the chances to ask speci�cally about experiences with Parro are limited
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and thus the results might be more di�cult to transfer from the general case to how it
speci�cally applies to Parro. A notable advantage is that it would be easier to include
all types of (potential) users: ranging from those with a positive attitude to those with
a negative attitude, as well as users and non-users. Especially regarding the adoption
process, the (negative) state of mind of non-users, i.e., those who encountered the app
and thoughtfully decided not to use it, could provide valuable insights into their decision
processes and initial impression of the app's possibilities and limitations.

The timing also played a role in people's willingness to participate. The interviews
were scheduled to be in the �nal weeks approaching the summer break�a time in which
teachers are working hard on the �nalisation of the current school year and preparations
for the next one. Many people indicated being too busy to participate. This was a
known issue, however, due to the limited time for this entire project, it was deliberately
chosen to �nalise the interviews before the start of the summer break.

The responses and feedback that teachers get from parents might also be biased and
thus should be interpreted with some caution. The teacher might only hear (or choose
to report) the positive stories, like the ones about, e.g., a child who spontaneously starts
telling his parents about his day. It should be kept in mind that cases like these might be
more like the exception rather than the rule. Those parents with neutral feelings might
not share their experiences or are not even noticed by the teachers, who naturally, and
understandably, might be searching for a con�rmation of their own opinion and ideas.

3.3 Study 2 � Survey

The outcomes of Study 1 have shown that the usability in most cases did not seem to be
an issue. Previously there were some fears that the process of signing up or synchronising
groups would be unclear or experienced as too cumbersome and cause people to drop out
even before actually entering and exploring the application. Fortunately, no (serious)
complaints about this have been received from the interviewed users indicating that this
was not an issue for them.

The interviews also showed a substantial variance in type of usage. Some potential
underlying factors came forward as well, which will be further investigated in this study.
For instance, expected e�ects and goals that people wanted to obtain in�uenced their
usage. The context of the app (for instance grade level and the school's vision) also
gave interesting pointers about how the app should be used (in terms of for instance
formalness) to engage both the school and the parents into using the app. One of the
purposes of Study 2 was therefore to gain quantitative data to con�rm the underlying
dimensions for type of usage, which could be used to understand the speci�c needs of
schools and teachers. Furthermore the study focused on how people think Parro can be
utilised to aid in or resolve known con�icts and issues (e.g., related to privacy).

In turn, the interviews revealed that these types of decisions and evaluations will
probably be subject to the initial image that people have of the workings and setup of
the app. People often referred to the merits or disadvantages of other communication
means, or even used terminology from other means when referring to Parro (e.g., sending
an `email' with Parro). Therefore, additionally, it was assumed that another factor
in�uencing the adoption process and eventual usage was how people associate the app
with existing (technological) channels of communication. Someone who sees it as an
alternative to email will use it as such, whereas someone else might be inclined to see
and use it more as a type of blog. Thus, this study also targeted the comparison with
other methods of communication.
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3.3.1 Method

3.3.1.1 Design

As explained above, in short, the main goals of this study were to validate the results
obtained from Study 1 by identifying the merits behind Parro (both in functionalities
and in e�ects) as seen by its users and to estimate how people compare Parro with other
means of communication. These results will be used to gain insight in how an app like
Parro can be deployed most e�ciently and will serve as direct input for the next stage in
this research. The questionnaire was designed to suit both teachers and parents. More
details about the questions is given in the Materials section and a full list can be found
in Appendix C.

3.3.1.2 Participants

An invitation to participate with the survey was put into the fortnightly newsletter
to the Parro subscribers (1665 recipients, with an opening rate of 36%). Twenty-four
participations completed the survey, leading to a �nal response-rate of 1.4%. They
all participated voluntary and were not given any compensation for their time. Two
of those had confused Parro with another app (these two apps were rebranded just
before this study which caused some confusion) and were excluded from analyses. The
remaining group consisted of 18 females (82%), as can be expected in primary educational
professions (nationally 79.5% of all employees within the Dutch primary education system
are female, for teachers this number even reaches 83.3%; Onderwijs in Cijfers, 2016).
Sixty-four percent of all valid participants indicated having an age of 46 or higher. The
other participants were evenly distributed over three lower age categories, each spanning
5 years, with thus as youngest age between, and including, 26 and 30.

The low amount of respondents can be largely explained by the timing of the distri-
bution of the survey. The week in which it was released was either already in the summer
break or in the �nal (two) week(s) before the start of the summer break, dependent on
where in the country the school was located. This made it di�cult to persuade people
into participating�even though it would only take them 5 minutes�since they were
already in a vacation spirit or were too busy �nalising the school year.

3.3.1.3 Materials

The questionnaire was divided into seven sections. Here a brief summary will be given,
a list of full questions and answer-options is given in Appendix C. In the �rst section
the respondent was welcomed and given a short introduction which included information
about the content and purpose of the survey. It was mentioned that the participation
would only take �ve minutes and additionally they were reassured about the con�dential
nature of their data.

After the �rst ten responses came in, a quick glance was given at the results. Two
out of those ten indicated they were not con�dent `which Parro' the survey was about
(due to a recent rebranding), hinting at the at least partially incomplete re-branding in
consumer's minds. An extra line emphasising that it was about the `communication-
Parro' was added to the introductory page of the questionnaire. After that no more of
such responses were received.

The second section aimed to reveal how people wished to use the app. It consisted
of one question where participants could select a maximum of three purposes of Parro
that they believed were indispensable. A list of prede�ned options (to be found in the
Appendix) was already given, additionally they could type in their own response.
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The third section was about the in�uences Parro had on their (daily) communication
and served to investigate the merits underlying the usage of Parro. All seven questions
on this page were 5-point Likert scales and targeted aspects of communication (e.g.,
quality, separation work/private; see the Appendix for a full list). Additionally, for all
the questions in this section they had the option to select `not applicable'.

In the next section participants were asked to compare Parro with existing means of
communication, in order to learn how people classify Parro. Speci�cally, they were asked
to list their top-two of strongest associations they had with Parro and were provided with
the opportunity to leave an explanation about their choice. Furthermore, in a second
question, they were asked to choose between two extreme views�`Parro is an additional
service, it is supporting in nature' versus `Parro can replace all communication' in the
form of a 5-point semantic di�erential scale.

The �fth page addressed how much they agreed with the statements that parents
valued the usage of Parro and that next school year they would like to use the app
in their class (5-point Likert scales, 1 = `not at all', 5 = `completely'). These two
questions were aimed to assess how they and the parents evaluated the app and, with it,
their intention of usage. Secondly, they were asked to indicate whose decision it should
be to start using the app, in order for us to learn more about the school's decision
making process. Next up, they were given the possibility to indicate potential points of
frustration.

On the sixth page, demographics and basic usage characteristics were gathered, which
contained questions regarding age, gender, the time since they started using the app,
in what role they used it (i.e., parent, teacher, both, or other), and (if applicable) in
which grade. They were also asked to indicate how they experienced the length of the
questionnaire.

Lastly, they were given the possibility to leave general remarks or questions. Addi-
tionally, the experiment leader's email address was restated in case they had complaints
or wanted to contact her for more information.

3.3.2 Results

3.3.2.1 Role and grade level

Despite the fact that the survey was intended for both teachers and parents, none of the
respondents were parents. The majority (82%) were teachers, three of which (14%) used
it as a parent as well. The remaining ones selected the `other' option and were probably
from administration or the school board. To those to whom it applied, the main part
taught in the highest grade (grade 7�8; 44%), the three other grade levels were roughly
evenly represented (on average 15%).

3.3.2.2 Time of usage

Most people (68%) had been using the app for at least a couple of weeks or even months
and it can thus be said that, in general, the respondents were experienced in using the
app. Five people (23%) were either not using the app (4) or less than one day (1).

3.3.2.3 Length of the questionnaire

As a check for the tediousness and burden on the participants, a question about the length
of the questionnaire was included. All but two participants rated the questionnaire to
have `exactly the right length'. Those two others said it was slightly too long and slightly
too short, respectively. Thus, no signi�cant issues emerged here, which is useful to know
for future surveys.
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3.3.2.4 Type of usage of the app

People were allowed to select at most three ways in which they wanted to use the app.
Interestingly, almost everybody (77%) selected the maximum amount of purposes that
was allowed; only �ve people selected fewer than three options. This might indicate
that people preferred a versatile all-in-one app rather than a highly specialised app in
which only one feature is implemented. One of them indicated that she did not use it
to communicate with the parents. It was unclear from the rest of her responses how she
exactly used it (later she did indicate that most parents had not accepted the invitation,
meaning that she at least tried to set it up). She was excluded from this part of the
analysis, leaving in total 58 `votes', given by 21 participants.

Frequency analysis indicated that communicating directly with an individual or group
of teachers/parents received the most `votes' (22%). This question aimed at the use
of the build-in chat functionality, however in hindsight it could be that respondents
regarded announcements as belonging to this as well. In that regard, it makes sense
that this option receives the �rst place�the main purpose of the app is namely to
communicate. On second place `keeping parents up-to-date about everyday activities
taking place in the classroom' (19%) was listed, closely followed by `keeping parents up-
to-date about events and specials occasions' and `organising activities together', which
shared a third place (both 17%). Sending photos to parents and keeping them up-to-date
about `miscellaneous school-related a�airs' were mentioned the least often (14 and 10%,
respectively). These results are graphically displayed in Figure 3.1.

Figure 3.1. Overview of the type of purposes people indicated they used (or wanted to use)
the app for.

Chi-squared tests of independence were performed to detect any potential relations
among these options1. Disclosing information about `everyday activities' and `events and
special occasions' were negatively related, χ2(1, N = 22) = 6.60, p = .010, as expected.
Meaning that those who selected `everyday activities' tended not to use it for `events
and special occasions' and the other way around. As was already shown in the �rst
study, it was con�rmed here that people tended to use the app either for informal and
fun messages or for announcements with a more formal and necessary nature.

Another negative relation, χ2(1, N = 22) = 4.71, p = .030, was found between
`sending pictures' and sharing `miscellaneous a�airs', which might be in line with the
previous �nding: those who sent pictures have a focus on the `fun' part of communicating
and feel a less strong need to inform parents and vice versa. These two relations are,
for sake of completeness, listed in Table 3.4 along with other correlations that will be
discussed in the following sections.

1Due to the small sample size these results needed to be interpreted with caution.
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3.3.2.5 E�ects of usage

An overview of participants' ratings on the e�ects, or merits, of Parro is given in Table
3.2. For this part of the analysis the �ve people who did not use Parro at all were
removed. On average, people stated that they did not experience a di�erence in time
expenditure on communication. Recall, that from the interviews it was known, that
spending less time was evaluated as positive, but spending more time on communication
was also not always interpreted as being a disadvantage.

All other e�ects were on the positive side of the spectrum, that is, in increasing order
of magnitude2, people reported having more control over the communication, a better
work/private separation, better parent-teacher relationships, a better protection of data,
an increased quality of communication, and parents were far better up-to-date about the
daily class activities.

In fact, with the three items about parents being up-to-date, the relationship between
parents and teacher, and the quality of the communication, nobody indicated that they
thought it had decreased (thus, all responses were neutral or positive).

Thus, despite the fact that people did not have to invest more time into communi-
cation, they did perceive a lot of other bene�ts from using the app.

A correlational analysis between these e�ects was performed, which revealed that
an increase in the feeling of protection of privacy and data was related to increases
in parents awareness about daily class activities, r(14) = .61, p = .020, and in the
separation between work and private communication, r(16) = .70, p = .003. Further-
more, appreciation of parents was positively in�uenced by the perceived parent-teacher
relationship, r(18) = .54, p = .021, and the separation of work and private situations,
r(18) = .47, p = .047. These and other correlations are listed in Table 3.4 for an overview.

Table 3.2. Overview of the e�ects believed to be exerted by Parro.

E�ects of usage M t-value df p

Time expenditure 2.9 -.696 16 .496

Relationship 3.4 2.675 17 .016

Control on communication 3.7 2.416 15 .029

Separation work/private 3.6 2.500 17 .023

Protection of data 3.8 3.313 15 .005

Quality communication 3.8 5.000 17 ≤.001
Awareness daily events 4.3 6.455 15 ≤.001

Note. The test-value of the t-tests was 3. The answers ranged between `far less' and `far more'
for the �rst three items and between `very much deteriorated' and `very much improved' for
the �nal four. The values in italics are non-signi�cant. The gray histogram shown in the top
row can be used as a reference for the maximum height and width of the range of responses.

3.3.2.6 Comparisons with other communication channels

With the comparative question (recall: `Parro is mostly a type of . . . with aspects of . . . '),
it was assumed that people would put their strongest reference on the �rst option and
a less strong association on the second place. Thus there was assumed to be a ranking
within their answers. To analyse their responses, the two options were combined into a
global variable (e.g., `type of X with aspects of Y' as one item) before analysing them.

In total eleven combinations occurred, eight of them were discarded as they only
occurred once or twice. The three remaining combinations had in total eleven mentions.

2Order was based on one-sample t-tests (reported in Table 3.2).
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Figure 3.2 shows an overview of all eleven original combinations. The three that occurred
the most often were WhatsApp with digital handed-out notes (13.6%), WhatsApp with
personal contact (18.2%), and a type of personal contact with WhatsApp-like features
(18.2%).

Figure 3.2. Overview of the combinations of comparisons as given by the participants. On the
horizontal axis the main types are listed. The bars indicate which aspects they combined it with
(%). One participant mentioned a competitive app of Parro as main comparison (right-most
column). Furthermore, it should be noted that any combinations reaching less than 10% only
occurred a maximum of two times and were thus discarded.

Interesting to note is that, besides having a leading position in the global variables,
WhatsApp was mentioned as one of the two options (i.e., main type or aspect) in more
than 85% of all cases (only three people did not mention WhatsApp at all). WhatsApp
thus is one of the prime comparative communication means.

3.3.2.7 Supporting versus replacing

When presented with the choice between viewing Parro as `supporting' or `replacing'
existing communication means, people tended to give an average rating. However,
there was a slight trend visible that people tended to have a small preference towards
`supporting' rather than towards `replacing', see Table 3.3, top row, for the histogram
which shows this e�ect.

3.3.2.8 Estimated appreciation by parents

Everybody was positive that parents appreciated the usage of Parro, although the extent
of their certainty di�ered: all gave at least a neutral score, with roughly 40% giving an
above-neutral evaluation, as is also shown in Table 3.3, middle row.

3.3.2.9 Intention of usage

Apart from one respondent, all participants also were either neutral (14%) or positive
that they wanted to use Parro next school year (see Table 3.3, bottom row). Later that
particular respondent contacted the experiment leader and explained in detail some of
her doubts about the app. Being in a school for `special' students, she mostly foresaw
sensitive situations emerging and was thus afraid of getting too many responses from
concerned parents, which were the reasons for her being hesitant to start using the app.
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Table 3.3. Supporting versus replacing, the appreciation of the parents, and the intention of
usage in the next school year.

E�ects of usage M t-value df p

Supporting (left) versus replacing (right) 2.82 -.94 21 .358

Appreciation by parents 3.5 3.487 21 .002

Intention of usage 4.27 5.785 21 ≤.001

Note. The test value is 3. The values in italics are non-signi�cant. The gray histogram shown
in the top row can be used as a reference for the maximum height and width of the range of
responses.

3.3.2.10 Decision maker

Eighty-six percent said that the school as a whole should be the decision maker regarding
which platform should be used for parent-teacher (or, more generally, parent-school)
communication. Three people (the remaining 14%) said it should be the teacher's own
call. The other options (i.e., them personally, the parents, or the school board) were
never selected.

3.3.2.11 Frustrations

An overview of the frustrations listed by the participants can be found in Figure 3.3.
Nine people (41%) indicated not to experience any frustrations or not to know the app
well enough to say something about that at this point in time. Four respondents (18%)
gave an unclear in-app navigation or not �nding functions within the app as points of
frustration, which had previously gone undetected by the development team. Two (9%)
were afraid to receive too many reactions, and from their input it could be deduced that
they might not properly understand how Parro works to try to make sure such a thing
does not happen. In contrast, there were also three people (14%) who thought it was too
di�cult for the parent to contact the teacher. Several frustrations were mentioned only
once, accounting for the remaining eighteen percent: lack of an account for organisational
sta�, too many emails sent by the Parro service, parents had not accepted the invite,
and only three photos were allowed per message.

Figure 3.3. Overview of the frustrations given by participants.

Even though people were allowed to give multiple answers, none did so. So either this
was not clear to participants (it was not explicitly mentioned, however checkboxes rather
than bullets were used as list item symbols) or people simply did not have that much
complaints. However, no estimate can be made about the degree to which a frustration
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was seen as an impediment into using the app or the extent to which the source of
frustration impacted the user interaction.

3.3.2.12 Remarks

At the end, people were given the opportunity to leave additional remarks. From those
who took this opportunity, two said they would like to see an option in the app for parents
to directly `call in' sick or absent children. One would like to see a calendar option (at that
time, this was being under construction), while another one still missed the possibility
of easily switching between schools. A third individual emphasised the importance of
�not becoming the parents' property�, while referring to parents attempting to brutally
call the teacher in the evening or in the weekend. She explicitly mentioned WhatsApp
as a by her �loathed� alternative that only supports this type of unwanted behaviour.

3.3.2.13 Correlations across variables

In order to explore dependencies across the above described categories, Pearson correla-
tions on all variable pairs were performed; when both variables were dichotomous instead
Chi-squared tests were performed. An overview of the relations is given in Table 3.4.
Due to the large amount of pairs of variables, only the signi�cant correlations are given;
correlations between other variables were either insigni�cant or deemed invalid (e.g.,
there were a number of strong correlations with Parro's competitive app as comparison,
however there was only one participant linked to those, compromising their validity).

Relationships between parents' awareness of daily class activities and the protection
of data and usage intention became apparent. Speci�cally those who perceived an
increase in parents' awareness of class activities were also more likely to want to use
the app next school year and felt like data and photos were better protected. An
increase in the parent/teacher relationship and an increase in the separation both lead
to an increased estimate of the appreciation of the parents. Similarly, those people who
experienced an increase in separation of work and private communications felt like their
data was better protected.

Sharing `everyday activities' lead to a more positive view on the parent/teacher
relationship. Whereas sharing mostly miscellaneous a�airs led to teacher spending less
time in the app.

Participants who used the app to communication directly with parents felt like they
had gained more control over their communication, felt like parents were more aware,
and felt like the protection of data had improved. Similarly, the higher the estimate of
change in the quality of communication was, the more likely people were to see Parro
as an app that was able to replace all communication (rather than merely additional to
other means). The same e�ect was seen with the sense of control: a higher feeling of
control lead to more focus on Parro as a replacing means. Moreover, quality and control
were also interlinked, with a higher sense of control leading to a higher perceived quality
of communication.

3.3.2.14 Interaction e�ects

The presence of interaction e�ects between a number of variables with the global com-
parisons were investigated and are reported in this section.

Comparisons-purposes relations A deeper analysis combining the comparison with
the type of usage has been performed. Thus, given the three most often mentioned
combinations of comparisons, was there a di�erence between the type of purposes based
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Table 3.4. Relations between usage, e�ect, and evaluation variables.

Relation between . . . and . . . χ2* df p

Everyday activities Special events 10.8 1 .003
Everyday activities Miscellaneous a�airs 5.5 1 .036

Correlation between . . . and . . . r df p

Personal with WhatsApp Relationship .58 18 .012
WhatsApp with Personal Separation .47 18 .050
Everyday activities Relationship .58 18 .012
Miscellaneous a�airs Time expenditure -.52 17 .033
Direct communication Control .60 16 .014
Direct communication Protection of data .49 16 .055
Awareness parents Protection of data .61 14 .020
Awareness parents Intention .56 16 .023
Relationship Appreciation parents .54 18 .021
Separation Appreciation parents .47 18 .047
Separation Protection of data .70 16 .003
Control Supporting vs. replacing .51 16 .044
Quality Supporting vs. replacing .66 18 .003
Quality Control .49 16 .054

Note. Only signi�cant (i.e., p < .05) or marginally signi�cant correlations are given, those in
bold are signi�cant at the .01 level.
* N = 22.

on the type of comparison people made? It turned out that this indeed was the case, as
can also be seen in Figure 3.4.

Figure 3.4. Overview which shows how often each purpose was mentioned based on the
comparison that the participants drew. For example, the left-most group of bars indicates
that the purpose of sharing `everyday activities' was selected by 75% of those respondents who
compared Parro to a type of personal communication with aspects of WhatsApp and 100% by
those who compared Parro to a type of WhatsApp with notes. The number in brackets after a
legend-item indicates the amount of occurrences of that comparison.

From the graph, a number of observations can be made. Firstly, `direct communica-
tion' is almost always given regardless of the type of comparison that was drawn (only
two people [18%] of all three groups combined did not select direct communication).
Furthermore, people comparing Parro mostly with a type of personal communication
with aspects of WhatsApp tended to select `everyday activities' and `sending photos'.
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Those who made the inverse comparison, i.e., saw it as a type of WhatsApp with
aspects of personal communication, instead selected `events and special occasions' and
`organising activities together'. Parro as a WhatsApp combined with a digital version
of handed-out notes was mostly used for `everyday activities' and `organising activities
together'. The other listed purposes were mentioned only once or twice per group and
are therefore not further discussed.

When comparing WhatsApp with personal and personal with WhatsApp it can be
seen that those who compared it mainly with personal communication tended to focus
on the informal classroom messages, whereas those with a focus on WhatsApp had a
stronger focus on the more formal purposes of the app.

WhatsApp in combination with notes made their focus shift from `events and special
occasions' to `everyday activities'.

Comparisons-supporting/replacing relations An analysis was performed to de-
tect a pattern between the comparison that people drew with other communication means
and the extent to which people saw Parro as either supporting or replacing their current
means of communication. Given the small sample available for these comparisons (three
or four participants per group) no statistical tests were performed. There was a minor
tendency towards supporting by those who saw Parro mainly as a type of WhatsApp.
The opposite e�ect, i.e., tendency towards replacing, was shown by those who saw Parro
mainly as a form of personal communication.

3.3.3 Discussion

Evaluation, merits, and frustrations of Parro This study aimed to reinforce
the results obtained in the interviews that were performed in the previous part of this
research. One of the main results that were con�rmed was that respondents estimated
parents to be better up-to-date and perceived a higher quality of communication, along
with some other bene�ts, which would indicate that they either communicate in a
di�erent (more e�cient) way or they started communicating more. Nevertheless, they
still indicated spending the same�if not less�amount of time on communication. This
is positive news for the promotion of the app, as it truly seems to be an e�cient means
of communicating and increasing parental involvement.

The survey results also showed that the protection of privacy and data was closely
linked to the separation of work and private, as can be expected. Secondly, it was also
positively related to parents being up-to-date about daily class activities. It thus appears
that an increased privacy level and separation facilitated teachers to share messages and
information, and, inversely, that not feeling comfortable about this can be experienced
as an impediment not to communicate with parents. Parro thus can make it possible
to ease and improve the interaction between parents and teachers without them feeling
concerned about privacy and separation between work and private communication. In
turn, people who rated parents' awareness in daily class activities as positively changed,
were also more likely to show an intention to use the app next school year, emphasizing
the importance of their privacy protection for the �nal adoption of the app.

Slightly contradictory with the results of the interviews, this study showed that
some people experienced issues with navigating the app and locating functionalities
within the app. Conversely, no real issues were raised during the interviews. This
could be interpreted as it being only a minor issue, that was deemed unworthy noting
in a live conversation. Another possible explanation lies in the type of study that was
being performed. The survey might have attracted a di�erent audience compared to the
interviews or facilitated people into providing negative feedback.
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Beforehand it was mentioned that one of the envisioned goals of this study would be
to analyse whether the usage and evaluation of the app would di�er based on grade level,
role, age, and other possible underlying dimensions. However, due to the limited amount
of participants these types of analyses were not possible to perform. Unfortunately, no
valid conclusions regarding these factors could therefore by drawn.

Intended usage of the app Another con�rmed result was that there was a
negative relation between formal and informal types of messages being communicated
towards the parents. As already hinted at in the interview results, people tended to use
the app in two roughly opposite ways: either focussing on photos and `fun' messages
or more on formal announcements and reminders. Interestingly, though, there was
no correlation found between sending photos and sending parents daily class updates.
Neither was there a relation between sending announcements about somewhat formal
events and organising activities, which would be expected based on the interviewing
results. This could be caused by the limit of three usages that was imposed in the
questionnaire. This forced participants to choose carefully ensuring the most important
features became apparent, however, it also potentially suppressed the `number two' or
alternative option (for example, if an individual equally likes both red and green and
has to select two colors, he or she will probably not select two shades of red, but a
red and a green one). This could be resolved by instead having asked them to rank all
provided options based on importance, providing more detailed information about how
all (intended) usages relate to each other.

Comparisons to existing means of communication With regard to the com-
parison question, which was intended as one of the main inputs for the next stage in
this research, there were some interesting �ndings. Mainly, WhatsApp and `a means of
personal contact' were the two highest rated comparisons with Parro. Combined with
the ratings and evaluations it just seemed that they appreciated the usage of the app
very much and probably saw it as an easily accessible way to share personal experiences.

Interestingly, people were not very much inclined to compare Parro to email. This
stands in contrast with the interviews, where it became clear that email was likely to
be the default previous means of communication and which also showed that several
interviewees referred to Parro-messages by using phrasings such as `sending an email'.
A potential explanation could be that this was caused by Parro being an app on their
smartphone, whereas they might still see email as a mostly computer-based application.
So when asked about a explicit comparison, email would not easily come to mind. The
implicit choice of words was nevertheless a�ected by it.

Comparisons combined with intended usage and expectations of support-
ing versus replacing People comparing Parro with a type of WhatsApp with personal
contact tended to use Parro for notifying parents of special events and occasions. However
when Parro in stead was seen as a type of WhatsApp with aspects of handed-out notes,
this focus shifted to everyday activities. This e�ect seems odd; in order to explain it
one possible speculation could be that notes suppressed the association that WhatsApp
leads to many responses�after all, parents cannot directly respond to notes brought
back home by their children�thus allowing teachers not to be `scared' to use it for daily
events as well.

However, the other two most often occurring combinations, i.e., WhatsApp with
personal contact and personal contact with WhatsApp, were used as expected: it was
shown that comparing it mostly with WhatsApp lead to more formal usages in contrast
to comparing it with personal communication. With regard to the expectations of

33



3. STUDIES 3.3 Study 2 � Survey

supporting or replacing, no real conclusions can be drawn due to the small sample size.
Nevertheless, it can be expected that the `fun' side of communication (e.g., sending photo-
updates about class activities) through Parro can mostly be seen as an extra service that
parents can opt-in for, and thus it would be used on top of their standard communication
channel, such as email. Whereas using Parro for the formal announcements can�and
should (in order to prevent too many channels co-existing and losing a sense of overview
and control)�substitute the `old' communication channel and its functionalities.

Sample size Despite the small sample size, this study did provide interesting
results that we can further use for the construction of the �nal part of this thesis.
However, this does not take away the fact that the results from the survey should be
interpreted with caution. A rerun of the study on a larger sample would provide more
convincing evidence for the e�ects that were found.

Preparations for the next stage of the research The fact that personal contact
was mentioned quite often was interesting to know for the Parro development team. It
implied that people honestly seemed to appreciate the usage of the app and probably saw
it as an easily accessible way to share personal experiences between school and home.

The large amount of mentions of WhatsApp as a comparative communication channel
showed that it was one of the key associations people have with Parro. However, the
results did not show whether these associations were strictly positive (e.g., fast, simple,
intuitive) or negative (e.g., no control over responses, lots of spam). For instance, the
female participant who said that she loathed WhatsApp, nevertheless listed WhatsApp
as her �rst comparison. Therefore, it can be argued that simply introducing Parro as a
type of WhatsApp might help people to get an impression of what the app is capable
of and how it functions on a rough or abstract level, but it probably will not be enough
to persuade people into actually wanting to use it. Furthermore the initial associations
might also explain the di�erence in type of usage that were found. There is clearly more
to this (`this' being the initial view people have of the app), which will be investigated
deeper in the remainder of this research.
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Chapter 4 | Categorisation and
comparison processes
in the context
of adoption

4.1 Introduction

The combined results from the previous two studies provided many insights in how people
use and regard Parro, and which e�ects it can exert. The �rst study, the interviews,
mainly showed that people have di�erent patterns in usage, which were con�rmed and
extended by the second study, the survey. Additionally, more clarity was obtained by
this latter study on how people compare the app with other communication means and
how this comparison related to their intended type of usage.

These �ndings will be further utilised in the last stage of this research. As the
explorative studies showed that the comparisons play an important role in using the
app, it can be assumed that it also plays a large role with their �rst impression and
evaluation. Therefore the processes of categorisation and comparisons that underlie
the creation of an evaluation were further examined. Throughout this chapter relevant
literature will be discussed, which will be used to steer the development of hypotheses
and the design of the experiment.

4.2 Categorisation process

When consumers are faced with a new or unfamiliar product, a �rst step in their
evaluation process is to make sense of what the product is that they are dealing with.
In order to facilitate comprehension, they can reuse already existing knowledge. This
can be described as a categorisation problem (Moreau, Markman, & Lehmann, 2001)
and thus reduces the question that people have to ask themselves to �in which category
does this product �t best?� (e.g., �does it a�ord sitting? Then it might be a chair�).
This drastically simpli�es the learning process as a large amount of information can
be deduced from the category's properties, which prevents having to regenerate this
knowledge from scratch. When a novel product is matched to a known category, that
category's features are thus transferred into the new product. These features can either
be concrete (e.g., in the context of the chair, probably having several legs and a seating
area) or more abstract (e.g., providing a place to rest after a long walk), which hint at
how, in which situations, and for what purposes the product could be used.

A new and innovative product might not precisely �t in with any existing categories
and thus a new category will likely be made. In fact, it might even be necessary to create
a new category in order for consumers to optimally experience the bene�ts of the new
product. For instance, Gregan-Paxton and Roedder John (1997) argue that cellphones
were initially quite unpopular due to the commonly made comparison with �xed phones,
preventing consumers to see the advantages of the cellphone over the traditional phone;
after all, their concrete features were mostly the same. Instead, the creation of a new
category should have been facilitated by positioning it di�erently, thereby ensuring people
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would have seen it as a unique and distinctive product. They argue that by having
created a more abstract analogy between the cellphone and the Walkman, for instance,
its distinctive features of freedom and mobility separating it from traditional phones
would have been made more prominent (Gregan-Paxton & Roedder John, 1997). This
example highlights the importance of the initial categorisation that people make, as it
determines the distinctiveness of the product and with it (the bene�ts of) its features.

Let us brie�y relate the categorisation process to the case of Parro. As we saw in
Study 2 � Survey, Parro is, globally speaking, most frequently compared to WhatsApp
or to a form of personal communication by its existing users. The comparison that is
made will determine which features will be associated to Parro, as shown in the results
from the study. First o�, arguing that both comparisons belong to the overarching
category of `means of communication' explains why people generally selected direct
communication as the main purpose of the app. Which purposes they additionally
associated with the app depended on which subcategory they linked it to the most.
Moreover, those people who linked it to WhatsApp were more likely to use it as a
more formal means of communication and had a focus on organizing events. Conversely,
people who associated it primarily with personal contact had a focus on informally
sharing everyday things happening in the classroom and on sending photos. It can thus
be deduced that WhatsApp and personal contact have di�erent `features' associated to
them. The comparison will cause these features to be attributed to Parro, which in turn
may also guide the type of usage of the app; for instance, the `formalness' associated to
the features makes people use it accordingly.

4.3 Comparison process

A di�erent branch of research studies the comparison process. In contrast to the categori-
sation process, it is focused on a more active process to identify and evaluate a product.
Whereas the categorisation process seems to scan through a list of available categories
to select the most-�tting one, the comparison process selects one standard to make a
detailed feature-level comparison. For instance, evaluations such as `how good of a runner
are you?' will cause people to, subconsciously, engage in an evaluative process in which
they compare themselves to other people's running performances. Thus, statements like
these are assumed to be not objectively testable and even without a speci�c standard
given comparisons processes are inherently included in constructing an evaluation (e.g.,
Festinger, 1954; Kahneman & Miller, 1986).

The evaluation process has been proposed to contain three main phases (Mussweiler,
2003). First, a standard is selected, then the standard and the target are compared.
During such a comparison either assimilation (i.e., moving towards the item of compar-
ison) or contrast (i.e., moving away from the item of comparison) can occur. The �nal
evaluation will be based upon this; each will be further discussed below.

4.3.1 Selection of the standard

When people are presented with Parro and asked for their evaluation, a �rst step
would consist of gathering information to base their comparison on and thus to select
a standard to compare the app with. This can be easily in�uenced by the context the
judgement is made in. Which standard is selected depends on a number of factors,
including which information is most salient in memory (see Mussweiler's, 2003, Selective
Accessibility model). The accessibility of information has been manipulated in numerous
experiments revealing their impact: for instance, when primed with moderately hostile
versus non-hostile examples, people tended to shift their judgement of an ambiguous
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stimulus `Donald' towards the primed concept (Herr, 1986). Thus, the context in
which (ambiguous) stimuli are presented will in�uence the standard people select for
comparison and thereby determine the course of people's evaluation process. Naturally,
this standard can also be imposed upon an individual by directly asking for a comparison
between Parro and a di�erent means of communication or simply mentioning a di�erent
product while introducing Parro. This product that is mentioned will become the
standard and thus functions as a base from which the further evaluation process follows.
This way the evaluation process can be shifted into a certain direction. Thus, comparing
Parro, for instance, to WhatsApp will thus already lead to a di�erent process than
comparing Parro to email.

4.3.2 Standard-target comparison

The selection of a standard itself is not yet su�cient for the comparison process to
proceed. For instance, when determining how good of a runner they are, people�apart
from comparing themselves to others (e.g., a training buddy, their coach, or even an
Olympic athlete)�can focus on one or several aspects such as speed, endurance, posture,
experience, or how good they feel afterwards. They might also see things in the context
of a recent injury or instead in the context of a successful completion of a marathon.
Based on which features are deemed relevant or are most salient, di�erent types of
information are retrieved and used in the evaluation. Similarly, a WhatsApp standard
will emphasise di�erent features than a standard like personal contact. Whether these
features will positively or negatively in�uence the evaluation process depends on persons'
hypotheses about the standard and target's similarity.

After selection of a standard, people will subconsiously generate a hypothesis relating
the standard and the target, which they will then submit to a test. Generally speaking,
there are two possible variants of this hypothesis: the standard and the target are
similar or they are dissimilar. According to Mussweiler (2003), �rst, a quick holistic
pre-assessment on one or several features is performed to assess an initial similarity-
estimate in order to determine which hypothesis will be used. By default, this will likely
be a similarity-hypothesis, as it is part of human nature to show a preference for focus
on similarities over di�erences (Mussweiler, 2002).

Additionally, during the gathering of information to test the hypothesis, people
also show a bias towards searching for hypothesis-consistent rather than hypothesis-
inconsistent information (Wason, 1960). This occurs because people prefer to receive
an acknowledgement rather than a rejection and thus they experience a con�rmation
bias (Gale & Ball, 2002). Wason (1960) showed that, while trying to �gure out a math
problem, people would only give answers in line with their own hypothesis and neglected
to ask those not in line with their hypothesis, causing them to fail to see that they were
on the wrong track.

Similar to Wason's (1960) experiment, the search for information for hypothesis
testing in standard-target evaluations is biased towards evidence rather than refutations.
This indirectly entails that the hypothesis-selection process is also the process that gen-
erally determines whether assimilation or contrast will occur (Mussweiler, 2003). More
speci�cally, with a similarity-hypothesis people will be inclined to search for hypothesis-
consistent evidence, in turn will be more likely to �nd this evidence, and thus will likely
also reach the conclusion that they are indeed similar. Whereas with a dissimilarity-
hypothesis people will start to look for evidence that they are dissimilar, likely leading
to exactly that conclusion.

In the context of Parro this would imply that the outcome of letting people draw a
comparison between Parro and an already familiar communication channel will largely
be dependent on their initial estimate of similarity. If they initially feel that Parro and
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another communication mean are dissimilar then this idea will only continue to grow in
strength.

4.3.3 Evaluation

In the evaluation phase, all information that has been retrieved has to be combined into
one �nal assessment. This entails that the knowledge is integrated and is often directly
related to the comparison made in the previous stage (Mussweiler, 2003). Simply put, if
mostly information about how athletic they are compared to other people came to mind,
then the �nal conclusion will be that they themselves are good runners.

In conclusion, the standard is a powerful determinant for the features the comparison
is focused on and for the �nal conclusion that will be drawn. In the context of Parro,
it can thus be argued that comparing Parro with, for instance, WhatsApp will trigger a
di�erent comparison process than asking people to compare it to email. Both alternative
communication channels will make di�erent characteristics about communication means
salient (e.g., on `how fast is communication through Parro?' compared to email people
might associate it to reading and responding later, whereas people are generally inclined
to read and respond nearly instantly with WhatsApp). This can also potentially elicit
di�erent expectations of what Parro can and should be able to do.

From the �rst two studies, we saw that WhatsApp�despite often used as a comparison�
was often mentioned in a negative context. For example, people often noted the fear of
being overloaded by messages from a group of parents and the lack of separation between
work and private communication. This would imply that a dissimilarity hypothesis
would be most bene�cial for Parro as it would allow people to contrast away from these
associations, likely leading to a more positive evaluation. Argued from the categorisation
process, emphasising a dissimilarity between Parro and WhatsApp would also facilitate
the creation of a new category to make Parro more distinct and special. Ideally, the
positive aspects of WhatsApp (e.g., fast, intuitive communication) can then still be
associated to Parro while neglecting the disadvantages. However, in general, the Selective
Accessibility model (Mussweiler, 2003) states that once a standard has been selected,
people will likely assimilate towards this standard; for a dissimilarity hypothesis to form
naturally is quite rare. We will therefore look into some deviations from the model to
see how this would help to position Parro positively in comparison to WhatsApp.

4.3.4 Deviations from the model

A number of cases have been identi�ed where the direction of the comparison changes
from assimilation to contrast. These include for instance the extremity of the standard,
the ambiguity of the standard, category membership, or even the speci�c type or the
phrasing of the question (see, for example, Herr, 1986; Schwarz & Bless, 1992; Mussweiler
& Bodenhausen, 2002; Mussweiler, 2003).

For instance, when presented with an extreme standard, people are likely to perceive
the standard and target as dissimilar in an initial estimate, causing them to select a
dissimilarity-hypothesis, triggering the contrast e�ect (Mussweiler, 2003). These e�ects
can be at least partially overcome, for example by subtlety pointing towards similarities
or di�erences (Crusius & Mussweiler, 2012; Häfner, 2004). Similarly, people's preferred
choice can be in�uenced by phrasing items or, in the context of comparisons, a standard
in terms of positive or negatively valenced descriptions (e.g., Cesario, Grant, & Higgins,
2004; Yi & Baumgartner, 2008). Yi and Baumgartner (2008) investigated the more
speci�c phenomenon of promotion and prevention foci. Promotion is accompanied by the
presence of positive outcomes (gains) and evolves from hopes, wishes, and aspirations.
Prevention, on the other hand, is accompanied by the absence of negative outcomes
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(losses) and evolves from duties, responsibilities, and obligations. Furthermore, they
argued that presenting people with a prevention-oriented message �prompted participants
to process the message in a more analytical, less a�ective manner� (p. 1017), whereas
the opposite is true for a promotion focus.

Returning to the comparison process, this line of research would imply that, next
to the initial similarity- or dissimilarity-hypothesis, the framing of the message also
determines whether assimilation or contrast occurs. Describing the merits and positive
features of Parro in comparison to a certain standard will likely cause people to assimilate
towards Parro, whereas describing the disadvantages of the standard in comparison to
Parro will instead cause people to contrast away from the standard. The outcome is
the same, however the process towards it is di�erent. Yi and Baumgartner (2008) used
these framings and studied them in combination with people's chronic regulatory focus
(CRF), a re�ection of an individual's promotion-prevention orientation.

In their experiment (Yi & Baumgartner, 2008), people were either presented with
a message emphasizing the achievement of positive end states (i.e., promotion) or em-
phasizing the avoidance of negative end states (i.e., prevention). After reading and
evaluating the message, their chronic regulatory focus was assessed through a ques-
tionnaire. Their results showed that the promotion frame lead to more favourable
attitudes and behaviours with people having a chronic promotion focus, whereas people
presented with the prevention frame were most likely to show favourable attitudes
when they had a chronic prevention focus themselves. Thus, the compatibility between
message frame and an individual's CRF can enhance persuasion. A real-life example of
promotion/prevention focus can be found in local supermarkets. When deciding which
shampoo to buy, dozens of options�even within the same brand�are presented to the
consumer. There are, for instance, shampoos `for dry hair' (i.e., avoid having dry hair)
and shampoos `for well-hydrated hair' (i.e., accomplish having well-hydrated hair). The
e�ect can be assumed to be the same and both shampoos are used if the individual has
dry hair and wants to get well-hydrated hair, the phrasing however is opposite in order
to appeal to all audiences and all moods.

4.4 Linking the models to Parro

While considering both models (i.e., the comparison process and the categorisation
process) it can be argued that the categorisation process is a type of comparison process
in disguise. The main di�erence being that with a comparison process the standard
has already been selected, either explicitly or implicitly. This makes the categorisation
process more relevant in situations where people come into contact with Parro `open-
minded', that is there is no previous comparison made and they are free to select any
standard. The comparison process in contrasts occurs when a comparison is made either
explicitly or implicitly. The assimilation/contrast mechanisms of the comparison process
could in principal be seen as a way to determine whether to place the target product
into the same category of the standard or to place it in an adjacent, but newly created,
category, respectively.

These two lines of research can be deployed to construct cases applicable to Parro.
Several in�uential factors can be extracted, these are the individual's chronic regulatory
focus, the initial categorisation/comparison that is made, and the speci�c phrasing of
the features.

From the interviews it was already shown that there broadly were two types of users.
Some people tended to use Parro as a bonus service for fun and informal messages,
whereas others would like to use it as a replacement for their default communication for
business-like and formal announcements towards the parents, which was con�rmed by
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the second study. Moreover, people from the �rst group seemed to be more focused on
additional bene�ts, whereas the second group tended to refer to general obligations
and put more emphasis on keeping their phone number private. Following Yi and
Baumgartner (2008), it could thus be argued that these two groups di�er in their CRF;
the �rst group of people has a promotion-mindset, whereas the latter group is in a
prevention focus.

The second study showed that there were two, generally mutual exclusive, compar-
isons that people would draw; some would compare it with WhatsApp and others with
personal contact, but people would rarely compare it to both. Asking people to compare
Parro to one or the other will, according to the theories, lead to assimilation to that
standard, make di�erent features more or less salient, and therefore probably also lead
to di�erent conclusions of what the product is and can do. Coming back to our previous
remark that with WhatsApp a contrastive evaluation might be most bene�cial for the
evaluation of Parro, we can now conclude that the promotion and prevention frame can
be used to achieve that. In light of this, it thus seems as if it would be optimal for Parro
to describe it in such a way to make people contrast away from WhatsApp and to make
them assimilate towards personal contact. Phrasing the features in terms of avoiding
negative outcomes versus approaching positive outcomes could achieve this.

Figure 4.1. Schematic overview of the factors in�uencing Parro's initial image forming process.

The interplay between the framing and CRF (i.e., a match between them is more
e�cient in terms of evaluation than a non-match) is of less interest in this research
as it has previously been examined in more depth in other studies (including Yi &
Baumgartner, 2008). The results from our own study seem to agree with this, that
is, a comparison with WhatsApp will likely be more e�cient with a prevention frame
compared to a promotion frame and the comparison with personal contact will likely be
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more e�cient with a promotion frame in stead of a prevention frame. Therefore these
two combinations will be the only two used in the next experiment to see whether one
over the other is more e�cient in combination with a certain CRF.

The above described processes are summarised in Figure 4.1. When an individual
comes into contact with Parro there are broadly two types of comparisons he or she
can draw: WhatsApp or a means of personal contact. Which one will be `selected' is
mainly dependent on the framing they are currently in and can also be in�uenced by
one's chronic regulatory focus. Each of these two will give rise to di�erent associations,
making di�erent features salient. With WhatsApp there will be a focus on the necessary
communication, whereas with personal contact people would be more interested in using
it informally on top of standard communication means. Based on which type of usage
they anticipate, a di�erent positioning strategy should be used; with WhatsApp a
prevention frame will be most optimal, whereas with personal contact a promotion gain
will likely be more e�ective.

To test this we will construct two di�erent introduction texts, one emphasising the
disadvantages of WhatsApp in relation to Parro, the other comparing Parro's advantages
with those from personal communication. Afterwards, to check their type of interest, they
will have the opportunity to request additional information about certain pre-determined
prevention- and promotion-oriented topics. Finally, their evaluation about Parro will be
assessed, as will their CRF.

This leads to the following hypotheses:

Hypothesis 1.

a) Describing Parro as a type of WhatsApp emphasising the disadvantages
will trigger a prevention focus and cause people to be more interested in
prevention-related information. This entails that people will read pre-
vention items more frequently or longer compared to promotion items.

b) Similarly, describing Parro as a type of personal communication empha-
sising the advantages will trigger a promotion focus and cause people to
be more interested in promotion-related information. This entails that
people will read promotion items more frequently or longer compared
to prevention items.

These e�ects are assumed to be moderated by their chronic regulatory fo-
cus. Where a match between CRF and temporary focus might emphasise
the prevention- or promotion-orientation of their information acquisition be-
haviour.

Hypothesis 2. A match between people's chronic regulatory focus and the
regulatory focus of the description will exert stronger persuasive power than
a non-match. This will re�ect itself in a higher end-product evaluation and
a higher intention to use the app.

Other than e�ects of framing and CRF, there can also be assumed to be an e�ect
of viewing behaviour on evaluation. Just like with the framing of the introduction text,
it could be the case that information written in one of the two styles is in general more
informative or e�ective in terms of persuasion. This implies that there is a general direct
e�ect of viewing behaviour on evaluation. With the �rst hypothesis in mind, we can argue
that viewing behaviour additionally a�ects the in�uence of framing on �nal evaluation. If
framing indeed causes people to read mostly either promotion- or prevention items, that
means an individual will get mostly into contact with framing-consistent information.
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Furthermore this match will cause people to mostly read information that is consistent
with their own ideas and value, likely leading to a higher persuasive strength compared
to non-matching pieces of information. This match can thus potentially amplify the
framing e�ect.

Hypothesis 3. The e�ect of framing on �nal evaluation of the product will
be mediated by the viewing behaviour of the individual. That is, framing
triggers people into reading framing-consistent information, which in turn
will amplify the e�ect of framing on evaluation.

An overview of the predicted mediation and moderation e�ects is shown in Figure 4.2.

Figure 4.2. Mediation model as predicted. The e�ect of CRF as a moderator are positive in
case of a match and negative in case of a non-match between CRF and framing.

4.5 Operationalisation of research variables

To test the above described hypotheses a number of stimuli are required that are founded
within the literature.

Frame First o�, participants will receive a descriptive text to introduce Parro to them.
As explained, WhatsApp and the associated disadvantages that can be avoided will form
a prevention frame and the promotion frame will comprise of a comparison drawn with
personal contact and its advantages. To this end, two introductory texts were written,
which can be found in Appendix D. In short, the WhatsApp-message (prevention frame)
was phrased in terms of responsibilities, hints at communication being required and
necessary, and emphasised the avoidable losses of alternatives. The personal contact-
message (promotion frame) was phrased in terms of accomplishments, hinted at Parro
being additional, and emphasised the obtainable gains.

Additional look-up information During the online experiment (which will be de-
scribed in the next chapter) participants will be given the opportunity to request extra
information about the app. This behaviour (i.e., what type of information they request
and how long they spend reading it) will then be measured as an indicator of interest.
Nine pieces of information were created and placed in a box, each had a title and a short
description. Initially, only the titles were shown. By hovering their mouse cursor over
one of the boxes, it would `open' and reveal the description. The box would close itself
again when the mouse exited the area of the box. The same box-behaviour could be
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obtained on touch-screen devices by touching the box by �nger. Releasing the screen
would cause the box to close.

Simultaneously the underlying MouseLabWEB information acquisition processes tool
(Willemsen & Johnson, 2011) tracked the time of opening and closing of each box. This
way, both acquisition time and frequency of each individual box opening and transition
orders between boxes could be captured, allowing to get an indication of interest in a
speci�c piece of information and potential relations between them.

The nine items contained promotion-oriented, prevention-oriented, and neutral items;
three of each. Marking an item as either promotion or prevention was mainly based on
the type of feature that was described (e.g., associated formalness or level of obligation)
and how it was phrased. Each item's title was selected such that it would not refer to a
speci�c feature, but rather describe a problem (prevention) or highlight an opportunity
(promotion) in parent-teacher communication. This was done to discourage people from
not reading an item because the title already gave away too much of its content. The
titles were thus written as much as possible in such a way to stimulate people to think `I
recognise that problem, how do you propose I should tackle it?' with prevention items
and `That sounds nice, how can I achieve that state?' with the promotion items. This
should thus facilitate them to read it if they are interested in improving that particular
aspect of communication.

The promotion items were titled `Share the atmosphere of the classroom' (atmo-
sphere), `Take a break in the weekend' (weekend), and `Short lines of communication
with parents' (short lines). The prevention items had the following titles: `Get rid of
inconvenient sign-up sheets' (sign-up sheets), `Don't feel like having conversations that
wander o�?' (wandering o�), and `Are notes occasionally getting lost?' (lost notes).
The items `All your conversations within reach' (within reach), `Everybody immediately
up-to-date' (up-to-date), and `Everything bundled in one channel' (one channel) were
assumed to be more neutral, although this is subject to interpretation. The names
between brackets are the short titles that will be used to refer to them from now on. For
the descriptions used for each item, see Appendix E.

Aggregated viewing index Given the above classi�cation of promotion, prevention,
and neutral items, it can be assumed that there is a pattern of viewing interest. The
viewing data of individual pieces of information were merged in order to capture interest
in a more broader type of item rather than a speci�c, individual item (Payne, 1976).

The nine boxes were already designed with a speci�c focus in mind, e.g., some were
expected to appeal to those in a promotion focus, others to those in a prevention focus,
and yet others were expected to be neutral. A measure of interest in a type of item is
de�ned by subtracting the frequencies, or the log-times, of the prevention boxes from
those of the promotion boxes and by dividing by the sum of the two. Somebody looking
only at promotion items would receive a score of 1 on this scale, whereas somebody
looking only at prevention items would have a score of -1. A score near zero indicates
that that individual does not have a preference for either one of the types. Two viewing
indices were created: one for the time and one for the frequency data.
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Chapter 5 | Main study

5.1 Study 3 � Experiment

The preceding discussion directly lead to the third, and main, study of this research.
An experiment was designed to test the hypotheses that were put forward. In short,
the experiment assessed the e�ect of the promotion-prevention orientation of the app's
introduction on people's interest in certain aspects of the app and their �nal evaluation
of the app, while including people's chronic promotion/prevention focus.

More speci�cally, Hypothesis 1 stated that the type of introduction will trigger either
a prevention or a promotion focus. In the context of this experiment, this in turn should
cause people to look up di�erent types of information about the app and possible also
to list di�erent types of anticipated communication behaviour.

Hypothesis 2 stated that a match between chronic regulatory focus and the focus of
the description will exert stronger persuasive power than a non-match. This should re�ect
itself in `matched' participants reporting better evaluations and higher usage intention
rates compared to participants whom received a `non-matching' introduction.

Finally, Hypothesis 3 states that the information that they looked up can also mediate
the relation between framing and evaluation. Di�erently put, framing will likely alter
the type of information that people look up, which in turn can in�uence the e�ect of
framing on evaluation.

5.1.1 Method

5.1.1.1 Design

A between-subjects experiment was used to examine the e�ect of chronic promotion and
prevention regulatory focus (two separate continuous variables) and the type of imposed
comparison (personal contact with promotion frame; WhatsApp with prevention frame)
on participants' subsequent behaviour and their evaluation and intention to adopt the
product. The behaviour hereby refers to the type of items they opened in the information
acquisition-phase of the experiment. To test the interplay between these factors, an
online experiment was distributed.

5.1.1.2 Participants

The participants were recruited through the ParnasSys database. The sample population
thus consisted mainly of primary school teachers. The only requirement was that they
were unfamiliar with the Parro app, since the focus was on the initial associations of
the app. They were not compensated for their time. Half of the people were assigned
to the WhatsApp-prevention frame, the other half was assigned to the personal contact-
promotion frame.

Drop-out From the 572 people who entered, 47% (269 participants) �nished the entire
experiment. The largest drop-out was, as can be expected, on the selection-page. Here,
29.2% did not satisfy the requirements for participation. An overview of drop-out rates
throughout all the pages of the experiment can be found in Figure 5.1.
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Figure 5.1. Overview of �ow of participants throughout the experiment.

5.1.1.3 Materials

The online experiment consisted of a number of sections, which will be discussed sepa-
rately below.

On the �rst page, participants were welcomed and received a short explanation about
the contents of the experiment, which would last approximately ten minutes. They were
told the study was a joint collaboration of Parro and Eindhoven University of Technology
and were ensured of the anonymity and con�dentiality of the data. Next, the participants
received short instructions regarding the webpages themselves (e.g., they were asked not
to use the back-button on their browser to prevent their data from getting lost). Finally,
they were asked to indicate which device (i.e., mobile phone, tablet, or pc) they were
using to complete the questionnaire as this would in�uence the layout and design of the
pages for optimised viewing.

The second page was used as a �lter. The experiment's target group speci�cally
consisted of primary school teachers who did not (yet) know the Parro application.
Participants were asked to indicate whether they quali�ed these demands; if not, they
were kindly told that did not �t the research's target group.

The next page contained a brief description of the Parro application, along with an
instruction text highlighting that they should read it carefully as they would be asked
to answer questions about both the app itself and their �rst impressions later on. This
page is where the manipulation took place: two types of descriptions were constructed,
one with a promotion focus and the other one with a prevention focus. See Appendix D
for their original and translated versions. Participants were randomly presented either
one of them.

The fourth page introduced people to the next task and allowed them to accustom
themselves to using the MouseLabWEB interface through a small exercise. A 1× 3 grid
displayed three boxes, each with an animal as title and its respective jumping distance in
the hidden description. Their task was to �nd out which animal could jump the farthest.

Once the participant was con�dent he or she knew which animal could jump the
farthest they could continue to the next page. Here, the same set-up was used, except
now participants were faced with a grid composing of nine boxes (see Appendix E for
the contents). The task that people were given on this page was to get to know the app
better by reading those boxes that interested them. They were not obligated to open
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Figure 5.2. Screenshot of the original Dutch interface with one of the boxes (`Are notes
occasionally getting lost?') opened for demonstration purposes.

all, if even any, of the boxes. A screenshot of the interface is shown in Figure 5.2.

To facilitate people's participation, it was decided that the experiment should be
accessible on all types of devices. To accommodate di�erent screen sizes, two di�erent
matrix-grids were designed. On smartphones a 9× 1 grid allowed the user to optimally
view the content of the boxes while still being able to navigate across the page; on larger
screens (i.e., tablets and computers) distributing the nine boxes over a 3× 3 layout was
found to be more suitable. To prevent the display order of the boxes from in�uencing the
results, the order was randomly determined for each user. To minimise the e�ect of the
text itself on box opening times, the Dutch texts (which were used in the experiment)
were written to be of similar length (amount of words: M = 42.8, SD = 5.77).

After the information acquisition-phase, participants were asked to rate the app on
7-point Likert scales (1 = `completely disagree', 7 = `completely agree'). This page
consisted of nine items targeting their �rst impression and interest in the app (see G.2
in the Appendix). The items were constructed by ourselves to �t the speci�c context
of the app. Finally, they were asked to report whether they had any speci�c questions
about the app that remained unanswered after having read more information about the
app.

The following page targeted their anticipated usage of the app as a check for po-
tential di�erences in usage. Four questions asked them to indicate whether they would
probably mostly send pictures or textual messages, mostly formal or informal messages,
mostly business-related or personal messages, and whether they would mostly use it for
communication or organising activities and planning meetings. Per question they could
answer with either one of the options or select `both'. Additionally, they were asked
what their current most used digital means of communication is.

The eight page assessed their chronic regulatory focus. Beforehand several di�erent
scales were considered and compared based on the analyses from Haws, Dholakia, and
Bearden (2010). Their conclusion mainly was that the di�erent scales that were assessed
each had its own advantages and disadvantages and their utility thus di�ered per appli-
cation area. The BIS/BAS scale was found to be most competent for this research's goal,
as it was focused on approach-avoidance behaviour in the present (in contrast to some
other scales which focused for instance on people's childhood or anticipated future).
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The BIS, Behaviour Inhibition System, part is a re�ection of a focus on prevention.
The BAS, the Behaviour Activitation System, Reward Responsiveness subscale re�ects
a promotion-orientation (Carver & White, 1994). In line with previous research (e.g.,
Haws et al., 2010; Yi & Baumgartner, 2008), the other BAS subscales (Drive and Fun
Seeking) were deemed less appropriate for detecting a promotion/prevention focus and
thus BIS and BAS Reward Responsiveness were the only two subscales included to assess
CRF. A Dutch translation of these subscales (Franken, Muris, & Rassin, 2005) was used,
leading to a 12-item questionnaire. The answers were recorded on 7-point Likert scales
(1 = `Does not �t me at all', 7 = `Fits me completely').

Finally, the last page requested simple demographics (i.e., gender, age) and the
grade level they were (primarily) teaching in. They also had the opportunity to leave
additional remarks. A short disclaimer stated that this study was based on the actual
Parro application, however some functionalities that were mentioned did not exist yet in
the app as it was currently available on the market.

5.1.1.4 Measures

Preprocessing the data The box opening data initially contained large amounts of
noise. People moving the mouse across the screen to go from one box to another (non-
adjacent) one might brie�y and unintentionally open other boxes as well. Similarly,
people trying to scroll on a cell phone might accidentally open boxes in the process. To
minimise this noise, all entries shorter than 200 ms were removed, according to standard
practice in these types of tasks (Willemsen & Johnson, 2011).

Several criteria were further used to determine the selection of �nal participants.
Participants were allowed to violate at most one of these criteria, else they were removed
from analyses. The criteria were as follows: a) people had to open at least one box
during the explanation phase, as not opening any boxes at all might hint at a lack of
motivation, b) the average box opening time in the information acquisition phase was
at least three seconds which was the minimum time deemed necessary to start reading
the context and determine whether it is interesting enough to keep reading, c) the time
spend on the description page was at least ten seconds, otherwise they were assumed not
to have read it carefully, and d) the time of their entire participation from start to end
had to be longer than the mean minus two times the standard deviation. Note however
that nobody was �ltered out through this last criterion, as their times were su�ciently
long. Finally, a small number of people were initially rejected by the system on the
selection page, but `cheated' by going back and changing their answers. Those people
were naturally also removed as they probably did not �t the desired target population.

In the end 184 participants remained, ninety-one of which (46.9%) received the
prevention frame, the others received the promotion frame.

Scale validations The scales that were used in the experiment were assessed on their
internal consistency. Reliability analyses returned Cronbach's Alphas of .84 and .78 for
the BIS and BAS scales respectively. To check whether the BIS and BAS scales were
conceptually distinct, a factor analysis with oblique rotation (direct oblimin with Delta
= 0; to allow for correlations) was performed on those two scales combined. It extracted
three factors with an eigenvalue exceeding one: one of the scales contained all the BAS
items as expected, the two reversed BIS items were placed on a separate component,
with some cross-loadings on the component composed of the remaining BIS items (see
G.3 in Appendix G). This indicates an issue with the internal reliability of the scale.
Similarly, there is a signi�cant, but small, positive correlation between the two scales,
r = .159, p = .027, which seems counter-intuitive�although it has been observed before
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(e.g., Carver & White, 1994; Haws et al., 2010). A high score on BIS for instance would
indicate avoidance, whereas BAS is related to approach, following this logic a person
scoring high on one factor should score low on the other. We would thus sooner expect
a negative correlation, or even independence as was intended by the creators (Carver &
White, 1994). Note, however that the magnitude of the correlation is su�ciently low not
to pose a threat to the analysis of the model.

The evaluation scale had a Cronbach's Alpha of .88. However, it was originally
composed of items targeting both the attitude towards the app and those related to
intention of use, so a factor analysis with oblique rotation (direct oblimin with Delta= 0)
was performed to check for this distinction. It revealed two factors: one consisting of
the second and the sixth item of the scale and the other containing all others. The two
items on the �rst scale were the reversed scored items. Again, there thus seems to be a
lack of internal reliability.

In the end, it was decided to remove the reversed items of the evaluation scale. From
this scale only one factor was extracted, with a high Cronbach's alpha of .92. Excluding
these two items did not substantially change the results of further analyses.

5.1.2 Results

5.1.2.1 Descriptive analyses

Origin of participants The experiment was distributed in two ways: an announce-
ment was put on the ParnasSys dashboard, which would become visible after a teacher
logged in, and it was sent via email to the subscribers of the ParnasSys newsletter.
Respectively, the two ways delivered 21.5% and 78.5% of the entry level participants.
Those who reached the experiment through the email were more persistent: 49% in
contrast to 39% via the announcement completed the experiment.

The vast majority (72%) of the participants completed the experiment on their
computer. Twenty-one percent used a mobile phone and the remaining eight percent
used a tablet.

There was a signi�cant e�ect of device on box opening frequencies, F (2, 266) =
6.335, p = .002, as the amount of opened boxes seemed to increase with screen size.
People on a mobile phone tended to open fewer (M = 10.1, SD = 4.7) compared to
participants on a pc (M = 12.7, SD = 5.0). Tablet users were in between with an
average of 11.3 boxes (SD = 4.7). There was no similar e�ect on box open time, nor
was any individual box's viewing behaviour in�uenced by device type.

Time of completion Beforehand people were informed that participation would last
for about ten minutes. This turned out to be a decent estimate: on average people
�nished in a little less than nine minutes. Looking more closely at the data revealed
that there were some with an extremely long time (e.g., seventy minutes), these were
probably distracted during the experiment and continued later on. This was not seen as
a reason to assume their data would be invalid, therefore these participants were kept in
the analysis.

Demographics The �nal 184 participants (88.0% female) were aged between 21 and
65 (M = 46.1, SD = 10.9). The grades in which they taught were roughly evenly
distributed, 21.7% in grade 1-2, 22.8% in grade 3-4, 15.2% in grade 5-6, and 22.3%
in grade 7-8. The remaining 17.9% indicated `not applicable' and were probably from
the school board, had an administrative function, or taught in school types other than
primary schools.
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Figure 5.3. Percentages of participants' current (digital) means of communication.

In the experiment participants were asked about their previous means of communica-
tion. As can be expected, email was lead runner with 72.1%. About sixteen percent had
a di�erent school-tailored communication app and 5.5% used WhatsApp. 3.3% listed the
school website as a communication tool and another 3.3% wrote down handed-out notes.
Three percent used the newsletter and 2.6% explicitly listed face-to-face conversations.
The remaining 6.3% listed miscellaneous communication tools. These results are also
shown in Figure 5.3. Despite that the question in the survey explicitly asked for their
digital means of communication, it is interesting to note that people listed non-digital
communication means as well. Some participants mentioned face-to-face communication
to `protest' against digital means. It is therefore an indirect indicator of their opinion
towards the app and thus relevant to include. On average, people had 1.12 means of
communication, with 23.9% of the participants having more than one communication
mean and 3.4% even more than two means.

Preferred message style In Table 5.1 the results from the preferred message style
are summarised. To target message style, people were asked to choose between two
`extremes' within four di�erent categories. A quick glance at the graphs in the right-
most column revealed that most people adopted a neutral position and wanted the app to
be capable of doing both (e.g., both organising and communicating, rather than one over
the other). As can be expected, teachers are inclined to focus on formal and business-like
communication over informal and personal communication. Furthermore, there seemed
to be a small preference for text over photo's and for communicating over organising,
however the majority took on a neutral stance on those two categories.

To see whether these four items could be merged, factor analysis followed by a
reliability analysis were performed. The factor analysis indicated that the `content' item
did not �t in with the rest. The other three items were checked for internal consistency,
however they received a low Cronbach's alpha of .60, which was deemed insu�cient to
merge them into one measure. The four message style indicators will thus continue to
be regarded separately.
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Table 5.1. Overview of the preferred message style.

Message style % Graph

Type textual 18.5
neutral 76.1
photo's 5.4

Formalness formal 36.4
neutral 50
informal 13.6

Businesslike business 65.2
neutral 32.1
personal 2.7

Content organising 8.7
neutral 72.3
communicating 19.0

5.1.2.2 Explanatory analyses

General box opening behaviour On average people opened 13.4 (SD = 4.1) boxes
for roughly 7.9 (SD = 3.5) seconds each. In total they spent about 71.8 seconds reading
boxes (SD = 31.3).

A multilevel mixed-e�ects linear (poisson was used for the frequency data) regression
was performed to inspect the box opening behaviour for individual boxes within both
frames. There were no main e�ects on the frequency of box openings (frame: p = .81;
box: p = .87), nor an interaction e�ect (p = .81). Regarding the log-transformed box
opening times, there again was no main e�ect of framing (p = .83) and no interaction
e�ect (p = .892). However, there was a signi�cant main e�ect of individual boxes on
time itself χ2(8, N = 184) = 115.27, p ≤ .001, indicating that some boxes were opened
longer than others regardless of framing. Graphical overviews of the estimated mean
frequencies and box open times per frame can be found in Figure 5.4. The log time and
frequency data are displayed on the horizontal axis. The vertical axis shows this data
per individual box sorted by type: the top three boxes are the promotion boxes, the
middle three boxes are neutral, and the lower boxes are the three prevention boxes. For
sake of completeness�despite that no e�ect of framing was found�a distinction is made
between the promotion (light gray) and prevention (dark gray) framing.

Post-hoc analyses summarised in Table 5.2 revealed, amongst others, that especially
the boxes `up-to-date', `sign-up sheets', `weekend', and `short lines' were opened longer
than the boxes `within reach' and `atmosphere'.

Table 5.2. Observed log-transformed box opening times per box.

Box M Std. error

weekend 3.92a .022
short lines 3.87a .022
atmosphere 3.72b,c .022
up-to-date 3.88a .022
within reach 3.75b,c .022
one channel 3.82d .022
wandering o� 3.81d .022
sign-up sheets 3.90a .022
lost notes 3.78b,d .022

Note. Each subscript letter denotes a subset of boxes that do not di�er signi�cantly from each
other.

Further, the post-hoc tests on the box and framing interaction revealed that there
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(a)

(b)

Figure 5.4. Box opening behaviour in terms of estimated marginal mean (a) time and (b)
frequency data on each box per framing of the introduction text. The error bars indicate the
standard error.

were also no individual box opening times and frequencies signi�cantly a�ected by
framing. If the e�ect is only small, there can nevertheless still exist an e�ect on the
aggregated index score (i.e., the prevention boxes combined and the promotion boxes
combined), which will be tested in the next section.

Validation of the aggregated viewing index As discussed in the Operational-
isation, aggregated time and frequency indices were constructed to �nd patterns in
information acquisition behaviour. The previous analysis of framing on box viewing
behaviour was extended to check whether participants' behaviour was in line with our
expectations: that is, people with a promotion frame would open promotion boxes more
often or longer compared to prevention boxes, whereas the opposite would occur for
people who had received a prevention frame.

To objectively test whether any di�erences in box opening behaviour between frames
coincided with our estimates, multilevel regression analyses on both frequency (with Pois-
son distribution to compensate for the non-normal frequency data) and log-transformed
time data with framing as a between-subjects variable were performed. The direction
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Table 5.3. Estimated box types based on time and frequency data by framing compared to our
own presumed classi�cation

Box Presumed type Predicted type
frequency time

weekend + 0 0
short lines + � 0
atmosphere + + +
up-to-date 0 � �
within reach 0 + +
one channel 0 0 0
wandering o� � 0 0
sign-up sheets � 0 �
lost notes � 0 �

Note. The presumed types (left most column) were classi�ed based on the literature as further
discussed in the section Operationalisation.
+ signi�es a promotion item, � a prevention item, and 0 a neutral item.

of the estimated framing e�ect on a box was used to mark it as either promotion or
prevention. Given that no e�ects were signi�cant (see previous section), boxes where
framing had an e�ect on viewing behaviour with a signi�cance stronger than .6 were
included. In other words, all boxes with a signi�cance over .6 were marked as a `neutral'
box. The value of .6 was chosen as this value seemed to be a good cut-o� point; it
returned not too much nor too little neutral boxes.

This was done separately for the time and frequency data. The data that was used is
enclosed in Appendix G (Table G.1), a summary of the outcome is reported in Table 5.3.
The boxes `within reach' and `atmosphere' were marked as promotion boxes by both the
time and frequency estimates, similarly, `up-to-date' was considered to be a prevention
box. Furthermore, `sign-up-sheets' and `lost notes' were regarded to be prevention boxes
by the frequency data, whereas they were neutral by the time data. The opposite
occurred with `short lines': it was marked as a prevention box by the time data, but as
a neutral box by the frequency data. The unmentioned boxes were all seen as neutral
boxes by both measures. Comparing these outcomes with our own estimates (see Table
5.3, left most column) revealed that frequency was slightly more closer to our intuition
and reasoning (it agreed on four boxes whereas time agreed on two with our own scale,
plus the only disagreements were about items marked as neutral on one of the scales).
The largest deviation was found on the box `short lines'�prevention according to the
time, promotion according to our scale, and neutral by the frequency data.

Based on this, several deviations on the original, literature-based, index were created.
However, the alterations did not lead to signi�cant changes in the outcome of further
analyses. With extensive moderations of the original scale, eventually a main e�ect of
framing on the indices was found, however this was likely mainly due to over�tting the
data. So given the fact that we were already dealing with insigni�cant framing e�ects
on individual boxes and small adjustments did not lead to improvements of the model,
we continued to use the original unadjusted scale in further analyses. This also entailed
that Hypothesis 1 was not con�rmed; the viewing behaviour on both individual boxes
and the aggregated index scores was not a�ected by the framing of the introductory text.

Model testing In this section the proposed model will be tested. Recall that our
hypotheses predicted an e�ect of framing on the (time or frequency) viewing behaviour,
which is likely to be shaped by their chronic regulatory focus. Furthermore we stated that
a match between framing and CRF would lead to a higher evaluation. And �nally, the
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third hypothesis stated that the direct e�ect of framing on evaluation would be mediated
by the viewing index. Thus, in di�erent terms, the e�ect of framing on evaluation is
mediated by viewing index.

A mediation analysis between framing and evaluation with the viewing behaviour as
mediator was performed. BIS and BAS scores were added as moderators to the e�ects
of framing on viewing behaviour and of framing on evaluation. Model 12 of Hayes's
PROCESS module was used, see (Hayes, 2015, p. 14) for a conceptual and statistical
diagram. This model was run with both viewing behaviour measures separately. The
model coe�cients can be found in Tables G.4 and G.5 in the Appendices.

To test the �rst hypothesis we regarded the �rst part of the mediation. As we had
seen before, framing did not have a signi�cant e�ect on both the frequency (p = .34) and
the time index (p = .65). Thus, people who had received a promotion frame did not open
promotion-boxes more often compared to those who received a prevention frame or vice
versa. The BIS and BAS scores also had no impact on the frequency index (p = .56 and
p = .65). Regarding the time index BIS and BAS did not exert a signi�cant in�uence
(p = .48 and p = .47).

(a) Mediation of frequency index (b) Mediation of time index

Figure 5.5. Mediation of viewing behaviour on the e�ect of framing on evaluation. BIS and
BAS were included as potential moderators. Only relevant or signi�cant e�ects were included
in the drawn model.
* p ≤ .05, ** p ≤ .01

The second hypothesis stated that a match between framing and CRF would be
more persuasive than a non-match. To test this, we have investigated the rest of the
mediation model. The only signi�cant e�ect on evaluation came from the BAS score
(p ≤ .001). Additionally, framing, BIS, and both types of viewing behaviour did not
have any e�ects on evaluation (all p > .17). Thus, no mediation was found, that is the
e�ect of framing on evaluation was not mediated by viewing behaviour, and Hypothesis
3 was thus not con�rmed. Additionally, no interactions between framing and BIS/BAS
scores were found. Thus also no support for Hypothesis 2 has been found.

5.1.2.3 Exploratory analyses

Framing on BIS/BAS To verify that the framing in the introductory text did not
have an in�uence on the BIS/BAS-scale, a GLM ANOVA was performed with framing
as a between-subjects variable on the �nal BIS and BAS scores. Framing indeed had no
e�ect on either one of them, (p = .93 and p = .66, respectively) as was intended given
that BIS and BAS should re�ect long-term personality traits and thus should not be
strongly in�uenced by reading an introductory text.
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Framing and BIS/BAS on message style It was assumed that people's temporary
and chronic regulatory focus would also to some extent determine how they would like
to use the app and what type of messages they would prefer to send. To this end, GLM
AN(c)OVAS were performed with framing and BIS/BAS scores as predictors for the four
preferred messages styles.

Formalness was only a�ected by framing, F (1, 180) = 5.78, p = .017, η2 = .67,
meaning that those who received a promotion frame tended to prefer informal messages
compared to those who received a prevention frame.

The business-versus-personal trait was signi�cantly a�ected by both BIS and BAS,
F (1, 180) = 6.02, p = .015, η2 = .68 and F (1, 180) = 4.49, p = .035, η2 = .56; the higher
the BIS score and the lower the BAS score of an individual, the more likely they were
to want a businesslike communication.

Thirdly, the type of message (i.e., textual versus photo's) was only marginally signif-
icant in�uenced by BAS, F (1, 180) = 2.91, p = .09, η2 = .39, meaning that there was a
small trend that people with a higher BAS score were more likely to send photo's rather
than messages with only text.

Lastly, the type of content (i.e., communicating versus organising activities) was not
a�ected by any of the predictors. Beforehand, however, it was already expected that the
e�ects on this measure would be the least strong of all.

Note that all of these e�ects were in line with what can be expected based on the
properties of BIS, BAS, and framing.

Box openings per grade level As was hinted at in the two exploratory studies,
teachers from di�erent grade level seemed to be interested in di�erent aspects of the
app and communicated di�erently with the parents. To �nd di�erences between grade's
interests, multilevel mixed-e�ects regressions on box openings times and frequencies with
grade level as a between-subject factor were performed. Let us �rst regard the poisson-
corrected frequency data. There was no main e�ect of grade (p = .45) as can be expected,
nor an interaction e�ect (p = 1.00). Thus, frequency of individual boxes was not a�ected
by grade level of the teachers. To see whether the aggregated index would be in�uenced
by grade, an ANOVA was performed with group as between-subjects factor. Again, there
was no e�ect of grade level on frequency (p = .81), meaning that grades did not di�er in
the frequency of promotion versus prevention boxes that they opened. Since the graphs
did not provide a lot of insight and there were no hypotheses involving grade level, the
graphical overviews of the results are shown in Figure G.1 in Appendix G.

The same procedure was followed for the time data of the box openings. Again, there
was no main e�ect of grade on the opening times of individual boxes (p = .49). However,
there was a signi�cant interaction e�ect between grade and boxes, χ2(32) = 57.41, p =
.004. To check whether these e�ects were in line with the promotion and prevention
categorisation, an ANOVA was performed with the aggregated index score. This e�ect
did not reach signi�cance, p = .50.

In sum, grade level does not seem to in�uence the promotion- or prevention-orientation
of teachers during the information acquisition-phase, even though there are some di�er-
ences on individual boxes.

One could expect that as children age, certain aspects gradually become more im-
portant whereas others fade away. Judging by the previous �gure there indeed seemed
to exist an increasing trend in some boxes whereas other boxes showed a declining trend
as the grade level became higher. To test whether this e�ect applied here, the analysis
was repeated with group added as a covariate instead of a as factor on the individual
box opening behaviour. For this analysis, the group that selected `not applicable' was
�ltered out.
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It turned out the grade level as a covariate did not exert a signi�cant interaction
with individual box frequencies, p = .87, but it did exert an e�ect with their time,
χ2(8, N = 151) = 16.71, p = .033. This indicates that the e�ect of grade level on
opening frequency di�ered signi�cantly per box; post-hoc tests, however, revealed no
box-speci�c signi�cant interaction e�ects with grade (all p > .14). That is, within boxes
there did not seem to be signi�cant strong correlations between grade level and time.
The trends visible in the graph were thus only weak trends.

Analysis of questions posed by the participants After the box opening phase
participants were given the opportunity to leave additional questions they might have.
The forty questions that were asked, were analysed and placed into several categories.
This analysis is enclosed in Appendix F.2.

5.1.3 Discussion

The main motives for this �nal study were the outcomes of the �rst two studies indi-
cating di�culties around the initial encounter of the app: people tended to draw strong
comparisons with existing means of communication causing them to fail to see that Parro
di�ered on certain aspects. In turn, this made them reluctant to look into the app more
deeply and see the bene�ts. This study attempted to �nd a way to change people's �rst
impression in order to facilitate adoption. Two introduction texts with each its own
framing (promotion versus prevention) were designed and their e�ect on information
acquisition-behaviour and evaluation was put to the test.

The resulting analyses revealed that framing did not determine participants' viewing
behaviour nor did the manipulation in�uence the �nal evaluation. Moderation by chronic
regulatory focus was also not present in the models.

Thus it can be stated that�within the boundaries of the current research�no
convincing evidence in favour of the hypotheses has been found. Possible limitations of
the study potentially accounting for this will be discussed in the next section. However,
for discussion purposes, let us assume that even in a perfect design the e�ects as
hypothesised do not occur. This would imply that people's initial point of view is
di�cult to alter. More rigorous measures would then be necessary to convince people
to nevertheless try out the app. As we for instance already saw in the interviews, some
people might need a couple of weeks�if not more�to accustom themselves to the app
and start accepting the change and realising the bene�ts. If this is indeed the case it
will be di�cult to construct applicable measures other than stimulating schools to run
pilot tests among a small group of teachers and for them to share their experiences with
their colleagues.

Note however that the in�uence of framing and BIS/BAS scores on preferred messages
styles hinted at the existence of the hypothesised e�ects. So now let us assume that
there does exist such an e�ect but we simply did not manage to �nd it. Assuming that
a replication of this study under di�erent circumstances does �nd it, it would imply
that people can be helped in their adoption process. After �nding out what type of
user (or school) the company is dealing with, a personalised solution (e.g., in terms
of features that may interest them or how to use it in their daily routine) could be
e�ective in persuading them to try out the app or even in�uence the �nal adoption rate
or evaluations people have.

5.1.4 Limitations

A number of factors can be assumed to have played a role in not �nding con�rmations
for the hypotheses. The context, the strength of the framing, and the validity issues
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will be further elaborated upon below. Note that this is not an exhaustive list. For
instance, people who entered the experiment were probably not actively searching for
an alternative means of communication. Because of that they might have been less
susceptible to problem phrasings as they were less aware of the problem to begin with.
Replicating these type of manipulations on a product page for example might lead to
more persuasive strength since the people visiting there already have a problem in mind
for which they are trying to �nd an appropriate solution.

The fact that framing did not in�uence BIS/BAS is an indicator that the BIS/BAS
indeed measured more long-term personality traits and allowed us to distinguish the
e�ects of temporal and long-term foci of participants. On the other hand, it might
also hint at the framing not being persuasive or strong enough. For instance, Strack,
Schwarz, and Gschneidinger (1985) have shown that previous judgements can act as
primers for general life happiness (a presumably long-term and relatively stable concept).
Thus, a strong framing could have been able to in�uence the assessment of chronic
regulatory focus. Given that this e�ect did not occur, the introductory texts might not
have emphasised the promotion/prevention state well enough to be conceptually distinct
and thus in�uence people's behaviour and attitude as well. Future research should
replicate the experiment with pre-piloted introduction texts to con�rm that framing
truly does not exert the hypothesised e�ects.

Two of the scales used in the experiment had internal reliability issues, these were
the evaluation scale and the BIS scale. With BIS one obvious potential explanation can
be found in participants' responses after they had �nished the experiment. A number
of people had complained about how personal the questions were while referring to
the BIS and BAS scales, some even mentioned that they prematurely terminated their
participation because of them. Also those people who did not make this remark might
have taken the questions less seriously or might have been reluctant to answer them
truthfully. From the point of view of a participant who does not have any further
knowledge about why those questions were included, this type of response makes sense.
The questions may not have been properly introduced or should have been altered to
better �t the context of the experiment. This latter option was considered beforehand,
however a preference was given to validated and commonly-used scales to increase
generalisability of the results. The point of view of the participant should be better
taken into consideration in future studies.

It is worth noting that the evaluation scale preceded the BIS/BAS questions. Thus,
this could not have in�uenced their evaluation of the product and this also means that
there must therefore be another reason for the evaluation scale not to be reliable. A
commonly used explanation for reversed items to be extracted to a second component
(as was the case with the evaluation scale) is that they were not formulated properly
and people did not realise that they were being asked the opposite (e.g., not noticing
the word `not'). In this case, this does not seem to be a valid reason since they were
formulated quite strongly (i.e., �the app seems complicated� and �I'm worried about its
usage�) making it unlikely that they were misinterpreted. Another explanation that �ts
this context better is that people in that stage of the experiment felt like they did not
have enough information to evaluate the product already. This could have caused them
to rate all items more or less similarly, causing the reversed items to deviate from the
rest after their scales were inverted. They might �rst want some hands-on interaction or
screenshots or other more concrete and visual information before making up their minds.

There were two layouts of the matrix in the information acquisition-phase where the
boxes were displayed: one for smartphones, a second one for tablets and PCs. Which
boxes they opened, or how long, were not in�uenced by device type, although we did see
that, as was already brie�y mentioned in the results section, people on cell phones tended
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to open fewer boxes compared to people on pc's. Regardless, it is worth mentioning
that the di�erence in layout undoubtedly changed participants information acquisition
behaviour and information processing. On larger screens, participants had a better
overview of all options making it easier to scan through all the options, select which boxes
they want to open, or compare the content of several boxes `side-by-side' by alternating
between them. However, given that most boxes targeted their own problem or subject,
the comparisons between boxes was deemed not relevant to further investigate the e�ect
of device.

The design of the experiment might have had a di�erent e�ect as well. Upon entry
on the page all boxes were displayed with only their title showing. Even if framing
had some e�ect on people's worries or anticipations, the reading of a box title could
counteract this e�ect. Suppose that people with a promotion frame were initially not
worried about sign-up sheets. Then seeing the title of the box about sign-up sheets could
nevertheless have triggered this problem, causing them to open the box and in�uencing
the viewing behaviour. Inversely, if they had not seen the box title, they might not have
been interested in that problem. A di�erent design may overcome this e�ect (e.g., letting
people list their wishes or problems), however this design strictly limited the amount of
pieces of information that people could request and was not reliant on people's own
initiative and recall, facilitating the analysis of the data afterwards.

In line with the previous point, also note that not opening a box does not necessarily
mean that people are not interested in the content. As noted in the section Operational-
isation, an attempt was made to create abstract box titles that do not directly reveal the
feature behind it. However, a title such as `Share the atmosphere of the class' might not
have been abstract enough. People were likely able to guess that it was about sharing
photo's and thus be less likely to open the box (since they already knew what was inside
it).

Although the hypotheses were not con�rmed, there were some other interesting side-
e�ects that occurred. Interestingly, framing and BIS and BAS did in�uence people's
anticipated preferred message styles in line with the theorised e�ects. This may hint at
the e�ect of regulatory focus not being pronounced enough to a�ect their �nal evaluation
despite a�ecting their interest in certain messages styles.

In conclusion, it can be stated that this research did not show any strong e�ects of
framing and regulatory focus. This series of three studies did however provide pointers
for future research and it has provided interesting results for the Parro development team
on di�erent areas, also those not directly related to regulatory focus.
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Exploratory studies From the �rst study, and brie�y touched upon by some of the
participants in the �nal study, it can be deduced that teachers could appreciate more
guidance from Parro on how to get started. This can already partially be achieved by
o�ering them guidelines and hand-outs (both for them and the parents). This can help
ensure a decent introduction at a school level and prevents teachers from resisting as was
seen in one of the interviewed schools. An introduction with a hands-on approach and
agreements on how it will be used might be the most e�cient way to convince teachers
of the merits of Parro compared to communication apps not tailored to a school-context.

Current communication means The study showed that roughly 16% of the partic-
ipants already had a school-tailored communication app. Argued inversely, this means
that there still is a large group of 84% that can, from the point of view of Parro, be
`conquered'. Furthermore it showed that approximately one out of every four teachers
used several means to communicate with parents. Strategically, this is useful information
for Parro as this hints at most teachers having potentially ine�cient communication
channels set up.

Which information interest people? Despite that no e�ects of framing on box
opening behaviour were present, there was a general tendency for some boxes to be
opened longer than others. Looking back at Figure 5.4a, certain boxes are capable of
capturing the reader's attention longer or more frequently than others. Especially the
boxes `weekend', `short lines', `up-to-date' and `sign-up sheets' tended to be opened quite
often. It might be interesting to dig deeper in the data to create a ranking and discover
whether speci�c boxes were more likely to be opened �rst rather than at the end of the
session. Although it can be argued that there likely not will be large e�ects given the
size of the matrix: people will probably start scanning the boxes until they �nd one that
might interest them, read it, and then continue their scanning process until the next
interesting one, rather than �rst scanning all and opening the one that interests them
the most the �rst.

The analysis on box viewing behaviour also showed that certain aspects of commu-
nication di�er in relevance based on the grade level of the teacher's class. For instance,
more importance was attached to having a free weekend as the grade level increased.
Moreover, the lowest grade did not seem to care that much about keeping everybody
up-to-date, which is probably due to them having more face-to-face moments with the
parents. Having all communication bundled in one channel seemed to be more relevant
in the lower grades.

Questions asked by participants From the questions that people asked several
interesting conclusions can be drawn. As was already mentioned, there were a number
of people who, despite reading a certain box, still asked a question about it. This hints
at the importance of, in this particular example, allowing the app to be `turned o�'
at speci�c times. But it also shows it is not something people will be easily convinced
about. It might be necessary to spend more e�ort into explaining this or even to let
them experience the functionality through a short demo.
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Another important thing to emphasise more clearly is the accessibility of the app.
Several people wondered about how to deal with parents who did not have the app or
had a phone that was too old. Due to the online web-version, which can be accessed from
practically any device with an internet connection, this should not pose any impediments
to start using the app. Additionally, people with unread messages will be noti�ed about
this through email. This may not be clear at �rst sight, though, but may nevertheless
be an important thing to immediately make clear to the teacher to prevent them from
dropping out before looking deeper into the product.

Other things that people were wondering about were for instance the usefulness to
the school board. Emphasising that this is possible might help to place the app not
only as a teacher-parent app, but as a school-wide app. After all, it is often the school
board rather than the teacher who makes the �nal decision in the usage of these type of
systems.

Some teachers speci�cally asked about whether Parro had research results to con�rm
that the time that the app will save them in communication will truly be more than the
time needed to invest in start learning to use the app. This research was not speci�cally
aimed at time expenditure, however we did saw in the �rst two studies that teachers who
had successfully implemented the app in their routine sometimes felt that they spend
more time than before. However, they also noticed an increase in communication quality
and involvement from the parents. It might be interesting to perform more tailored
research into this and use this in their advertising.

Another teacher said she was afraid of unnecessary competition between teachers.
She felt like parents would start to judge teachers based on how actively they post
pictures and feared that they would neglect other qualities. This is a point to keep in
mind when designing the app's new functionalities.

Other interesting questions that were asked, were �how can I learn, step by step, how
to get started and learn to work with it?� and �if parents make photo's during a school
event, can they also show them to other others via Parro?�.

Regulatory focus on message style In the second study it was already seen that
di�erent types of usages emerged based on the comparisons that people drew, which
was extended in the �nal study. Both short-term regulatory focus (i.e., framing) as
well as long-term regulatory focus (i.e., BIS and BAS scores) predicted one or several
aspects of an individual's preferred message style. These di�erences could be employed
by the Parro team to pro�le themselves properly for di�erent types of users or schools.
Emphasising di�erent features or aspects of the app based on one's focus could help
capture or maintain interest of potential customers by o�ering them `personalised' advice
about which features they may like.

59



Chapter 7 | Summary

In a series of three studies this research attempted to dig deeper into the adoption
processes underlying a primary education communication app.

Parro, the app in question, has been constructed based on several issues that emerged
from the �eld. One of the main issues with most communication apps is that they�as can
and should be expected�facilitate communication. However, given the speci�c context
of a teacher who needs to communicate with dozens of parents this is not a desired
e�ect. One single message sent has the potential to unchain an abundance of reactions
and counter-reactions without necessarily contributing to the quality and content of the
conversation. A standard means of communication might therefore not be a good tool
for parent-teacher communication. Ideally, communication should be allowed to take
place, but within certain boundaries of what is deemed appropriate. To this end, Parro
includes a number of features that help streamline communication, without blocking it
all together. The development team is aimed at designing a product that places the
control over conversations back at the teacher and increases people's level of privacy,
while at the same time focusing on ways to enhance the quality of the communication.

For instance, by default, parents can not respond to group announcements that are
sent out by the teacher. Rather, if they really do need or want to respond they can turn
to the one-on-one chat conversations with the teacher. This aims to ensure a less chaotic
and more qualitative communication. Furthermore the app does not ask members for
their phone number. Only an email address is required to set up an account, but this will
remain hidden for other members. Both parent and teacher can thus keep their contact
information private while communicating.

Models of parental involvement support the idea of a communication app. Children
in primary education are at a critical phase in their development which will a�ect them
even later in life (Epstein & Sheldon, 2002). Several theories emphasise the importance
of constructing a trusty relationship between parent, teacher, and child (e.g., Dauber &
Epstein, 1993; Adams & Christenson, 2000). This can partially be achieved by actively
communicating between them and providing tools and tips for parents to help their child
at home.

Despite being a product designed with clear goals in mind, the adoption rate was
not going as smoothly as was anticipated beforehand. To better understand why this
occurred and how it could be resolved research was needed. Tackling this problem �rst
required a better understanding of the users and their motivations, giving the �rst two
studies of this research a mostly explorative nature. The third, and �nal, study tested
the developed hypotheses.

7.1 First qualitative study

The �rst study consisted of twelve thirty-minute interviews with existing users and was
performed with several goals in mind. The interviews were aimed at clarifying the
phases of the adoption process that people needed to go through and identify potential
boundaries. Another goal was the validation and further exploration of teachers' needs
and issues that were assumed to exist by the Parro development team. The main results
that contributed to the next phases of the research are listed below.

The issues and problems within parent-teacher communication that were assumed by
Parro all came forward during the interviews. Teachers found the inability for parents
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to directly respond to a group-announcement a great relief. It allowed them to be free
to send information and updates to parents and not having to worry about dozens of
responses afterwards. They also clearly emphasised the importance of their weekend
(or more general peace outside of work hours) which was safeguarded now that their
number remained private. Time usage was not identi�ed as an issue. Some people
claimed they had more time left compared to their previous communication means.
Several others actually spent more time, however they also noticed an increase in quality
of communication and parental involvement and therefore did not experience it as a
negative aspect of the app.

The interviews also uncovered di�erent types of users and with it di�erent types of
usages. For instance, lower grades tended to have more photo-opportunities in class
and during break time, causing both parent and teacher to be more enthusiastic about
using the app. Higher grades instead tended to mostly appreciate the privacy of the
app. This could be generalised to two opposing visions: `Parro is an all-in means of
communication' compared to `Parro is an additional channel great for sharing the fun
parts'. This former group tended to focus on formal announcements and strict separation
between business and personal, whereas the latter group had an informal approach mostly
including sending photos. They also seemed to be more interested in getting feedback
from the parents and wanted to know whether they like the updates.

Furthermore, interviewees barely experienced any issues with the interface of the app
itself. Rather than issues with the usability, the predominant reasons for not wanting to
use the app seemed to emerge from the early introduction phase. A proper introduction
about how and why the app is going to be used is crucial to develop support and
understanding. As one school in particular demonstrated, it takes some time to convince
people that the app can actually make its promises come true. Interviewees (which
tended to have a positive opinion) would often refer to their reluctant colleagues who
did not see the bene�ts of the app due to comparisons with other communication means.
This would lead to associations of an abundance of messages per day and conversations
that would wander o�. Once they had established these comparisons, it was hard to
persuade them from Parro's advantages. Furthermore, a number of people was resistant
to the concept of a mobile phone app fearing that they would not be able to reach all
parents and had to rely on email as a back-up for those parents without a smartphone.

7.2 Second quantitative study

In order to con�rm these results on a larger scale, a questionnaire was sent out. This
second study was aimed at a more broader audience and hoped to attract both teachers
and parents, as well as more diverting opinions (the interviews attracted�because of
their nature�mostly users with positive experiences). Content-wise the questionnaire
aimed to learn more about how people compared the app to existing means and to �nd
any relations between how they use the app and user characteristics such as grade level.

Although the amount (merely 24 participants) and diversity (no parents) of the
respondents was disappointing, the survey did result in a con�rmation and more deeper
insight into the comparisons people drew and the e�ects on their usage. The two
comparisons that were mentioned by far the most often each had di�erent purposes
linked to it. People who compared it as a type of WhatsApp with some aspects of
personal communication were focused on events and special occasions, whereas those who
made the inverse comparison, i.e., personal communication with aspects of WhatsApp
were instead focused on everyday communication. Furthermore, the personal contact
comparison lead to actively sharing photo's, while the WhatsApp comparison triggered
a need to organise activities together with parents. Thus, not only did people draw
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di�erent comparisons, they simultaneously also had a di�erent approach on how to use
the app based on that comparison, con�rming the assumptions that emerged after the
analysis of the interviews.

7.3 Initial encounter of the app

With this new knowledge in mind, an attempt was made to come up with a method
to change people's initial image of the app. As was revealed by the interviews, a
wrong image of how the app shapes communication lead to negative anticipations and
potentially even to rejection of the app. If the initial comparison can be altered in such a
way that these associations do not occur, then this should facilitate the adoption process
and allow people to construct a well-informed opinion. To this end, the categorisation
and comparison processes were further studied in a literature search.

Studies and theories from both �elds show that in general after a product is associated
with a certain standard, assimilation towards this standard will occur. That is, properties
of the standard will be conveyed into the new product and the evaluation will be based
on the experiences people have with the standard. This makes it easy to quickly and
e�ciently build up knowledge about a novel product. Though it can be assumed to be
accurate in a lot of cases (e.g., `I didn't like the �rst episode of a series, so I probably
will also not like the second one'), there are some cases where it does not work that well,
including the case of Parro. For instance, comparing Parro with WhatsApp will cause
its disadvantages or negative associations to be transferred onto Parro (as was already
seen in the interviews as well).

Research in comparison processes has however discovered scenarios where this e�ect
can be (partially) counteracted. The�for this research�most critical cases came from
Yi and Baumgartner's (2008) work. They investigated attitudes in combination with
promotion and prevention foci. A promotion focus is characterised by approaching
positive end states and is associated with more a�ective processing. Prevention, in
contrast, is characterised by avoiding negative end states and is accompanied by more
analytical processing. Combined they are referred to as a person's chronic regulatory
focus (CRF). Besides a focus inherently attached to someone's personality, this focus
can also, temporarily, be imposed upon someone through external stimuli.

Yi and Baumgartner (2008) tested the interplay between the framing of a problem
statement (i.e., the external stimulus) and an individual's chronic regulatory focus.
Their results showed that the promotion frame lead to more favourable attitudes and
behaviours with people having a chronic promotion focus, whereas people presented
with the prevention frame were most likely to show favourable attitudes when they had
a chronic prevention focus themselves. Thus, the compatibility between message frame
and an individual's chronic regulatory focus can enhance persuasion.

7.4 Final explanatory study

Given that WhatsApp had mostly negative associations and personal contact mainly
positive ones, it was argued that a prevention frame would be most suited to trigger
people into contrasting away from WhatsApp, whereas a promotion frame would be
more suitable in combination with personal contact as it would cause assimilation. In
line with this reasoning, two introduction texts were designed and tested in the �nal
study.

After reading one of the two texts (i.e., WhatsApp-prevention or personal contact-
promotion), participants (teachers that were unfamiliar with the app) had a chance to
request additional information. Each piece of information was�without knowledge of
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7. SUMMARY

the participant�classi�ed as promotion- or prevention-oriented or as neutral. A software
tool kept track of which pieces of information were viewed, for how long, and how often.
At the end, participants were asked to leave their evaluation and anticipated usage style
and their CRF was assessed.

The results showed that the framing did not in�uence their viewing behaviour of the
di�erent types of information, nor did either one of these predict their �nal evaluation
score. Moreover, the CRF did not contribute to these e�ects. Although the main model
was thus not con�rmed, an e�ect was found of framing and CRF on the anticipated
preferred message styles: people with a (short- or long-term) promotion focus inclined
towards informally sending photo's and communicating in a personal manner in con-
trast to people with a prevention focus which tended to prefer sending textual, formal
announcements in a businesslike manner.

The presence of these e�ects hinted at the existence of other e�ects as well. In
the present study it could be the case that the framing was su�ciently strong to alter
their communication styles, but not strong enough to a�ect people's end evaluation. A
replication under di�erent circumstances or with di�erent texts might thus nevertheless
lead to a presence of the other hypothesised e�ects. For example, people who are
actively searching for a solution to communication issues might be more susceptible to
the framing. Similarly, more time might need to be reserved for informing and persuading
them and letting them experience it directly before being able to in�uence their �nal
evaluation.

In the end, this research provided more insight in processes that play a role in people's
adoption of a novel technology. More speci�cally, it provided Parro with valuable insights
in their user's behaviours and attitudes and o�ered them guidelines on how to further
position and develop their app.
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Appendix A | Screenshots Parro

Figure A.1. Overview of the main screen and its components as seen on a tablet. On the left
hand side is a navigation bar (currently displaying the groups). The right hand side contains
the actual content (in this case the announcement stream of group 6). On the bottom left, the
di�erent tabs are shown to allow the user to switch between group announcements, calendar
view, chats, and settings.
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(a) Example of the parent's view in a chat
modus when the teacher has silent modus
enabled. At the bottom of the screen an
overview of the teacher's contact hours are
displayed.

(b) View of a teacher's request to an
organised event. At the very bottom of
the screen the parent can indicate his or
her attendance (accept, tentative, decline).
Just above that, a number of materials
are requested. Parents can indicate if and
how much they can deliver with the blue
plus-sign. The parent shown in the image
will provide two of the six requested soccer
balls, but is unsure whether he will be
attending the event itself.

Figure A.2. Screenshots of Parro's silent modus and the organisation of activities.

68



Appendix B | Interview questions
study 1

Interview questions teacher

Introduction
Welcome. I am investigating communication within the primary education, more specif-
ically, I am focused on the communication between parent and teacher. This study is
performed in collaboration with the Parro development team. I am very curious about
how you started with the app and how you experience the usage. I would like to hear
both positive as well as negative reactions. So feel free to give me your opinion. To me,
it is important that you are open and I will get a clear and complete picture about how
you communicate; there are thus no wrong answers. This interview will of course be
processed anonymous and it will not be possible to deduce any results back to you.
Start recording after approval

1. Background information:

(a) Grade year

(b) Size of class

(c) Age

(d) Gender

(e) How long have you been using Parro already? In case of `not at all', skip to 3.; in case of
`halfway' then do 2. partially as well where it applies.

2. From initial contact to usage:

(a) Could you tell me how you got into contact with Parro? → Continue probing: How did the
process from �rst getting into contact with Parro until starting to invite the parents go?

(b) Which unclarities did you encounter? Possibly per step that you have just indicated
Were there any other barriers?

(c) Was it a personal choice or was it imposed by the school board? In case of personal: how
accessible was it to try out the app? Did the school board hinder you, did you feel as if
you would be stuck it to?

(d) How did the parents regard the app in the beginning? And how now?

(e) How did the process of inviting parents go? → What did you do to encourage them? How
fast did it go? Was this fast enough, or too slow, in your opinion?

3. Non-users:

(a) Could you tell me what you already know about Parro?

(b) From 4b) framed in terms of `Do you think that . . . '

4. Integration and usage:

(a) What do you like about Parro and what not? Why?

(b) How easy is it for you to use the app? What issues do you run into, or what is going very
well? How about the parents, you think?

(c) Did the communication change in terms of frequency, content, and time expenditure? Do
you experience these changes as positive or negative? → How often do you use the app?
How much time do you spend on it? What is being discussed in the app? Do you have �xed
times of day at which you communicate with the parents? Concerning the communication
towards the parents, what takes up most of your time?
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(d) How do you experience the communication with the parents (are they annoying or instead
cooperative)?

(e) Do you think there is a di�erence in usage of the app in lower and higher grades?

(f) What do you think is the best way to deal with parents that do not have or do not want
the app (also from the point of view of what Parro could do)? Do you have any other
communication channels towards the parents (or within school)? How do you communicate
with parents who do not have the app or who want to initiate contacting you? What
advantages or disadvantages does this have?

(g) With Parro you have the possibility to pause conversations and, additionally, parents are
not able to respond to group announcements. How important is this degree of control to
you? To what extent did you used to have control and to what extent now?

(h) How important is privacy to you? In other words, to what extent would you be prepared
to share personal data with the parents?

(i) How important is parental involvement in your opinion? What does it entail according to
you? How and in what extent did it change because of Parro? How does Parro aid in parent
communication and involvement? Can you give me an example?

(j) To what extent does it feel as your obligation to communication with the parents and to
try and keep them involved?

(k) We have just discussed matters such as control and parental involvement. Did you have
any other expectations? What should it support you with? To what extent has Parro been
able to ful�l those? In what ways did Parro exceed your expectations and where did it fail
to do so?

(l) What if parents would receive the opportunity to chat with each other within Parro?

5. Determine the problem with the old method: So far we have mostly discussed how you started
with the app and how you experience the usage. Let's go back to the old case for a little while:

(a) What is the additive value of Parro? Wat was the reason to start using it? Or what is the
reason you do not want to use it?

(b) Who was the main initiator of conversations?

(c) How did you used to communicate with parents:

. . . if you wanted to speak to the parents of the entire class?

. . . if you wanted to speak to a speci�c parent?

. . . if the parents wanted to speak with you?

(d) How often (per week) did this occur? What was being discussed?

(e) What did you like about this (these) method(s)? What not? Why?

(f) At which moment(s) of the day did you communicate with them?

6. End: If you could change one thing about Parro, what would it be? Or, for the non-users: How
do you think the parents would respond to the app being put into use? And how about the school
board? How would you react?

Wrap-up

Thank you. Is there anything else that you would like to say, but we did not discuss
today? Do you have any other questions about what we discussed or about the study
itself? Would you like to receive a one-time only update about the conclusions of the
study? → If yes, ask for an email address.
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Page 1

Welcome
Very nice of you to join. I would like to ask you some questions to �gure out how you, as
a teacher or parent, evaluate Parro, so we can improve it to suit you needs and wishes.
This survey concerns the renewed `Parro Talk' and not `de Leerkracht' app. You are
allowed to participate even if you do not know Parro very well.

Completing the survey will take only 5 minutes.
The results will be processed anonymously and obtained information based on this study
will not be shared with third parties. In case you have questions, remarks, or complaints
about this questionnaire you can contact me through company email address.

Thank you very much in advance, I really appreciate your input!
This survey works best at a large screen, so preferably do not use your smartphone.

The sentence �This survey concerns the renewed `Parro Talk' and not `de Leerkracht'
app.� was added after the survey was already released. After ten responses came in,
a quick glance at their responses was made, and two participants indicated they were
unsure which app the survey was about (these two apps were rebranded just before this
study which caused some confusion).

Page 2

Usage of Parro
Which purposes of Parro do you believe to be indispensable (or, in case you do not use
it (yet): what would you like to use the app for)?

Warning! You are allowed to select at most three options.

� Keeping parents up-to-date about everyday activities taking place in the classroom
� Keeping parents up-to-date about events and special occassions (e.g., announcement of school

trip)
� Keeping parents up-to-date about miscellaneous school-related a�airs
� Sending parents photos
� Communicate directly one-on-one or in a group with parents/teachers
� Organise activities together (e.g., arrange volunteers/materials, plan parent conferences)
� Other: . . .

Page 3

E�ects of Parro
The next questions are about the in�uences Parro has on communication. Indicate to
what extent you agree with the following statements.
PS If you do not know Parro well (enough), try to make an estimation about how it would change.

Since I started using Parro:
Warning! It can be the case that you have to scroll sideways to see all answer options.

Since I started using Parro:
Warning! It can be the case that you have to scroll sideways to see all answer options.
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much less
a little bit

less
about the
same

a little bit
more

much
more

not applicable

I am spending . . . time com-
municating

◦ ◦ ◦ ◦ ◦ ◦

I have . . . control over my
communcation

◦ ◦ ◦ ◦ ◦ ◦

the parents are . . . aware of
everyday activities of the
class

◦ ◦ ◦ ◦ ◦ ◦

very much
deterio-
rated

slightly
deterio-
rated

stayed the
same

slightly
improved

very much
improved

not applicable

the relationship between
parent and teacher has . . .

◦ ◦ ◦ ◦ ◦ ◦

the quality of the communi-
cation has . . .

◦ ◦ ◦ ◦ ◦ ◦

the separation between
school and private
communication has . . .

◦ ◦ ◦ ◦ ◦ ◦

the protection of data (e.g.,
phone number, photos) has
. . .

◦ ◦ ◦ ◦ ◦ ◦

Page 4

Comparison Parro

Here an encouraging image of Parro stating �You are already half way there. Keep
up the good work!� was inserted.

Another colleague or parent is curious about your Parro-app. How would you explain
him/her in one sentence what Parro is?
Use the following format: Parro is mostly a type of [option1] with aspects of [option2]. Where option1

di�ers from option2.

Parro is mostly a type of:

◦ email
◦ WhatsApp
◦ Facebook
◦ digital version of handed-out notes
◦ personal contact between parent and teacher
◦ Twitter
◦ blog
◦ forum
◦ other: . . .

with aspects of:

◦ email
◦ WhatsApp
◦ Facebook
◦ a digital version of handed-out notes
◦ personal contact between parent and teacher
◦ Twitter
◦ a blog
◦ a forum
◦ other: . . .

If you want to, you can elaborate on your above answer.
For example: is it an improvement or not? Why did you phrase it like that?

. . .
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Beneath are you extreme statements displayed. Select the dot that re�ects best to what
extent you agree with these statements.
The closer the dot is to a certain statement, the more you agree with that one.

1 2 3 4 5
Parro is an additional

service, it is supporting in
nature

◦ ◦ ◦ ◦ ◦ Parro can replace all
communication

Page 5

Indicate to what extent you agree with the following statements.

completely
disagree

partially
disagree

neutral
partially
agree

completely
agree

Parents appreciate the usage
of Parro

◦ ◦ ◦ ◦ ◦

Next school year I would like
to use Parro in our class

◦ ◦ ◦ ◦ ◦

The decision to start using Parro should be in the hands of:

◦ me personally
◦ the parents
◦ the teacher
◦ the school board
◦ the school as one unit (i.e., all the above)

Are there things about the app that frustrate you?

� I cannot �nd functionality within the app
� The navigation within the app is unclear or confusing
� It is too di�cult for a parent to initiate contact with the teacher
� The amount of emails from Parro (e.g., with an unread message)
� Other: . . .

Page 6

About you
You are almost there! To close o�, we would like to know some background
information about you.

I have been using Parro:

◦ not yet
◦ less than one day
◦ a few days
◦ a few weeks
◦ a few months

I am using this app as:
PS In case you do not use it (yet), how would you like to use it?

◦ a parent
◦ a teacher
◦ both
◦ other (e.g., school administration)

In grade:

◦ 1�2
◦ 3�4
◦ 5�6
◦ 7�8
◦ not applicable
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Gender:

◦ male
◦ female
◦ other

Age:

◦ 25 or younger
◦ 26�30
◦ 31�35
◦ 36�40
◦ 41�45
◦ 46 or older

This survey was:

1 2 3 4 5
way too short ◦ ◦ ◦ ◦ ◦ way too long

At the end the respondents were thanked for their participation and were given the
opportunity to leave additional remarks. Furthermore, the experiment leader's email
address was restated in case they wanted to contact the research team.
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Introductory texts online experiment

Promotion framing

Dutch
Als leerkracht wil je graag de kans hebben om ouders op de hoogte te houden van de
dagelijkse gebeurtenissen die de klas (of een speci�ek kind) meemaakt. Met deze nieuwe
app voor op smartphone, tablet en pc kan je makkelijk groepsmededelingen en individuele
berichten sturen. Kortom, een handige extra tool om op een leuke manier de ouders te
betrekken bij de activiteiten van hun kind op school. Laat ze direct de sfeer binnen de
klas of tijdens uitjes proeven!

Parro is een nieuwe persoonlijke manier om als leerkracht met ouders te commu-
niceren en is speci�ek ontworpen voor gebruik binnen het onderwijs. Controle, gemak en
gezelligheid staan hierbij centraal. Parro biedt het voordeel dat je controle houdt over
de communicatie en niet wordt overladen met berichten. Een ander voordeel van Parro
ten opzichte van veel andere communicatiemiddelen is dat Parro het mogelijk maakt
om samen met ouders en collega's activiteiten te organiseren. Iedereen kan persoonlijk
zijn of haar bijdrage leveren aan de organisatie van een activiteit op een makkelijke en
overzichtelijke manier.

Ga verder om meer te lezen over de eigenschappen van Parro en over hoe het je helpt
om de ouders makkelijk en op een leuke manier bij de schoolactiviteiten van hun kind
kunt betrekken.

English
As a teacher you want to have the opportunity to keep parents up-to-date about the
daily activities that the class (or a speci�c child) experiences. With this new app for
smartphone, tablet, and pc you can easily send group and individual messages. In short,
a convenient extra tool to involve parents�in a fun way�with their child's activities on
school. Let them taste the atmosphere within the class room or during day trips!
Parro is a new personal way for teachers to communicate with the parents and has
been speci�cally designed for use with education. Control, convenience, and cosiness
are its key focus points. Parro o�ers the advantage that you maintain in control over
the communication and will not be showered with messages. Another advantage of
Parro compared to many other means of communication is that Parro makes it possible
to organise activities together with parents and colleagues. Everybody can personally
contribute to the organisation of an activity in a clear and easy way.

Continue to read more about the properties of Parro and how it can help you to
easily involve parents with their child's school activities in a fun way.
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Prevention framing

Dutch
Als leerkracht heb jij de taak om ouders op de hoogte te houden van dingen die zich
op school afspelen (zowel op kind- als groepsniveau). Met deze nieuwe app voor op de
smartphone, tablet en pc kan je gemakkelijk groepsmededelingen en individuele berichten
sturen. Kortom, een handige manier om de noodzakelijke berichten rond te sturen en de
ouders te bereiken en in te lichten over de activiteiten op school. Houdt ze direct op de
hoogte van belangrijke zaken en evenementen!

Parro is een nieuw communicatiemiddel tussen leerkracht en ouder, vergelijkbaar
met WhatsApp, die speci�ek is ontworpen voor gebruik binnen het onderwijs. Controle,
privacy en e�ciëntie staan hierbij centraal. In tegenstelling tot WhatsApp zal je niet
overladen worden met berichten, maar behoud je zelf de controle over de communicatie.
Veel andere communicatiemiddelen hebben als nadeel dat het vaak niet mogelijk om
samen met ouders en collega's activiteiten te organiseren. Parro heeft dat nadeel niet,
met Parro kan iedereen individueel zijn of haar bijdrage leveren aan de organisatie van
een activiteit op een e�ciënte en overzichtelijke manier.

Ga verder om meer te lezen over de eigenschappen van Parro en over hoe je daarmee
de ouders makkelijk kunt inlichten over schoolzaken, zonder de controle over de commu-
nicatie te verliezen.

English
As a teacher it is your task to keep parents up-to-date about activities taking place at
school (both at a child and at a group level). With this new app for smartphone, tablet,
and pc you can easily send group and individual messages. In short, a convenient way to
send the necessary messages and to reach parents and inform them about the activities
happening on school. Keep them immediately updated about important matters and
events!
Parro is a new communication tool between teacher and parent, comparable with Whats-
App, which has been speci�cally designed for use within education. Control, privacy,
and e�ciency are its key focus points. In contrast to WhatsApp you will not be showered
with messages, but you will remain in control over the communication. A lot of other
communication tools often also have as disadvantage that it's not possible to organise
activities with parents and colleagues. Parro does not have that disadvantage, with Parro
everybody can individually contribute to the organisation of an activity in an e�cient
and transparent way.

Continue to read more about the properties of Parro and how you can deploy these
to inform parents about school a�airs, without losing control over the communication.
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Content of information boxes

Promotion items
Take a break in the weekend
Short title: weekend

Maintain the boundary between work and private communication: with the
app you and the parent do not need to give away your private numbers or
email addresses. The only thing you need is a Parro account. This way you
keep your privacy and prevent parents from calling you when you don't want
to.

Short lines of communication with parents
Short title: short lines

Capture experiences and send them at the time that suits you best. This way
parents will immediately know what their son or daughter is experiencing.
Additionally, messages with photos are a nice incentive for children to start
talking about their day when they are home.

Share the atmosphere of the classroom
Short title: atmosphere

A picture says more than a thousand words. Send a photo of children
handcrafting their creations or from the camp trip. This way the parents
immediately get a good impression of the events happing in and around
school. You can add multiple photos per announcement.

Neutral items
Everybody immediately up-to-date
Short title: up-to-date

Do you want to inform the entire group as a whole? Use the announcements
for this. To prevent that multiple parents will react simultaneously, parents
are not able to directly respond to these announcements. An announcement is
therefore truly one-directional communication from the teacher to the parent.

All your conversations within reach
Short title: within reach

Making appointments or brie�y discussing the book-morning with the in-
volved parents can be done easily. With the chat-function you can have both
individual and group conversations with parents and colleagues.

Everything bundled in one channel
Short title: one channel

Message here, mail over there. . . Very inconvenient. With Parro you can �nd
all your important communication within a single app. You can keep track
of both individual or group messages and a personal calendar. You can even
send attachments that can be directly opened from within the app.
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Prevention items
Don't feel like having conversations that wander o�?
Short title: wandering o�

The Parro app has been designed in such a way that you will not end up in
unwanted conversations. The teacher automatically is assigned as admin of
groupchats. You remain in control about when and from who you can receive
messages.

Get rid of inconvenient sign-up sheets
Short title: sign-up sheets

Simply indicate how many materials or volunteers you need for an activity
and the app will ask the parents to indicate whether you will be there and
what they bring along with them. All this will be tracked automatically
and displayed in a nice overview. Also a convenient tool to organise the
parent-teacher conferences by the way!

Are notes occasionally getting lost?
Short title: lost notes

With Parro you no longer need to wonder whether messages will arrive: in
the glance of an eye you can see who already saw your messages or help-
requests and also who is not yet up-to-date. Besides, it's a nice way to know
that parents use the app actively.
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F.1 Results from study 1

F.1.1 Inviting parents

Once a school or an individual teacher has decided to start using the app, parents need to
be invited. The most common tactic was to �rst send a general email including a quick
introduction to Parro and how it will be used. Then the invitations through the app itself
were sent. If after some time not everybody was connected yet, an email for reminder was
sent. As a last resort, people were approached individually and asked to join. �Sending
the invitations was really easy, because [after I had explained the idea to them], they
were immediately enthusiastic, so they were willing to cooperate� (participant 8, female,
age of 56, grade 1). Her direct colleague, participant 6 (female, age of 54, grade 1/2),
was asked how she had stimulated the parents to join quickly: �well, I involved the other
parents. So in the morning I would stand by the door like `who already has it and who
likes it?' and then the parents started to help each other. [. . . ] So for me it was very
easy!� Nobody mentioned any really issues, however, it was suggested that �maybe Parro
itself could advertise it a little bit more. Then a clear letter could be sent to the parents.
You know, we already get a lot of email about `here's how to use Parro' and that would
also be useful for the parents. [. . . ] If you would for instance have a small trailer then
they might have a better idea of what it entails.�

F.1.2 O�cial introduction at school

Practically all schools immediately started using Parro, without looking at alternatives.
Only one school was actively conducting a trial together with one of Parro's competitive
apps. In the grades 1 and 2 they were testing a di�erent app, whereas Parro was being
tested in the grades 5 through 8. The school director (participant 9, male, age of 61)
shared his experiences: �Well, I have to admit, so far it seems that [the competitive app]
is a bit more intuitive, more accessible it seems to me. Both teachers in the grades 1 and
2 are really actively working with it and of course it looks nice, the toddlers at pictures,
so there are a lot of occasions to photographs.� In contrast with the higher grades which
do not provide such �dynamic pictures� during for instance math lessons. Because of this
di�erence, he noticed that it also took longer before parents were connected to Parro.
It should be noted though, that these di�erences in evaluation between Parro and the
other app, are mostly based on whether they were used in low and high grades (more
on this later on in the section Patterns of usage) which probably was one of the main
causes for a bias in favour of Parro's competitor. Reassuringly, he stated at the end of
the interview: �however, teachers might embrace Parro more easily, given that you are
directly linked to the student administration system. So you already have a lot of data
at your disposal, which is quite convenient.�

The interview with the director of school A�with mostly negatively attitudes from
the teachers�revealed that the introduction did not go as smooth as was originally
planned. �They are really all about `�rst seeing, then believing' here, and I was sick
[on the day of the introductory presentation]. So they collectively decided `yeah, well,
we already have email. And we use WhatsApp, so. . . ?� (participant 4, male, age of
42, school director). The interviews with those four teachers indicated that they did
not see the surplus value that Parro had to o�er and felt obligated and forced to use it.

79



APPENDICES APPENDIX F � EXTENDED RESULTS

When being asked whether they had sent pictures or had one-on-one conversations, they
admitted they had no idea how to do that through the app. Sharing pictures is one of
the key features of the app, which reveals that they probably did not even take the time
to explore the possibilities of the app, but�as their director phrased it��did not enter
the project open-minded and continue to see a lot of bears on the road� (participant 4).
This particular school hints at the importance of a decent introduction of the app�not
so much in terms of functionalities of the app, but more about explaining the goals and
additional value of the app compared to existing communication channels; �So then it's
essential, how do you deal with this as a school?� (participant 1, female, age of 34, grade
5/6).

Another school that used it school-wide (but only between teachers) reported having
had a better introduction: one teacher took the responsibility of creating a slideshow in
which she introduced the app step-by-step�from creating an account to how to write
an announcement�and they immediately started using it. �I told everybody `take out
your phone, press here, click there, etc.', step by step. And everyone gets it now, it's
perfect!� (participant 10, female, age of 41, grade 1/2), but �it does require some getting
used to. For instance today I saw a written announcement `we're on a �eld excursion,
will be back around 14 p.m.' on our whiteboard, even though that could also have been
sent through Parro. [. . . ] So it does still have to `grow in' a little bit. [. . . ] It's also
about being active into pointing out to other people to type [stu� like that] in the app�
(participant 7).

At school A, one of the participants made the remark that the combination of
approaching the end of the school year with the higher grade that she was teaching
in (grade 7�8) was disastrous for the usage of the app. �For those �nal couple of months
it wasn't really necessary anymore. [. . . ] [In 7�8] the kids are pretty independent, so
you let go o� that [needing the parents] and then you have less contact with the parents.
But the smaller they are, the more frequent and intense your contact with the parent is�
(participant 5, female, age of 25, grade 7/8).

F.1.3 One-on-one conversations

In general it seemed as if to participants it did not matter that much whether the
conversations would be pausable or not. Participant 6: �the [only] conversation I've
had was about a sick child, so then for a while you send some messages back and forth
and when she got better then at a certain point in time, the conversation is over.�
However, participant 7 saw no reason to start a one-on-one conversation through Parro
as he strongly felt that personal issues should always be taken care o� face-to-face. In any
other context words might be twisted around and the meaning and tone behind a message
will be misinterpreted. About the possibility of pausing the one-on-one conversations
to avoid getting too much reactions, he indicated that he did not approve: �if I get too
many messages from that parent, I will start a [face-to-face] conversation with him [and
address him about the issue]. Otherwise you're blocking communication.� Most other
teachers agreed, but their opinions were less pronounced in this matter. One teacher
(participant 11) said that in her class general only one parent per child was connected
in the app, so for formal a�airs she would prefer to send an email to both parents' email
addresses, as it would feel slightly more o�cial that way.

Other participants stated for instance that they used it to ask for feedback about
whether they liked this type of communication and whether they had seen the picture
of their kid.
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F.1.4 How to deal with parents that are not connected in the app?

As can be expected�especially from a new service like Parro�not every child had at
least one parent connected in Parro. This might be because they do not want to or
simply because they are not able to. School C, which only used Parro for teacher-teacher
communication, was very expressive about their fears that not everybody would have a
smartphone or�even if they did�would want to take the extra e�ort to install the app.
This was one of their main objections against using the app towards parents. �I'm not
sure, I think we would lose a lot of people because they don't have a smartphone. But
on the other hand I think we would be able to reel in other people better because the
communication is faster� (participant 10).

One of the other schools took a slightly more aggressive and proactive approach: �It
is either�and the parents know that!�through Parro or not at all! Not this and that,
because then you're undermining your own message. [. . . ] There is one parent who
doesn't has the app yet, but well, if she's not informed about something three times,
then she'll be bumped out, and she will take care of it by herself, I can guarantee you
that!� (participant 4, school director). Other teachers saw Parro purely as an addition
on top of current communication channels, so �I'm not also going to send mails to the
other parents [that don't have the app], that would be overshooting the target of Parro�
(participant 6). They saw it as a bonus that parents could opt-in for, so if they did not
want to, then that would be their own choice.

F.1.5 Time usage

In terms of time spend on communication, the opinions diverged. The majority of the
participants praised the ease of use of the app and named it as one of the primary
reasons of using the app�because it is so easy to use, it is possible to quickly use it in
between or during classes. �Normally I would never take a picture of the kids playing
outdoors and then put it on the website. Yeah, maybe, once or twice. . . � (participant
11). Simultaneously, however, this also came across as one of its pitfalls and should be
kept in mind, as participant 6 jokingly stated: �if I'm not careful, I'll spend the entire
day just with communication�. Her colleague, participant 8, felt slightly di�erent: �I
actually spend less time now communicating and the parents are more involved! [. . . ]
Once you're used to it, you don't want to go back.� �Yeah, I think the parents will tell
their next year's teacher `but the previous one used it as well. . . ' So that might sparkle
a discussion within our team, haha!� (participant 11).

Some teachers, especially those from school A, merely saw the app as extra work
on their plate. When asked about how they communicate they responded: �Email,
Facebook. And commissions will go through WhatsApp. And orally. Quite a lot of
ways, that's the point. Yet another way has been added! And we already have so
much to do.� The reasons they did not see the additive value of Parro were mainly that
they expected not to have time to send photos through Parro and that they would still
need to fall back on email if they needed responses. When being told about upcoming
features and functionalities�including turning o� noti�cations at prede�ned times and
an organization function, described later on�coming up, they became more mellow and
felt like it could become more bene�cial over time.

F.1.6 Responsibility of parents or teacher?

In general, maintaining a proper distance between parent and teacher was seen as the
standard. Some stated that it was the parents own responsibility to maintain a proper
distance. For instance, at school F, �the same applies to school visits and parent-teacher
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conferences. I mean, the possibility is being o�ered, but if you rarely or never show
up. . . .� Later she came back to this statement, �on the other hand it is our job to inform
them at the parents' evening at the beginning of the school year about how we want to
deploy the app and what we would like from them [in terms of e.g., reactions].�

School A wanted to take most of the control in their own hands by coming up with
arrangements about what, when, and how often to communicate. Participant 6 agreed
that it is the parents' responsibility, however she was a little bit more careful. �Well, I
don't know how well they would draw the line themselves about calling in the weekends.
I don't want to see that happening. [. . . ] Sometimes you really need to shield certain
things.� Participant 9 stressed that rules are needed: �with my colleagues I have the rule
of thumb that things should be handled orally as much as possible, especially in con�ict
situations. I also don't want that a teacher is only dealing with communication towards
the parents. A school is not meant to do that, I see it more of an extra service that we
could o�er.�

F.1.7 E�ects of Parro

As was already hinted at in, amongst others, the Added value in Evaluation, Parro can
exert e�ects that go beyond mere communication, that is Parro can contribute and shape
parental involvement and can help to better separate work and private communication.
These e�ects will be examined in the following section, but �rstly, the de�nition of
parental involvement as given by the interviewees will be discussed to get an idea of
how they regard involvement, whose main task it is, and to see if there are a lot of
discrepancies.

F.1.7.1 De�nition parental involvement

Participants were asked what the term `parental involvement' means to them. The
resulting answers di�ered quite a lot and showed that it is a very broad term. However
there were still some underlying key terms that occurred in almost all of their de�nitions.
These terms were `team', `together', `helping', `being able to approach each other both
in good and in bad times', and `making an e�ort'. Similarly, the majority included both
tasks for the teacher and for the parent �parental involvement means reciprocal. I try to
engage parents in the process of their child and they are very open to that. That means
that sometimes it will take a lot of time, but you will get a lot for it in return, because
the parents are extremely enthusiastic and they participate� (participant 6). Participant
12 adds that �as a team, as parents and teacher, you should be standing around a child.
And there should be deliberations, not necessarily every day, but with the strike of the
clock it is important to do so.� �Being at the same wavelength as the parents�and that
doesn't mean having the same opinion, but merely with all noses pointing in the same
direction and thinking in the interest of the child� (participant 4).

Some made a distinction at a di�erent level, like participant 5: �it's extremely broad:
it could be very personal, about the child [in terms of results], but also about dedicating
yourself to a school [in the form of helping with a game-day for instance].� Similarly
participant 10 reasoned in a slightly more formal way: �parental involvement is parents
who, together with you, want to ensure that the school runs optimally and the child
optimally gets what he is entitled to have.�

F.1.7.2 Parro's contribution to parental involvement

The opinions regarding whether or not Parro can help to engage parents and increase
involvement were quite varied. One in particular had a very sober and down-to-earth
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point of view, by stating that �either they are available or they are not. They want to
help or they don't. And whether that message has been sent through Parro or through
email. . . If they can't or don't want to, then they won't suddenly come helping because
of Parro� (participant 5). Participant 10 agreed �if I ask someone personally `you're
good at sewing and with fabrics and stu�, would you like to help?', 'yes!'; then it's
usually not a problem. Probably at a lot of schools. But if I send an email [or message
in Parro] with `who wants to help?', then I seriously won't get any response on that.�
She strongly felt like the parents at her school, mostly with foreign roots and not very
highly educated, were shy, insecure, and experienced language barriers and thus needed
a personal, face-to-face approach to get them on board.

On the other side of the spectrum, people had a completely di�erent perspective.
Participant 6 passionately stated that �I really notice that Parro, well, it simply supports
parental involvement.� In line with this, one interviewee mentioned that �there was a
father who emailed me back with an entire story and how nice he thought it was: his
kid came home and he said 'what did I see? Did you have a bike in class today?' and
the kid was all like 'how did you know that, daddy?!' and he started talking about it
and the father loved it because his son normally did not tell that much stories. [. . . ] So
it is a very good tool to make the parents more involved with what is going on in class�
(participant 11).

Despite the fact that the general opinion about higher grades states that there are
less photo-moments in the class and less wishes from the parents to be informed about
day-to-day activities, participant 12 (woman, 50) argues di�erently. The parents from
her grade 5-6 were enthusiastic right from the start: �they loved it that they could now
experience school moments. In general they don't come to school often, because they
are always at work, and thus they are not aware of what's happening.�

However, it should be emphasised that all this still needs to have boundaries as
was elaborated upon in the preceding sections Responsibility of parents or teacher?
and Privacy. These boundaries can be made clear both through the design of the app
(e.g., not allowing reactions to group announcements) and through (formal) meetings or
regulations about what is expected from parents, teachers, and the school itself in terms
of communication.

Needless to say, there are various other techniques to improve parental involvement
besides a well set-up communication. For instance, at school C, �we have a workgroup
parental involvement that has tried to make an inventory of where the parents' talents
are. So people could submit their talent. It was awesome! [. . . ] Last time we had seven
parents that had applied to help with an activity and afterwards we report back at a
school-wide level `hey look at what the kids (and the parents) have done!', hoping this
will attract other parents as well. So we are trying to emphasise in a positive way what's
so nice and fun about helping at school.�

F.1.7.3 Separation work/private communication

The previously mentioned boundaries are partly aspired in order to facilitate the sepa-
ration between work and private. This seems to be somewhat of a dilemma for teachers:
they want themselves and the parents to be involved, but at the same time they want
to guard the boundary between work and private. From the interviews some partici-
pants appear to have a quite complex de�nition of what the boundary exactly is. For
instance, in general, participants made a distinction between `business' and `private' by
referring to school-related versus not school-related messages or by making a distinction
between sending pictures (which feels more personal) versus general announcements.
So intuitively, following this perspective would mean that those who are using the
app to send pictures should have less issues with the separation between business and
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private. However, those participants who were indeed sending messages with photos
and `personal' stories about the adventures of the class, had a di�erent point of view.
For instance, participant 11 indicated in response to the question how she would like
to receive feedback�for instance in the format of a Facebook-thumb�that �it would
become more Facebook-like and I'm not sure whether I would. . . I wouldn't be able to
see the line of distinction between the `business' and the more `fun and cozy'-ness as
clearly.� To her it thus seems as if `business' was allowed to include pictures and the
act of sharing more informal types of information. However the app itself should still
feel somewhat `formal' or `school-like' apparently. But it is nevertheless interesting to
see that for some people `business' means stricly `formal' and to others it is more like
school-related which is allowed to take place even at a more informal level.

F.1.8 Miscellaneous

Several other relatively small, or rarely mentioned things emerged from the interviews.
For instance it became clear that schools were quite inclined to post pictures on Facebook.
However, this might often happen without the consent or awareness of the parents. In
line with this, a participant mentioned that she would like to see extra security on the
app because �now I only have the security of my phone itself, but in principle if you are
past that you can see all that data. I mean, those are photo's and contact information,
that's not really a pleasant feeling like this. . . �

Another notable observation was that several people subtly (or maybe even without
being explicitly aware of it) associated Parro with email or WhatsApp. Apart from
comparing it a lot with those existing services, some went a step further by, for instance,
stating they liked that you could `quickly send an email through Parro' when referring
to making an announcement. This indicates that these concepts are closely linked in the
minds of at least some users.

A number of participants, mainly those from school A, were complaining about
Parro's email service. If a message has not been read after a pre-set amount of time, an
email is sent to inform the user that a message is waiting for them. Some participants felt
this was really annoying, especially in certain situations: �sometimes you are standing in
front of the class and then the director has sent you a message. So at three o'clock then
you will have both [the Parro message and the email] because obviously you haven't read
it yet.� �Basically I don't even open my app anymore, because I have already read it
through the email. So then I'm thinking like `that's sort of a shame'.� In line with this,
senders of messages should keep frequency in mind as well. For instance, participant 3
noted �what we are encountering, is that parents are already dropping out. They get too
much; too many messages. Because�you can so nicely see how many persons read the
messages�previously that was 17 out of 18, but now that is at most 13 out of 18.�

One participant, the director of school A, mentioned that he was conducted a small
study himself. Since he was struggling to convince the teachers of the asset value of
Parro, he distributed a short questionnaire among the parents, to gather evidence. Later
he reported back to us that 98% of the parents at their school were in favor of using
Parro over the traditional methods. Another school that was approached to participate,
but ended up declining the invitation, was also doing a small survey among parents.
This shows that�at least some�schools are assessing the experiences of the parents,
value their opinion, and want to include them in their decision process.
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F.2 Results from study 3

F.2.1 Analysis of questions posed by the participants

After the box opening phase participants were given the opportunity to leave additional
questions they might have. The forty questions that were asked, were analysed and
placed into several categories.

Nine questions regarded the platform of the app, e.g., whether the app works on
a speci�c operating system and what to do with parents who do not have a phone at
all or do not have a phone capable of running the app. Four people asked about the
link with ParnasSys (e.g., whether parents could update and maintain their own email
addresses). Four people wanted to know if the app could be `disabled' on certain times,
for instance in the weekend or during holidays. Another three were curious about speci�c
photo sharing abilities. Five people wondered about the utility at a school (rather than a
class) level, for instance in case a certain message applied to several groups, another two
asked about the integration with their duo-teacher. Three people expressed their worries
regarding privacy, they for instance did not want an app on their private phone or want
parents to see each other email addresses. Yet three other teachers asked about the time
that they would have to invest in it and were wondering if it would save them time in
the long run. One of them speci�cally expressed that she would like it if parents could
update their own email and other contact information, as it would generally cost her too
much e�ort to keep track of those. Finally, there were seven miscellaneous questions.

Interestingly, a reasonably large amount, 21%, of the questions that were posed
could have been answered by the text in the boxes. In general, at least two obvious
explanations about why the questions would nevertheless be asked exist: they did not
open that speci�c box or did not read it entirely or they were not actively triggered to
think about potential issues until after the box opening phase (so they did not have the
question yet when they had a chance to look up information). These responses (thirteen
in total) were examined more closely to see whether they opened the corresponding box.
To six of the questions the answer could be found in the `weekend'-box and three in the
box `All your conversations within reach', the other questions were too much distributed
over di�erent boxes and were thus disregarded for this analysis.

Looking more closely at those participants' box opening times, it could be seen that
those who had a question about the `within-reach'-box tended to open it shorter than
other participants and also shorter compared to their own average box opening times.
It could thus be the case that the title or �rst sentences did not interest them enough to
continue reading the entire box (the answer was written in the last sentence). However,
those people asking about the `weekend'-box opened the box longer compared to other
boxes and compared to other participants as well. Here it thus seems as if they did read
the text carefully, but still had doubts and were not convinced that it would solve their
issue or simply wanted to emphasise their concerns.
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Table G.1. Index construction based on time (top) and frequency (bottom)

Box Log-time change* p Box type**

within reach .029 .515 +
up-to-date -.027 .536 �
atmosphere .036 .412 +
one channel -.011 .796 0
sign-up sheets -.009 .832 0
wandering o� .019 .677 0
weekend .019 .663 0
lost notes .020 .655 0
short lines -.024 .587 �

Box Frequency change* p Box type**

within reach .127 .317 +
up-to-date -.109 .369 �
atmosphere .156 .219 +
one channel .050 .685 0
sign-up sheets -.078 .509 �
wandering o� .042 .735 0
weekend -.009 .945 0
lost notes -.073 .551 �
short lines -.006 .959 0

* Changes indicate the (time or frequency) di�erences between the promotion and the
prevention frame on each box. Based on the estimated marginal means.

** + signi�es a promotion item. � a prevention item. and 0 a neutral item.

Table G.2. Structure matrix of factor analysis of evaluation scale

Component Communality
1 2

My current impression of the app is very positive .82 .29 .69
The app sounds quite complicated* .32 .72 .54
I think the app is capable of a lot of things .58 -.26 .49
Compared to other digital communication channels
the app has a lot of advantages

.83 .13 .67

I think the app can help me with parent-
communication

.89 .26 .79

I have concerns about the usage of the app * .21 .82 .67
The app sounds interesting to me .90 .30 .83
I would like to know more about the app .87 .28 .76
I would like to try out the app .84 .33 .73

Note. For each item the highest factor loading is printed in bold. Extraction method:
Principal Component Analysis. Rotation method: Oblimin with Kaiser Normalization.
* This is a reversed item.
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Table G.3. Structure matrix of factor analysis of the BIS/BAS scales

Component Communality
1 2 3

BIS 1 � If I think something unpleasant is going to
happen I usually get pretty `worked up'

.81 .11 .29 .67

BIS 2 � I worry about making mistakes .82 .15 .28 .67
BIS 3 � Criticism or scolding hurts me quite a bit .76 .09 .06 .59
BIS 4 � I feel pretty worried or upset when I think
or know somebody is angry at me

.85 .15 .19 .73

BIS 5 � Even if something bad is about to happen
to me. I rarely experience fear or nervousness*

.42 .04 .76 .63

BIS 6 � I feel worried when I think I have done poorly
at something

.81 .18 .36 .69

BIS 7 � I have very few fears compared to my friends* .22 -.02 .85 .73
BAS 1 � When I get something I want. I feel excited
right away

.15 .72 -.20 .57

BAS 2 � When I'm doing well at something. I love
to keep at it

.11 .68 .13 .47

BAS 3 � When good things happen to me. it a�ects
me strongly

.16 .69 -.01 .49

BAS 4 � It would excite me to win a contest .04 .69 .24 .54
BAS 5 � When I seen an opportunity for something.
I get excited right away

.11 .74 -.16 .58

Note. For each item the highest factor loading is printed in bold. Extraction method:
Principal Component Analysis. Rotation method: Oblimin with Kaiser Normalization.
* This is a reversed item.

Table G.4. Mediation analysis on frequency index

Outcome: frequency index
Model summary
R R-sq MSE F df1 df2 p

.2456 .0603 .0542 1.6138 7.0000 176.0000 .1342

Model coe� se t p LLCI ULCI

constant -.0030 .0175 -.1710 .8645 -.0375 .0315
framing .0161 .0175 .9231 .3572 -.0183 .0506
bas -.0117 .0256 -.4574 .6480 -.0623 .0389
framing X bas .0266 .0256 1.0383 .3006 -.0240 .0772
bis -.0101 .0173 -.5874 .5577 -.0442 .0239
framing X bis -.0006 .0173 -.0323 .9743 -.0346 .0335
bis X bas .0373 .0236 1.5830 .1152 -.0092 .0838
framing X bis X bas -.0458 .0236 -1.9426 .0537 -.0923 .0007

Outcome: evaluation
Model summary
R R-sq MSE F df1 df2 p

.3656 .1336 1.1445 3.3741 8.0000 175.0000 .0013

Model coe� se t p LLCI ULCI

constant .0989 .0803 1.2313 .2199 -.0596 .2574
frequency index -.2425 .3465 -.6997 .4851 -.9264 .4415
framing -.0504 .0805 -.6265 .5318 -.2093 .1084
bas .5715 .1179 4.8476 .0000 .3388 .8042
framing X bas -.0491 .1182 -.4152 .6785 -.2823 .1842
bis -.0143 .0794 -.1803 .8571 -.1711 .1424
framing X bis .0472 .0794 .5949 .5527 -.1094 .2038
bis X bas .0520 .1091 .4769 .6340 -.1633 .2674
framing X bis X bas -.1033 .1095 -.9431 .3469 -.3194 .1128
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Table G.5. Mediation analysis on time index

Outcome: time index
Model summary
R R-sq MSE F df1 df2 p

.1354 .0183 .0142 .4699 7.0000 176.0000 .8555

Model coe� se t p LLCI ULCI

constant .0150 .0089 1.6825 .0942 -.0026 .0327
framing .0036 .0089 .4004 .6894 -.0141 .0212
bas -.0097 .0131 -.7364 .4625 -.0355 .0162
framing X bas .0047 .0131 .3606 .7188 -.0212 .0306
bis -.0063 .0088 -.7132 .4766 -.0237 .0111
framing X bis -.0013 .0088 -.1453 .8847 -.0187 .0161
bis X bas .0140 .0121 1.1636 .2461 -.0098 .0378
framing X bis X bas -.0049 .0121 -.4098 .6825 -.0287 .0189

Outcome: evaluation
Model summary
R R-sq MSE F df1 df2 p

.3747 .1404 1.1355 3.5735 8.0000 175.0000 .0007

Model coe� se t p LLCI ULCI

constant .1135 .0806 1.4077 .1610 -.0456 .2726
time index -.9239 .6746 -1.3695 .1726 -2.2553 .4075
framing -.0510 .0800 -.6377 .5245 -.2090 .1069
bas .5654 .1175 4.8104 .0000 .3334 .7974
framing X bas -.0512 .1174 -.4357 .6636 -.2829 .1806
bis -.0177 .0792 -.2234 .8235 -.1739 .1385
framing X bis .0462 .0790 .5839 .5600 -.1098 .2022
bis X bas .0559 .1083 .5165 .6062 -.1578 .2697
framing X bis X bas -.0967 .1080 -.8959 .3715 -.3098 .1163
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Figure G.1. Estimated frequencies of each box based on group level

Figure G.2. Estimated log-openings times of each box based on group level
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