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Abstract
It has been emphasized that students and teachers have dissimilar ideas about how
mobile phone use could be utilized and limited. Moreover, these differences have been
identified as a crucial problem that has caused conflicts in education. In order to resolve
the problem, research has stressed that it is very important to increase teachers’
knowledge about how mobile phones can be used in students’ work. However, the
topic of how teachers could increase their understanding related to students’ ideas has
remained largely unexamined. Thus, this pilot study explores the following research
questions using cultural-historical activity theory and qualitative methods: How is
teachers’ possibility knowledge influenced when they are exposed to students’ ideas
about how mobile phones could be both supportive and problematic in school activ-
ities? What are the similarities and differences between the students’ ideas that have,
and have not, influenced the teachers’ possibility knowledge of mobile phone use? The
results show how the teachers’ possibility knowledge increases concerning the features
that could be both supportive and problematic and must be limited by rules and a
division of labor. Moreover, it transpires that the teachers’ possibility knowledge is not
always affected. It appears that the teachers’ understanding is influenced if they can
relate the students’ ideas to the teachers’ division of labor. These results could be used
by schools to resolve problems caused by the different ideas of students and teachers
regarding mobile phone use. The results could also be used when implementing mobile
phones in educational research.
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1 Introduction

For some time now, it has been observed that students’ and teachers’ ideas regarding
the use of mobile phones have great significance in school activities (Chai et al. 2017;
Kim and Jang 2015). However, several studies have emphasized that students and
teachers have dissimilar ideas regarding mobile phone use and regulations. Addition-
ally, these differences have been identified as being a crucial problem that has caused
conflicts in school activities (Ariel and Elishar-Malka 2019; Dinsmore 2019; Muñoz-
Cristóbal et al. 2017). Even though the different ideas of teachers and students have had
a problematic impact on education, it is remarkable that there has been hardly any
research that has examined how these problems could be reduced. (Dinsmore 2019;
Muñoz-Cristóbal et al. 2017). Ariel and Elishar-Malka (2019) point out that it is very
important that such differences are reduced. As a solution, they suggest that teachers
must increase their knowledge of how mobile phones could be used as a support by
students. They also point out that teachers must realize how mobile phone use can be
problematic. Several studies have underlined the need for more qualitative research on
how teachers’ knowledge of mobile phone use could be increased in a design process
(Chai et al. 2017; Crompton et al. 2017). Similarly, Hsieh and Tsai (2017) have
established that it is necessary to increase sophisticated knowledge of mobile phone
use among teachers. Research has also underlined the importance of integrating mobile
phones from a student perspective (Khaddage et al. 2015). For example, Kukulska-
Hulme and Traxler (2007) stress that it is important to understand what features are
most suitable in order for students to achieve successful use of mobile phones.
Nevertheless, student-centered research projects are rare. In a review of published
research in journals from 1993 to 2013, Sung et al. (2017) emphasized that there have
only ever been a few student-centered projects on this particular subject. They noted
that mobile phones have often been used to motivate students and strengthen their
engagement in school tasks. Osakwe et al. (2017) state that most studies have inves-
tigated how students have used mobile phones for school tasks without considering the
teachers’ and students’ expectations and thoughts. In order to identify solutions to
problems caused by the dissimilar ideas of teachers and students, this article focuses on
exploring how teachers’ understanding related to students’ ideas could be increased.
The pilot study examines a design process in which teachers are exposed to students’
ideas on how mobile phones could be both supportive and problematic in school
activities. In this way, the pilot study investigates how the teachers’ knowledge is
influenced by the students’ suggestions. In addition, it explores the similarities and
differences between the students’ ideas that have, and have not, influenced the teachers’
knowledge of mobile phone use. Thus, this pilot study contributes to understanding of
how teachers’ and students’ ideas of mobile phone use can be more aligned, which has
been requested.

2 Literature review

The literature review first presents recent research on teachers’ and students’ different
ideas regarding mobile phone use. Secondly, the review describes research that high-
lights what could influence teachers to increase their knowledge of mobile phone use in
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school activities. This means, on the one hand, teachers’ increased knowledge of how
mobile phones could be used as support for students and, on the other hand, increased
knowledge of the problems that students’mobile phone use could lead to and how rules
and a division of labor could limit such problems.

2.1 Different ideas of mobile phone use

It has been found that teachers and students have different ideas about how mobile
phones could be used supportively but are also problematic in school activities (Ariel
and Elishar-Malka 2019). Although students use mobile phones for their schoolwork,
teachers can regard this as a distraction (Ott et al. 2018). Additionally, many teachers
are worried that students’mobile phone use could cause problems. Thus, some teachers
advocate strict regulation, and teacher-driven use (Dinsmore 2019). In contrast, a
teacher-centered division of labor and its rules against mobile phone use risk leading
to significant opposition from students (Dinsmore 2019; Fernandez 2018; Gentina et al.
2018; Ott et al. 2018). This is because students might consider that mobile phones are
useful for their schoolwork (Fernandez 2018; Ott et al. 2018). Muñoz-Cristóbal et al.
(2017) discovered that although students want rules against disruptive use, they do not
support strict mobile phone regulations. Instead, it is common for students to use their
mobile phones despite their teachers’ rules (Joyce-Gibbons et al. 2018; Nikolopoulou
and Gialamas 2018; Ott et al. 2018).

2.2 Teachers’ increased knowledge of supportive mobile phone use

Previous research has found that teachers’ knowledge of how mobile phones could
support students is influenced by their experiences. For example, O'Bannon and
Thomas (2015) stated that teachers’ experiences could increase their knowledge of
what features are useful for students’ work. Teachers’ could also increase their under-
standing if they have practiced that students’ mobile phone use is pleasant, stimulating
and enjoyable (Adukaite et al. 2017). Several studies underline that teachers’ personal
use and practice result in greater knowledge of how students could use mobile phones
for educational objectives (O'Bannon and Thomas 2015; O'Neill et al. 2018). O'Neill
et al. (2018) discovered that teachers’ knowledge is more influenced by their personal
objectives than ideas on how mobile phones could be used for didactic purposes.
Furthermore, teachers’ experiences of using mobile phones in educational settings that
conform to the syllabus indicate that mobile phones can be used supportively by
students (Adukaite et al. 2017; Hsieh and Tsai 2017). Hsieh and Tsai (2017) have also
seen how teachers’ experiences of students’ mobile phone use have influenced their
understanding of how mobile phones could support students’ group work. For instance,
by enabling online work on the same task from multiple locations. Similarly, Zurita and
Nussbaum (2007) noted that students networking with mobile devices at multiple
locations influenced the teachers’ ideas that mobile phone use could increase the
students’ interest in carrying out school tasks. Kearney et al. (2015) argue that students’
personal ownership of mobile phones is positively associated with online discussions.
These types of school activities can also influence teachers’ knowledge that mobile
phones could provide realistic and discipline-specific support for the students’ school-
work. However, they noted that teachers largely design activities for face-to-face
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contexts and have not understood how they could utilize the opportunities that
networked mobile phone use could provide. Several studies also emphasize that
teachers’ understanding could be increased through teacher education (Adukaite et al.
2017; Birgin et al. 2019; Hsieh and Tsai 2017). For example, education could enable
teachers to understand how they could change their pedagogy in order to integrate
mobile phone use into school activities (Khaddage et al. 2015; Peng et al. 2009).
Similar, O'Neill et al. (2018) discuss the possibility of increasing teachers’ understand-
ing by showing them effective ways of using mobile phones for education.

2.3 Teachers’ increased knowledge of problematic mobile phone use

Sung et al. (2017) have discussed how vague rules and division of labor could cause
problems in students’ school activities with mobile phones. To overcome such problems,
students’ off-task behavior should be reduced through a division of labor, increasing
teacher control. They argue that teachers could increase their awareness through more
technology-based assistance, which could also support teachers in designing tasks.
O'Bannon and Thomas (2015) have noted an increased concern about potential problems
among teachers. A possible consequence may be increased access to mobile phones since
such access gives teachers an experience of defining mobile phone use problems, they
argue. However, the teachers’ concerns those mobile phones could be distracting or used
inappropriately for bullying or cheating result in their understanding that mobile phones
should be strictly regulated in schools (Joyce-Gibbons et al. 2018; Nikolopoulou and
Gialamas 2018; O'Bannon and Thomas 2015). Dinsmore (2019) has noted how teachers’
concerns influence their ideas regarding limited mobile phone use. This is because the
teachers’ concerns have created the desire to control the students’mobile phone use. One
way that teachers control students is a division of labor in which teachers store students’
mobile phones in boxes. Another way is to increase teacher supervision in the classroom.
Joyce-Gibbons et al. (2018) suggest that teachers’ resistance could change if they are
given the opportunity to discuss howmobile phones could be used as a support, as well as
the problems that this may cause. They emphasize that teachers need a “framework” to
relate to in order to increase their knowledge.

3 Aim and research question

In order to identify solutions to problems caused by the different ideas of mobile phone
use of teachers and students, it is important to gain more knowledge about the
problems. This pilot study aims to explore how teachers’ understanding is influenced
by students’ ideas in order to promote a student-centered design in school activities. In
other words, this pilot study examines how teachers’ possibility knowledge increases
when they are exposed to students’ ideas. The concept of possibility knowledge
includes teachers’ ideas about how students’ use of different mobile phone features
could support their own tasks and the teachers’ tasks. Possibility knowledge also
includes teachers’ ideas of how using different features could create problems and
how these could be limited. Furthermore, the aim was to examine the patterns of
similarities and differences between the students’ ideas that have, and have not,
increased the teachers’ possibility knowledge.
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– How is teachers’ possibility knowledge influenced when they are exposed to
students’ ideas on how mobile phones could be both supportive and problematic
in school activities?

– What are the similarities and differences between the students’ ideas that have, and
have not, influenced the teachers’ possibility knowledge of mobile phone use?

4 Theoretical stance

This pilot study has applied Cultural-historical activity theory (CHAT) in order to meet
the study’s aim and answer the research question. CHAT is a theory that has been
emphasized as being valuable in facilitating peoples’ understanding and transformation
of activities (Hakkarainen 2009; Timmis 2014). Moreover, the theory has been previ-
ously used to understand how conflicts between people can change (Engeström 1987,
2004; Engeström et al. 2005) and is a well-established theory that has long proven it
usefulness. It has been acknowledged for the opportunity it provides to understand
activities that implement mobile phones (Chung et al. 2019; Sung et al. 2017; Zurita
and Nussbaum 2007). CHAT is a dialectical approach, meaning that processes and
transformations are key issues. It is believed that people both develop their history and
are also a consequence of it. From the CHAT perspective, the study participants are
regarded as agents. This means that the transformation of activities is governed by the
participants’ ability and willingness to shape activities (Engeström and Sannino 2016).

However, criticism has been directed towards CHAT because of concerns regarding
potential broad generalizations from local experiments (Ellis et al. 2015). However,
Engeström et al. (2014) argue that instead of running through large patterns we must
cultivate preventive solutions through local experiments. We can then generalize and
disseminate knowledge through dialog and further experiments.

4.1 Teachers’ possibility knowledge of supportive mobile phone use

CHAT assumes that teachers’ and students’ understanding manifests in ideas of how
they want to use mobile phones in future school activities. Sannino and Engeström
(2017) describe people’s understanding using the concept of possibility knowledge.
Possibility knowledge manifests as future-oriented visions and designs. Thus, the
concept embraces people’s knowledge of what could be potentially new forms of
activity. In other words, possibility knowledge includes teachers’ ideas of how mobile
phones could be both supportive and problematic in future school activities. In CHAT,
the participants’ visions of an activity that they will actualize in the future is the same as
an activity object (Engeström and Sannino 2010; Sannino et al. 2016). A collective
activity is driven by a common motive that responds to a common need and object
(Engeström 2000; Engeström 1999). The object is strongly connected with human
desires and needs (Sannino et al. 2016). For example, students can express visions that
tools, such as video features on mobile phones, should be used to facilitate their
division of labor when they are solving school tasks. The division of labor is a
component that refers to how individuals, such as teachers and students, in a collective
activity, distribute work between themselves when they are operating to achieve the
activity object (Engeström 1990; Engeström and Sannino 2010). When teachers and
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students describe their needs of how mobile phone features can be used to support their
division of labor, this also means that they have described their possibility knowledge
of how mobile phone use could support the object of the school activity (Engeström
2000; Engeström and Sannino 2010; Sannino et al. 2016).

4.2 Teachers’ possibility knowledge of problematic mobile phone use

When activities are developed, it is important to identify and define problems in the
initial stage of the process (Engeström 2000). CHAT can offer knowledge of what kind
of mobile phone use the teachers and students regard as being problematic. CHAT can
also highlight the problems that teachers and students think should be limited through
rules and a division of labor (Engeström and Sannino 2010). It is particularly important
to be able to elucidate how problems regarding mobile phone use can be regulated in
educational contexts. One reason for this is that students may have nomophobia, which
is the fear of being out of contact with a mobile phone (Dixit et al. 2010; Lorenzo and
Trujillo 2018; Yildirim et al. 2016). Rules refer to norms that may limit the participants’
actions (Engeström 1990; Engeström and Sannino 2010). If new tools, including
mobile phone features, are introduced, this will influence the rules and the division
of labor in an activity. In other words, these components are interrelated (Engeström
2011).

4.3 Teachers’ increased possibility knowledge of mobile phone use

If the participants have different possibility knowledge of how an activity could
develop, it creates a problematic situation since there is a conflict of motives
(Sannino and Engeström 2017). In such cases, the conflict of motives manifests
through the students’ and teachers’ different ideas regarding potential mobile phone
use, for example, their different ideas regarding the mobile phone features they want to
use, and for what objective. Within CHAT, conflicts of motives play a key role in
formative interventions because conflicts of motives can be used as stimuli to increase
people’s possibility knowledge. At this point, the students’ ideas on supportive and
problematic mobile phone use could function as stimuli. This stimulation is the basic
mechanism that engenders a new willingness among the participants (Engeström et al.
2014). Artifacts, signs and theoretical components can then be used as stimuli to
change problematic situations (Engeström 2011). Thus, formative interventions in
CHAT are understood to be a dialectical design-based methodology.

5 Method

5.1 Research context

This research project relates to a study visit activity in which teachers and ninth grade
students at a Swedish lower secondary school visited an upper secondary school. This
is a formal school activity, which is performed as part of the lower secondary school’s
technology education. One reason for the study visit was that the lower secondary
school lacks technological resources. Over the course of a day, the students got to work
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with computer-aided design, computer numerical control, mathematical problem-solv-
ing, control systems and product development based on solving everyday problems.
The study visit is appreciated but has also been perceived as problematic. Teachers felt
that the study visit was not connected to teaching before or after. In order to make future
study visit activities more useful, the teachers stated that there was a need to develop
new ways of experiencing them.

The results of previous studies in the project show that teachers and students agreed
that students should work collaboratively in smaller groups of 3–4 with mobile phones.
They also agreed on a rule stating that students should only use their mobile phones for
school tasks. However, the results showed that the teachers and the students had
different ideas of how mobile phone features can be used to offer support, and how
such features can cause problems. Compared to the teachers, the students expressed a
wider range of ideas on how features provide support or cause problems. Some of the
students also had ideas about how problems could be regulated using a division of labor
(Lindell and Hrastinski 2018).

5.2 The participants

The participants in the pilot study comprise two teachers and seven students: two boys
and five girls. The research aim and question are based on a representative sample
selection, in which teachers and students have different ideas about how mobile phones
could be both supportive and problematic in school activities. As previously described,
previous studies in the project have shown that the teachers and students have different
ideas on the topic. Previous studies have also shown that every teacher and student has
experienced that mobile phone use creates conflicts. They stated that there have been
conflicts between the students’ mobile phone use and the teachers’ applied rules
(Lindell 2018). The selection of teachers in this pilot study is the same as in previous
studies. Similarly, the students’ ideas that were used to stimulate the teachers are also
the same as the ideas that were collected and presented in previous studies (Lindell and
Hrastinski 2018; Lindell 2018). Thus, the selection of participants for this pilot study is
representative of the problem being investigated. Hence, there is no risk of implications
from non-participation and gaps in coverage for this pilot study (Tong et al. 2007;
Twining et al. 2017). In this way, the participants in this pilot study have been chosen
for the diversity of their experiences and their connection to the issue at hand (Hamel
2001). Thus, the selection of participants is typical and representative of the aim and
research question (Hamel 2001; Spencer et al. 2003; Twining et al. 2017).

The initial sampling method for this research project has been made using purposive
sampling (Cohen et al. 2007). This means that the participants have been chosen with
specific criteria in mind. One criterion was that the participants who were part of the
selection should have taken part in the school activity to which this pilot study relates.
The selection for the pilot study was therefore made with the ongoing study visit as
reference. On the spot, a convenience sample method was conducted among partici-
pating students during the study visit activity. As a result, the first class of students to
arrive was invited to participate (Denscombe 2014). A group of 13 students were
informed about the pilot study and asked if they wanted to participate. Another criterion
was connected to ethical guidelines, meaning the students had to have the written
consent of their parents. All seven students who submitted written consent joined the
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pilot study. When selecting the teachers, it was similarly important that they also had
experience of the activity. Both teachers who accompanied the students from the school
were asked to participate.

5.3 Data collection

The data collection process was systematized based on formative interventions. In order
to meet the research aim and answer the questions, it was important to create conditions
for collecting data that demonstrated how the teachers’ possibility knowledge is
influenced when they are exposed to students’ ideas. Thus, the data collection included
data on students’ ideas on mobile phone use, as well as teachers’ ideas before and after
they were exposed to the students’ ideas.

Data were collected on four occasions: twice with two different student groups and
twice with a group comprising two teachers. During the process, it was important to
separate students and teachers in order to increase the students’ participation in the groups,
and to avoid hierarchies that could influence the answers in a group discussion (Stewart &
Shamdasani 2014). The students were also divided into two groups to enable triangulated
data, thereby increasing the credibility of the pilot study (Elliott et al. 1999; Mathison
1988). One group comprised four students (two girls and two boys) and the other
comprised three girls. A mentor teacher with overall responsibility for the class divided
the students into groups. The mentor teacher was not one of the two teachers chosen for
the pilot study. Data collection was performed in the following order: Data 1, containing
data on the teachers’ initial ideas about mobile phone use. Data 2, including ideas from
student group 1 and Data 3, ideas from student group 2. Finally, Data 4 contained data
from the teachers’ ideas when they were exposed to the students’ ideas.

In order to investigate the aim and answer the research question, a nominal group
technique (Delp et al. 1977; Horton 1980) and a Delphi technique (Ven and Delbecq
1974) were combined. The nominal group technique was used to collect data when the
teachers and students expressed their initial ideas on how different mobile phone features
could be used to support the teachers’ and students’ division of labor. This technique was
also used for data collection of how the use of different features creates problems and how
such issues could be limited through rules and a division of labor. In other words, the
method was used to enable the participants to express their possibility knowledge of how
mobile phones could be both supportive and problematic in school activities. Parts of the
Delphi technique have been subsequently adopted. The method has been used to collect
data on how teachers increase their knowledge when they are exposed to the students’
ideas. Together, the methods add credibility to the pilot study through method triangula-
tion since it provides both written and oral expressions and arguments about how mobile
phones could be both supportive and problematic in school activities (Elliott et al. 1999;
Mathison 1988; Yin 2013). In addition to the written suggestions relating to nominal
group technique, audio recordings were also used as an instrument of data collection. This
is because it provides access to more detailed data on the participants’ articulated ideas
than the researcher’s notes (Tong et al. 2007).

The nominal group technique and the Delphi technique The nominal group technique
was chosen to provide the opportunity to collect data when teachers and students
expressed their ideas about what kind of mobile phone features could be used for a
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specific school activity. This is a method that has been developed for generating ideas
by letting participants express ideas both individually and in dialogue (Delp et al. 1977;
Horton 1980). Certain procedures apply when using this method. In this pilot study,
teachers’ and students’ initial ideas were collected via the following procedure recom-
mended by Horton (1980): First, all participants were given quiet time to think of ideas.
Second, they were asked to think about the mobile phone features they would like to
use and for what objectives and, finally, their preferred division of labor. They also had
to think on the kinds of problems that using different features could cause and how
rules and a division of labor could limit such problems. Following this, their ideas
about mobile phone features, rules and division of labor were recorded in individual
written notes. The next step was an open discussion and evaluation of the written ideas
in the groups. The potential problems and the participants’ desire to limit them were
then discussed through targeted questions about this topic.

The distinction between teachers and students during the data collection procedure is
why parts of the Delphi technique were adopted for the method. The Delphi technique
has been used in previous research to summarize the participants’ reasoning in ques-
tions, even when not everyone was physically present (Ven and Delbecq 1974). By
adopting the Delphi technique, the teachers in this pilot study had the opportunity to be
exposed to the students’ ideas, without being in physical contact. The students’ written
suggestions from the nominal group technique were then used to serve as a stimulus.
Use of the students’ own written suggestions has credibility as it gives the students
control over their formulations (Tong et al. 2007). In other words, the written sugges-
tions functioned as a direct stimulus from the students, without being transcribed and
interpreted by the researcher. First, the written ideas regarding the mobile phone
features they wanted to use and, for what objectives, were presented. The written
proposals on rules and division of labor were then presented. The researcher presented
the discussed problems verbally to the teachers in connection with the proposals on
rules. Dalkey and Helmer (1963) state that the Delphi technique has achieved good
results in formulating ideas. The technique has also been discussed as a possible
method of developing and evaluating mobile phone use in school activities
(Kukulska-Hulme and Traxler 2007).

5.4 Data analysis

The analysis was carried out in three different stages, which together meet the aim and
answer the research question.

Analysis 1 analyzed the teachers’ stated possibility knowledge before and after they
were exposed to stimuli from the students’ ideas. Thus, the first analysis focused on
which features the teachers wanted the students to use, for what objective and how
mobile phone use was expected to support the students’ and teachers’ division of labor
for the activity. The potential problems the teachers described regarding the students’
use of mobile phone features were then analyzed, as well as how the teachers wanted
the problems to be limited by means of rules and a division of labor. The analysis was
performed twice, once in analysis 1a made on Data 1 (comprising data before the
teachers were exposed to the stimuli) and once in analysis 1b on Data 4 (comprising
data after the teachers were exposed to the stimuli).
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Analysis 2 compared the results from analyses 1a and 1b, i.e. the teachers’ possibility
knowledge was compared before and after they were exposed to the stimuli from the
students’ ideas. If the comparison showed new possibility knowledge in Data 4
compared to Data 1, this was interpreted as increased possibility knowledge among
the teachers. As a result, analyses 1 and 2 together answer the first research question.

Analysis 3 was based on analysis 2 and examined patterns of similarities and differ-
ences between the students’ ideas that have, and have not, influenced the teachers’
possibility knowledge. Firstly, the students’ ideas that had increased the teachers’ possi-
bility knowledge were analyzed. This included an analysis of how the students’ ideas had
stimulated the teachers’ possibility knowledge, i.e. the similarities in how the teachers
transformed the students’ ideas were analyzed. The analysis then highlighted the similar-
ities in the teachers’ ideas of how different mobile phone features could support the
division of labor. The analysis also highlighted similarities in the teachers’ ideas of how
different features create problems, and how rules and division of labor could limit such
problems. Secondly, the students’ ideas that did not increase the teachers’ possibility
knowledge were analyzed. Thirdly, similarities in the students’ ideas of how different
features could support the division of labor were analyzed. Also, similarities in the
students’ ideas of how mobile phone use create problems and how these could be limited
by rules and division of labor were analyzed. Fourthly, the analysis compared the
differences between the students’ ideas that have, and have not, influenced the teachers’
possibility knowledge. Thus, analysis 3 answers the second research question.

5.5 Ethical considerations

This pilot study complies with current research ethics laws and guidelines (Swedish
Research Council 2019). This means that participation was voluntary and all partici-
pants were informed about the objective of the research before commencing the study.
In order to allow volunteer students to participate, the informed consent of guardians
was also required. The participants were anonymized, meaning the names used in the
article are fictitious. Moreover, research data are not accessible to unauthorized persons.
The role of the researcher has been to inform participants and to systematically collect,
transcribe and analyze the data. Since the pilot study’s design has been based on CHAT
as a theoretical methodology, the risk of unconscious impact from the researcher has
been minimized in this pilot study. There is, however, a conscious influence from the
researcher because the data collection and analysis are based on a given logic rooted in
formative interventions (Engeström et al. 2014).

6 Results

6.1 The influence on teachers’ possibility knowledge

The teachers’ increased, and not increased, possibility knowledge of supportive mobile
phone use When the teachers were exposed to the students’ suggestions about possible
use of mobile phone features, this increased their possibility knowledge on three occa-
sions. The first occasion was when they considered the ideas from student group 2,
including students using mobile phones to communicate their experiences with each other
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from different locations. The students suggested that they could make video recordings
during the study visits and then share them with students who were unable to participate.
The students also proposed that the school’s learning management system (LMS) could
be used to share photos and notes from the study visits with other students in the class after
the visit. Previously, the teachers have not proposed that video recordings should be used
to enable students to share their experiences from study visits with students who were not
present. Nor did they suggest that photographs, notes and material from the study visits
could be shared with the class via the school’s LMS. After the teachers were exposed to
the students’ suggestions, they supported them (see Excerpt 1).

The second time the teachers increased their possibility knowledge was when they
considered the suggestions from students in group 2 and group 1. According to the
students’ ideas, sharing experiences from the study visit with the rest of the class by
using photographs could be supportive for the students. Besides, the students in group 2
suggested that they could add these photographs to a presentation program later in
order to communicate their experiences (see Excerpt 2).

As a reaction to the students’ suggestions, the teachers stated that the students’
documentation combined with presentation features could be used in the activity. By
allowing students to use mobile phones to document and present their experiences of the
study visit, the teachers stated that mobile phone use could support their task of rating the
students. Since the teachers have a role in the division of labor whereby they are unable to
join the students for the entire study visit, they value the fact that the students’ suggestions
would improve the activity. Thus, the teachers suggested that the use of such mobile
phone features could support a new way of working in future study visits (see Excerpt 3).

The teachers also continued to discuss how they would like to create a new task for the
students. The teachers then expressed a wish to design a task in which students should use
their mobile phones to communicate their experiences of the study visit. The teachers
realized that they would receive significant support when grading the students’work if they
designed a task that enabled the students to communicate their experiences via a mobile
phone (see Excerpt 4). This is the third time that the teachers increased their possibility
knowledge of how the students’ mobile phone use could support school activities.

However, the teachers did not respond when they were exposed to the suggestions
from student group 1. These students suggested that they could use notes and a calendar
to help them remember what needed to be done. Information retrieval could be used by
students to understand difficult concepts and mobile phone features for translation
could help them understand difficult English concepts in computer-aided design
software. Moreover, the students proposed that calculators could make it easier for
them to understand mathematical problems. The teachers did not even respond to the
students’ statements in group 2, suggesting that to remember the study visits and
important dates better, they could use video, photographs, notes, and calendars.

Excerpt 1 Teachers’ increased their possibility knowledge when they were exposed to the students’ ideas of
supportive mobile phone use

Researcher: [reads aloud from a post-it note] If someone has been ill, someone in the student group can video
record the lessons and share the film with that person. Create a group with the class on the
school portal [the LMS] that students can use to exchange photographs, notes and materials.

Johanna: Oh yes!
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The teachers’ increased, and not increased, knowledge of problematic mobile phone
use On two occasions the teachers also increased their possibility knowledge of mobile
phone features that could be problematic. The first occasion was when the teachers
considered the student group 2 suggestions that the LMS could support the students’
communication. The teachers then described a new concern that had not been previ-
ously mentioned. They were concerned that students could video record teachers in
unsuitable circumstances during an activity and spread such recordings from the LMS
through social media. At this point the teachers expressed a sense of insecurity
regarding which persons could access such information via the system. Thus, in order
to avoid a potential integrity problem the teachers stated that it was important for them
to investigate how files are saved and shared on the LMS before they would allow them
to be used (see Excerpt 5).

The second time the teachers increased their possibility knowledge of what could be
problematic was when they were exposed to the students’ ideas about what problems they
wanted to regulate. When the teachers considered the students’ proposals concerning
problematic mobile phone features, they responded to the students’ description in group 2.
The students had claimed that it could be problematic if they took photos or made a video
recording of someone who did not want to be photographed or video recorded. In order to
reduce this risk, most of the students in the group suggested that the teachers should store
the students’ mobile phones when they were not being used (see Excerpt 6).

This idea influenced the teachers to increase their possibility knowledge of the
desired rules and the division of labor. The teachers stated that they did not want the
students to have access to their mobile phones all the time. This was suggested as a
measure that could limit the risk of teachers being recorded on video. Following this,
the teachers suggested a division of labor in which the teachers should regulate the
students’ access to mobile phones, i.e. the teachers should store the students’ mobile
phones until they needed to be used (see Excerpt 7).

However, the teachers only suggested these rules for video recording and not for
taking photos which, according to the students in both groups, could also create similar
problems. In addition, the teachers did not increase their possibility knowledge when
exposing the other potential problems mentioned by group 1 students. These students

Excerpt 2 Students’ ideas on how different mobile phone features can be used supportively.

Note from student
group 1:

Take pictures in different locations in order to describe what you have done.

Note from student
group 2:

Take pictures, because then you will remember things better. Then you can add the
pictures to a PowerPoint file and tell the class later what you have done.

Excerpt 3 Teachers’ increased their possibility knowledge when they were exposed to the students’ ideas of
supportive mobile phone use

Eva: So, if they document stuff it’s a great help when grading them as we can’t be with them everywhere.
It would actually be great if they could show their work in a PowerPoint file or
something similar.

Johanna: I think this different kind of approach could make better use of a visit this if we did it this
way next time.
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argued that the possibility of using mobile phones during lectures could cause problems
if the use divert attention from the teacher’s speaking. The students also stated that
searching for information could be a problem if they had to pay for the cost of data
themselves. Furthermore, the teachers did not respond to the group 2 students’ com-
ment that mobile phones have limited capacity. The students stated that mobile phones
have less capacity than computers and that when students use computers during study
visits, they have less need for mobile phones. The students also expressed that mobile
phones could give them less credible information compared to books.

7 Discussion

7.1 The influence on teachers’ possibility knowledge

The results describe how the teachers’ possibility knowledge is influenced when they
are exposed to students’ ideas on how mobile phones could be both supportive and
problematic in school activities. The teachers then increased their possibility knowl-
edge on five occasions (see Fig. 1).

Excerpt 4 Teachers’ increased their possibility knowledge when they were exposed to the students’ ideas of
supportive mobile phone use

Johanna: It could be an idea that they should document.

Eva: Yes, because then you can see what they have done.

Johanna: So, we need some task with the criterion that the students should show something. Communication
or something like that.

Eva: Communicate what they have done.

Johanna: If a student does a task, we could use it in a new way when we grade their work.

Eva: That’s right, and I think we should be able to get help.

Johanna: There’s no doubt it would help us with our grading.

Excerpt 5 Teachers’ increased their possibility knowledge when they were exposed to the students’ ideas of
supportive mobile phone use

Eva: How does the learning management system work? Is it totally unprotected if they upload stuff? Is it
closed to the public or can anyone access it and look at it – or only those who are part of the
group? I don’t think it’s a good idea to upload anything.

Johanna: Yes, exactly.

Eva: Because of our integrity and so on. And that they mustn’t download it and share it. I’m thinking
they might share it on YouTube or somewhere.

Johanna: Yes, that’s something that needs to be checked. It shouldn’t be possible to download and save the
videos and upload them somewhere else.

Eva: It would be unfortunate if they happened to record a moment when we were angry and then
uploaded it somehow.

Johanna: Yes, exactly.
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The teachers’ increased possibility knowledge of supportive mobile phone use. The
teachers increased their possibility knowledge when they were exposed to the students’
idea that mobile phone use could support the students’ division of labor, when they
want to communicate experiences with each other, independently of place and time.
Previously, the teachers’ design ideas have not indicated that the students’ networked
mobile phone use could support their school activities (Kearney et al. 2015). The
teachers’ increased possibility knowledge that LMS could support the students’ com-
munication between different locations are reminiscent of studies that have seen
teachers increase their insights into students’ online use (Hsieh and Tsai 2017;
Kearney et al. 2015; Zurita and Nussbaum 2007). Unlike this previous research, the
teachers in this pilot study have not increased their understanding because of their
experiences or because of the students’ ownership of mobile phones. In contrast to
previous research, the teachers did not increase their understanding because of their
personal use, students’ personal ownership of mobile phones, or pleasant, stimulating
and enjoyable use (Adukaite et al. 2017; Kearney et al. 2015; O'Bannon and Thomas
2015; O'Neill et al. 2018). Instead, these results show that the teachers’ increased
possibility knowledge was stimulated by the students’ suggestions. Thus, the teachers
increased their understanding of how features such as LMS, notes, photographs and
videos could be used supportively, for both the students’ and the teachers’ division of
labor.

The students’ ideas also stimulated the teachers to understand that photographs
could be used in combination with presentation programs. This is in order to support
the teachers’ division of labor when grading the students’ knowledge in relation to the
syllabus. Thus, there are similarities to research that indicate that teachers are influ-
enced by the fact that students’ mobile phone use is in accordance with the syllabus
(Adukaite et al. 2017; Hsieh and Tsai 2017). The results also show that the teachers
want to design the activity with new student tasks in order to reach the object of the
activity. Thus, stimuli from students have increasing the teachers’ possibility knowl-
edge on how tasks may need to be designed to provide students with mobile phone use

Excerpt 6 Students’ ideas on rules and the researcher’s description to teachers of the problems the students
wanted to regulate

Note from student
group 2:

Store mobile phones.

Researcher: In the group, the students clarified that it could be a disadvantage if mobile phones
were used to photograph and film someone who didn’t want to be photographed
or filmed.

Excerpt 7 Teachers’ increased their possibility knowledge when they were exposed to the students’ ideas of
problematic mobile phone use

Johanna: Well, we could hang onto them and then distribute them later. “Now you can use it.” Then you
control the issue of not being video recorded.

Eva: Yes, exactly.
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in order to support their collaborative actions and the teachers’ ability to grade the
students’ work. The finding is similar to research that has pointed out that teacher
education can help teachers understand how to change their pedagogy (Khaddage et al.
2015; Peng et al. 2009). There are also similarities with research that discusses the
possibility of increasing teachers’ understanding by showing effective ways of using
mobile phones (O'Neill et al. 2018).

The teachers’ increased their possibility knowledge of problematic mobile phone
use As the teachers were exposed to the students’ suggestions, that students should
use video and LMS, the teachers increased their possibility knowledge of potential
problems. Although the teachers first got a new vision that LMS could support the
students’ communication of experiences, they wanted to limit the students’ access to the
tool. The reason for limiting the students’mobile phone use was the teachers’ increased
concerns regarding how such use could cause problems (Dinsmore 2019; Joyce-
Gibbons et al. 2018; Nikolopoulou and Gialamas 2018; O'Bannon and Thomas 2015).
Thus, the students’ ideas stimulated the teachers’ possibility knowledge of how the
students’ use of video in combination with LMS could cause a division of labor in which
teachers could be insulted. Unlike previous research, this pilot study does not show that
teachers’ concerns increased because of the students’ increased access to mobile phones
(O'Bannon and Thomas 2015). Sung et al. (2017) propose that problems with the
division of labor and rules in school activities could be resolved with more
technology-based assistance. However, in this pilot study, it appears that teachers want
to increase their understanding of LMS features further, before they allow use. First, they
want to find out how the application could cause problems for the teachers’ division of
labor. When the teachers then considered the students’ suggestions regarding how
problematic mobile phone use could be limited, they wanted to limit the risk of problems
arising through increased control (Dinsmore 2019; Sung et al. 2017). In the same way as
the students’ ideas, the teachers would like to have a division of labor and be responsible
for when students have access to their mobile phones. In this way, the teachers have

Fig. 1 The influence on teachers’ possibility knowledge when they were exposed to students’ ideas on how
mobile phones could be both supportive and problematic in school activities
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increased their possibility knowledge about how problematic mobile phone use could be
limited in school activities in relation to the students’ ideas.

7.2 Similarities and differences between ideas that have, or have not, influenced
teachers’ possibility knowledge

Although teachers increased their possibility knowledge on several occasions, there
were also stimuli that did not lead to an increased understanding. The results show that
there are similarities and differences between the students’ ideas that have, and have
not, increased the teachers’ possibility knowledge on mobile phone use. All the stimuli
that did not increase the teachers’ possibility knowledge have similarities because they
describe how the use of mobile phones could both support and cause problems for the
students’ division of labor. The stimuli that increased the teachers’ possibility knowl-
edge have similarities insofar as the teachers have largely discussed the students’
suggestions in relation to how they could both support or cause problems for the
teachers’ division of labor. In other words, the difference between the stimuli that have,
and have not, increased the teachers’ possibility knowledge is largely rooted in whether
the teachers have transformed the students’ ideas in relation to their own division of
labor. The results are reminiscent of O'Neill et al. (2018), who found that teachers’
willingness to implement mobile phones is more influenced by the teachers’ personal
objectives than their ideas on how mobile phones could be used for didactic purposes.

8 Conclusion and pedagogical implications

The teachers’ possibility knowledge was influenced by the students’ ideas in many
ways. They have increased their understanding on five occasions regarding how mobile
phones could be used supportively and how mobile phone use could cause problems
when exposing the students’ ideas. The results also show that there are similarities and
differences between the students’ ideas that have, and have not, influenced the teachers’
possibility knowledge. In summary, the pilot study contributes to the following answers
to the aim and research questions:

& Teachers have increased their possibility knowledge on which mobile phone
features could be used to support the students’ schoolwork

& Teachers have increased their possibility knowledge on how tasks involving mobile
phone features could be designed to support the students’ schoolwork

& Teachers have increased their possibility knowledge of how the students’ use of
mobile phone features could support the teachers’ division of labor

& Teachers have increased their possibility knowledge of the potential problems that
the use of different mobile phone features could cause for school activities

& Teachers have increased their possibility knowledge of the potential problems that
may need to be regulated and how rules and the division of labor could limit such
problems

& Teachers have largely not increased their possibility knowledge when they have not
related the students’ ideas to their own division of labor
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& The students’ ideas that have increased the teachers’ possibility knowledge have
similarities because, to a greater extent than the other ideas, they have been
transformed in relation to the teachers’ division of labor. This is also what distin-
guishes the students’ ideas that have, and have not, increased the teachers’ possi-
bility knowledge

The results show that several of the students’ ideas of mobile phone use have stimulated
the teachers. As a result, the teachers and the students have gained a more common
motive of how mobile phones could be used to support the object of the activity, and
the potential problems they may need to limit through rules and a division of labor. In
this way, the pilot study adds important knowledge about how teachers’ understanding
could increase when they are exposed to the students’ ideas about how mobile phones
could be used and limited in school activities. This knowledge is needed since previous
research has emphasized the importance of reducing the differences between students’
and teachers’ different ideas of mobile phone use (Ariel and Elishar-Malka 2019). It has
also been shown that it is necessary to develop teachers’ insights into mobile phone use
(Ariel and Elishar-Malka 2019; Hsieh and Tsai 2017). Despite this, surprisingly few
studies have investigated how teachers’ understanding of mobile phone use could be
increased in relation to students (Dinsmore 2019; Muñoz-Cristóbal et al. 2017; Osakwe
et al. 2017). Previous research has stressed the possibility of increasing the teachers’
knowledge through teacher education on how mobile phones could be integrated into
teaching (Adukaite et al. 2017; Birgin et al. 2019; Hsieh and Tsai 2017). These results
provide increased understanding of how stimuli from students have the potential to
increase teachers’ possibility knowledge, which may have the potential to complement
to practical experience and teacher education when designing school activities.

9 Limitations and future work

This pilot study contributes to qualitative results on how teachers’ knowledge increases
during the design process, as requested by previous research (Chai et al. 2017;
Crompton et al. 2017). However, qualitative studies are limited in their sample selec-
tion, meaning more research is needed to confirm the results. Thus, continued research
is important in order to relate these qualitative results to a larger context. Although this
pilot study offers important knowledge, it also shows the challenges and limitations that
require further research.

This pilot study shows the challenges insofar as teachers largely transform the
students’ ideas if they can relate the ideas to their own division of labor. Thus, there
is a risk that the results will not be as fully student-centered as the students’ initial
visions. Since successful mobile phone use requires an understanding of what feature is
most suitable from the students’ perspective (Khaddage et al. 2015; Kukulska-Hulme
and Traxler 2007), more research is needed on how stimuli can be used to increase
teachers’ insights into the issue at hand. This means that future research must focus on
how teachers can increase their understanding, even if this does not benefit the
teachers’ division of labor. It is also important to gain a better understanding of why
teachers are not stimulated by certain ideas. Continued understanding is important
because students may consider that mobile phones are useful for schoolwork while
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teachers consider such use to be a problem (Fernandez 2018; Ott et al. 2018).
Continuing knowledge is also important because of the risk that teachers limit mobile
phone use in a way that leads to opposition from students (Dinsmore 2019; Fernandez
2018; Gentina et al. 2018; Ott et al. 2018). Students could also use their mobile phones
illegally if teachers and students do not share similar ideas (Joyce-Gibbons et al. 2018;
Nikolopoulou and Gialamas 2018; Ott et al. 2018). In order to resolve the problems,
teachers and students must share a common object for a school activity and agree on
how mobile phones should be used, regulated and how the work should be distributed
between teachers and students (Engeström 1999, 2000).

At present, CHAT does not have enough theoretical keys for understanding why
teachers are not stimulated by certain ideas. Thus, one suggestion is to develop the
theoretical framework in order to increase the teachers’ possibility knowledge. For this,
the theoretical framework must focus more on why people reject or do not adopt certain
ideas. This development is important in order to be able to use stimuli in a way that
further reduces the differences between students’ and teachers’ ideas. Hopefully, the
problems associated with mobile phone use in school activities use can then be reduced
(Ariel and Elishar-Malka 2019; Dinsmore 2019; Muñoz-Cristóbal et al. 2017).
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