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ABSTRACT ARTICLE HISTORY
Digital portfolios offer opportunities for reflection and collaboration in Received 18 March 2022
teacher education. However, the affordances of mobile devices have Accepted 11 September 2023
scarcely been explored in this context. A mixed-methods study was con- KEYWORDS

c_iucted wherein 44_ stude_nt teachers collaboratively used a mpbile port_fo— Reflection; digital portfolios;
lio app for reflection with peer students and mentors during teaching teacher education: mobile
internships. The analysis focused on the collaborative content of mobile learning; internships
portfolios and its relationship with self-reported outcomes after the

internship. The results showed that portfolios often included multimedia

records (i.e. pictures, video and audio) of student activity in the classroom

and written reflections on teaching strategies. Mentors recorded more

videos in portfolios, while peer records varied and correlated with student

teachers’ self-efficacy gains. Cluster analysis showed higher teacher self-

efficacy gains when all collaborators actively contributed to the portfolios.

These findings highlight the importance of mentors and peers when using

mobile devices for reflection during teacher education internships.

1. Introduction

Digital portfolios are promising technologies for reflection and collaboration in teacher education
(Adadan & Oner, 2018; Cohen et al.,, 2013; Maharsi, 2019; Schon, 1983). In particular, the
affordances of mobile devices for anytime, anywhere use that is combined with ubiquity have
significant potential for integration into teacher education internships (Baran, 2014). Affordances
are usually described as opportunities or potential courses of action according to the character-
istics of an educational setting and may take the form of tools with examples of possible use
(Kennewell et al., 2008; Laurillard et al.,, 2000). For instance, in the case of mobile portfolios,
student teachers and peers or mentors can walk through the classroom and capture evidence of
student and teacher activity, with the aim of reflecting on more efficient/effective teaching and
student learning. This is especially relevant in teaching internships, where the connection
between educational theory and classroom practice is the main aim of reflection for student
teachers and may be supported with digital tools. Although there is some initial evidence that
shows the promising use of mobile devices in teacher education, the impact of integrating such
technologies into student teachers’ internships and their outcomes has been scarcely explored
(Baran, 2014; Celik et al., 2018; Michos et al., 2022; Petko et al., 2019). Further, student teachers
usually reflect on their internships in a social context (e.g. with mentoring sessions, discussions,
peer teaching), and the role of mentors and peer students has shown various benefits. However,
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there is limited understanding of the process of constructing portfolio artefacts with mobile
portfolios collaboratively and reflecting on classroom internships. This study seeks to explore and
investigate mobile portfolio use in classroom internships when mentors and peer students are
involved in this process. The aim is to understand student teachers’ internship process through
the content of digital portfolio artefacts (i.e. classroom evidence and written reflections) and the
relationship between the collaborative reflection process with mobile devices and student
teachers’ outcomes.

The article is structured as follows. Section 2 presents the affordances of digital portfolios for
reflection in teacher education. Section 3 presents the effective strategies for using digital portfolios
in teacher education and internships, and our main research questions. Section 4 explains our
methodology and mixed-methods study, while Section 5 presents the main results. Section 6 discusses
the results of the study based on previous research, and Section 7 presents our main conclusions.

2. Affordances of digital portfolios for reflection in teacher education

Reflection is a core component of teacher education and the ongoing professional development of
teachers (Adadan & Oner, 2018; Oner & Adadan, 2011; Schon, 1983; Shulman & Shulman, 2009).
Reflection refers to the deliberate and systematic process of examining and analysing one’s teaching
practices, beliefs and experiences to get a deeper understanding, improve instructional effectiveness
and enhance personal and professional growth (Korthagen & Nuijten, 2022; Schon, 1983; Zeichner &
Liston, 2013). Different forms of reflection have been defined according to the time and nature of
reflection for teaching (Chan & Lee, 2021; Korthagen & Nuijten, 2022). Reflection on-action refers to
teachers’ thinking of past teaching experiences to evaluate and improve future situations (Schon,
1983). Reflection in-action refers to active or interactive teachers’ thinking during the teaching
practice where immediate observations or actions can be taken (Schon, 1983). Finally, Van Manen
(1991) identified another type of reflection-for-action which can be defined as ‘preflection’ before
action and relates to teachers’ thinking of possible situations or problems that may happen during
teaching practice. Several studies across the world showed that teacher reflection within internships
enhances pre-service teachers’ teaching skills by focusing on several aspects such as classroom
management, lesson planning and pedagogy (Prakasha & Kenneth, 2023).

A prominent approach to supporting reflective processes in teacher education is the use of
portfolios. According to Shulman (1998), a teaching portfolio is ‘the structured, documented history
of a set of coached or mentored acts of teaching, substantiated by samples of student portfolios, and
fully realized only through reflective writing, deliberation, and conversation’ (p. 37). Digital portfolios
are a technology that enables the collection of digital artefacts and evidence capturing the working
or learning process (Lorenzo & Ittelson, 2005; Stefani et al., 2007). Lin (2008) differentiated between
portfolios that include only evidence and portfolios that also have reflective commentaries. Digital
portfolios have been used and explored in many professional domains and teacher education
programmes, such as medical education, general education and vocational education (Kénings
et al.,, 2016; Petko et al,, 2019; Renner et al., 2016). In the context of teacher education, a variety of
digital technologies, such as video-based feedback, weblogs, microblogs and social media, have
been investigated. Digital teaching portfolios integrate the affordances of these technologies for
supporting documentation, reflection and collaboration (Ahmed & Ward, 2016; Berrill & Addison,
2010; Gaudin & Chalies, 2015; Hanuscin et al., 2014; Iredale et al., 2020; Kay, 2006; Koehler et al., 2017;
Kori et al., 2014; Zubizarreta, 2009). Digital portfolios can support teacher education internships by
creating digital artefacts and digital stories before, during and after the teaching session (Kloser et al.,
2021). These digital representations can be further exposed to social processes, such as assistance or
feedback from peers and mentors. Some examples of digital portfolio artefact include the docu-
mentation of lesson plans and instructional materials or videos, audio and images of students’
activities in the classroom (Kearney, 2009; Kloser et al., 2021; Koehler et al., 2017; Moran et al.,,
2013; Pelliccione & Raison, 2009). Further, posterior reflective writing as part of the teacher education
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curriculum or self-directed learning journals are common elements for digital portfolios in teacher
education (Gurvitch & Metzler, 2009; Kay, 2006).

Although the affordances of digital portfolios have been explored in previous research, for
example, assistance for reflection, exchange of feedback and asynchronous interactions (Ahmed &
Ward, 2016; Birello & Pujola Font, 2020; Hanuscin et al., 2014) and might facilitate teachers’ reflection,
the use of mobile devices and apps for reflection are promising technologies in the context of
teacher education. In particular, mobile apps enable the collection and dissemination of rich multi-
media content in real time and provide spaces for discussion with voice, text and multimedia
(Traxler, 2007). Mobile portfolios can empower the ‘two faces of ePortfolios’ (Barrett, 2010, p. 7) by
facilitating the collection of immediate evidence of learning-in-action and providing grounds for
reflection-on-action at a later stage (Camacho & Tur, 2012; Gulzar & Barrett, 2019; Tur et al., 2019).
This process can facilitate situated learning (Sophonhiranrak, 2021). Relevant studies show that
student teachers are more engaged in focused feedback when they use mobile devices and seem
to appreciate the use of mobile devices in teacher education (Celik et al., 2018). Although mobile
devices have significant potential for reflection in different domains, empirical evidence in teacher
education internships is still fragmented and scarce (Baran, 2014; Michos et al., 2022; Petko et al.,
2019).

3. Effective strategies for using digital portfolios in teacher education and
internships

Previous studies have examined the use of technology during student teachers’ internships and
showed that digital tools increased their confidence and self-efficacy (Al-Awidi & Alghazo, 2012)
regardless of student teachers’ beliefs (Han et al., 2017). In particular, videos of classroom practice
have been repeatedly used to reflect on internship experiences because videos provide authentic
representations of the teaching practice and classroom environment and offer anchors for feedback
(Gaudin & Chalies, 2015).

Concerning the reflection process with digital portfolios, some qualitative or mixed-methods
studies have been conducted. These studies analysed the content of digital teaching portfolio
artefacts and showed discrepancies about the levels of reflection and outcomes in teachers’ learning
and knowledge (Koehler et al., 2017; Ogan-Bekiroglu, 2014; Pelliccione & Raison, 2009; Sung et al.,
2009; Thomas & Liu, 2012). These qualitative or mixed-method studies propose scaffolding student
teachers’ reflection process with further guidance and supervision by teacher educators and mentors
(Kilbane & Milman, 2017; Pelliccione & Raison, 2009; Thomas & Liu, 2012). Towards this direction,
several teacher education programmes have followed the Interstate New Teacher Assessment and
Support Consortium (InTASC) standards as a common framework to support and evaluate pre-
service teachers’ competencies in the classroom with digital portfolios (Bond, 2019; CCSSO, 2013).
These teaching standards are commonly grouped into four categories: learner and learning, content,
instructional practice and professional responsibility (Foulger et al., 2017). Related studies show that
teachers can incorporate teaching standards into their reflections and develop their dispositions
with or without digital portfolios (LaPaglia, 2019; Lin, 2008).

Concerning the context of student teachers’ reflection during internships, the social
support provided by mentors is considered to be one main factor that affects the first
teaching experiences of student teachers. Mentors essentially intend to provide support for
(1) instructional approaches, such as teaching strategies, classroom management and student
support, and (2) psychological factors, such as building confidence and reducing levels of
stress during internships (Richter et al., 2013). Studies have shown that student teachers
perceive their mentors as a source of support for reflection on teaching or practical advices
(Richter et al., 2013). Mentor support is positively related to teacher self-efficacy (LoCasale-
Crouch et al., 2012) and improved teaching practice (Nevins Stanulis & Floden, 2009; Rozelle
& Wilson, 2012). Studies in teacher education have also shown that social relations and co-
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teaching with peers affect teacher perceptions about teaching during classroom internships
(Clift & Brady, 2005). The social context has also been explored in studies related to mobile
apps for reflection in other professional domains (e.g. medical and vocational education and
workplace learning), with evidence supporting the enhancement of the reflection process
with peers and mentors (Aprea & Cattaneo, 2019; Kdnings et al., 2016; Mauroux et al., 2014;
Renner et al, 2014, 2016).

Although reflection apps and mobile portfolios are also prominent approaches to support
reflection during teacher education internships, it is not yet clear how the social context enhances
the reflection process with mobile portfolios in classroom internships (Baran, 2014; Celik et al., 2018;
Michos et al., 2022). In this study, we build on the results of a previous experimental study with
mobile portfolios in teaching internships (Michos et al., 2022), in which we showed that the intern-
ship experience affected the development of teacher self-efficacy and enthusiasm. However, the use
of the mobile portfolio app increased teaching enthusiasm only when student teachers worked with
mentors. These results necessitated further analysis of reflection with mobile devices and their
relationship with teacher self-efficacy and enthusiasm as outcomes of the classroom internships.
Thus, in the present study, we analysed a collaborative case in which peers and mentors were
involved in the construction of mobile portfolios. We aimed to analyse the reflection process with
mentors and peers and its relationship with teaching enthusiasm and teacher self-efficacy as out-
comes of the internship experience. We formulated the following:

Research questions

RQ1: What types of content are included in student teachers’ mobile portfolios for classroom
internships when working with mentors and peers?

RQ2: To what extent do student teachers’ reflection processes with mentors and peers influence
student teachers’ outcomes regarding teacher self-efficacy and teaching enthusiasm?

4. Methods
4.1. Methodology

We followed a mixed-methods research approach (Creswell & Clark, 2017; Johnson & Onwuegbuzie,
2004), given that our research aimed at understanding student teachers’ teaching internships in
classrooms with a mobile portfolio app and the support of peers and mentors in an authentic
classroom context. We performed a content analysis of the artefacts constructed with the mobile
portfolio app to analyse the reflection process of student teachers. This qualitative analysis con-
sidered (1) the type of multimedia materials collected during teaching internships (e.g. for purposes
of reflecting-in-action) and (2) the written reflections included in student teachers’ portfolios.
Reflection in this context refers to the examination of the documented teaching experiences with
the mobile app and written reflections were added before or after the teaching session (e.g. for
purposes of reflecting-on-action to evaluate teaching and improve future teaching situations). We
also administered a questionnaire to the student teachers before and after the teaching internship to
measure the student teachers’ outcomes. The analysis was based on previous research on digital
portfolios, suggesting that reflection in teacher education involves the elements of process, context
and outcomes (Adadan & Oner, 2018). All ethical issues of the present study comply with the ethical
standards of the German Educational Research Association. Consequently, data analysis was con-
ducted based on anonymous data.
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4.2. Context and participants

Student teachers typically perform a four-week teaching internship in primary schools as part
of a teacher education programme in the German-speaking area of Switzerland. During the
teacher education programme, student teachers are involved in various mandatory intern-
ships in schools that start from the initial observation of a regular teacher until taking full
responsibility for a classroom. In this study, during the four-week teaching internship,
student teachers were assigned to a class and taught all the primary school curriculum
subjects. The main subjects were German, mathematics and an elementary science subject,
which consisted of a combination of geography, history, physics and biology. The student
teachers were assigned to teach in pairs; thus, each classroom had two student teachers co-
teaching together. A mentor regularly visited the classroom to provide feedback and support
as part of the teacher education programme. A total of 44 student teachers participated in
this study.

To support documentation, reflection and collaboration during their classroom internships,
student teachers used a mobile portfolio app (Petko et al., 2019). This app allows the documen-
tation of classroom teaching with multimedia records (e.g. pictures, videos, audio) and reflection
on this evidence with written comments (see a detailed description in Petko et al., 2019). Further,
users can add collaborators to their portfolios (e.g. a peer student teacher or a mentor) to jointly
record classroom activities or to write reflective comments. The mobile app provides a structured
way to reflect on classroom evidence based on teaching standards adopted from the InTASC

Choose a topic for your reflection:

1 Subject Content

2 Developmental Processes

3 Heterogeneity in Leaming

4 Teaching Strategies

5 Motivating and Guiding

6 Communication and
Moderation
| Good idea

7 Planning and Evaluation

8 Observation and support

9 Reflection

10 Cooperation Environment

Reflections  Invitations

Figure 1. Screenshots from the metapholio app, from left to right: (a) Overview of collected moments, (b) Reflection prompts
based on InTASC teaching standards.
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November 8th

4 Teaching Strategies

4.1 Planning and writing assignments

Reflection Week 5

My teacher mentor tried to explain the tasks as briefly
but clearly as possible. She used tools like LearningView
(B) and PowerPoint. This worked very well. The pupils
knew what they had to do and continued working
independently afterwards. The topic in the German

lesson was very complex and difficult for certain pupils.
In such case it would have been useful if my teacher
mentor had given an llustrative example. In general, it is
always good if a teacher makes a concrete example with
the class. In the math class she worked a lot with oral
explanations and showing / imitating (A). The
assignments were corrected by self-checking and by a
joint correction in the plenum, The joint correction took
a very long time (German lessons topic: You can play
with language). Nevertheless, it was very relevant that
all pupils understood the topic. During the execution of
the work orders, my teacher mentor takes over the
function of a coach. This worked very well. My teacher
mentor was able to withdraw from the well-formulated
assignments and devote herself to the individual pupils.
During the group work she was able to visit every group
and support them if questions came up.

el ©O

\ y

Figure 2. Screenshot from the metapholio app: example of reflection on teaching strategies.

model (CSSO, 2013). Examples of structured reflection topics based on teaching standards
include elements of the teaching strategies, subject content, planning and evaluation (see
Figures 1 and 2 and Table 2).

The reflection process with the mobile app provides different opportunities for action during
and after teaching. During teaching, student teachers, peers or mentors can capture important
incidents in the classroom with videos and pictures or can take immediate notes with audio or
text to reflect on during the teaching session. After teaching, those important incidents can be
further described by adding written reflections to evaluate what happened during students’ and
teachers’ activities. One of the most important actions during this reflection process is that
student teachers can identify instructional practices that should be further improved in future
teaching sessions and include all the important details with situated reflections and classroom
observations. Last, various collaborators can be added to the mobile portfolios and contribute by
capturing important incidents and by collaboratively writing comments.
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Before the teaching internship, the student teachers participated in a workshop to learn about the
different functionalities of the app. During the teaching internships, student teachers were
instructed to capture important classroom moments (e.g. student and teacher activities or student
products) by using the multimedia functionalities of the app and to write at least two reflections per
week. Since student teachers were co-teaching with a peer, the mobile app was used as
a collaboration tool between them to create a digital portfolio of the teaching internship together.
The student teachers’ mentors also received training with the mobile app and were instructed to
record classroom moments or write reflections using their mobile devices in the collaborative
portfolio. In particular, a group of mentors who supported the internship process received instruc-
tions for using the mobile portfolio app as a mandatory part of their visit to schools, whereas another
group of mentors received a recommendation for the optional use of the mobile portfolio app
during classroom visits.

Although the internship and reflection process was usually happening without technolo-
gical support, the main difference with the mobile app is that students, teachers, peers and
mentors had a common, collaborative space to add instant evidence of classroom practices
with their mobile devices while moving in the classroom and later reflect based on the topics
of the teaching standards. All the multimedia contents and comments are saved as a digital
portfolio that may be used in the future to further reflect on the theory and practice of
teaching. However, the added value of such a collaborative process with the mobile app
required an analysis based on the specific context and sample described above.

4.3. Instruments and measures

We followed a mixed-method approach to evaluate teaching internships with mobile portfolios that
included collaboration between student teachers, peers and mentors (see Figure 3). We performed
a qualitative content analysis of the artefacts constructed with the mobile portfolio app to

. Process
Pre-evaluation Outcomes

Before teaching internship i - e b After teaching internship

o] y i mobile portfolio app 5. i
(N =44 Student teachers) 7 =4 Postiatios (N=44 Student teachers)

@

Mobile portfolios' content

Questionnaire measures
1. Teaching enthusiasm
2. Teacher self-efficacy

Individual pre-evaluation

1. Classroom evidence
with multimedia (e.g.,
picutres, video, audio)

2. Reflection comments
(with or without teaching
standards)

$ {}

Collaboration between
Students teachers, Peers
and Mentors

Questionnaire measures
1. Teaching enthusiasm
2. Teacher self-efficacy
3. Internship experience

Individual outcomes

Figure 3. Evaluation of teaching internships with mobile portfolios that include collaboration between student teachers, peers
and mentors.
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understand the teaching internship process. We also evaluated student teachers’ outcomes after the
teaching internship based on three constructs: (1) teaching enthusiasm, (2) teacher self-efficacy
and (3) the internship experience. To evaluate student teachers’ outcomes, a pre-questionnaire was
administered to student teachers before the teaching internship to measure teaching enthusiasm
and teacher self-efficacy. Teaching enthusiasm was measured based on the scale described by
Kunter et al. (2011), with a focus on teacher enthusiasm for teaching without evaluating enthu-
siasm for the teaching subject (see Appendix Table A3 in the online supplementary materials). Our
instrument (Cronbach’s a=.811) included five items on a 4-point Likert scale, ranging from 1=
Does not apply at all to 4 =Fully applies (sample items: ‘I always enjoy teaching students new
things’, ‘It is a pleasure to teach’). Teacher self-efficacy was measured with a short version of the
instrument by Tschannen-Moran and Hoy (2001) (see Appendix Table A4 in the online supplemen-
tary materials). Our instrument (Cronbach’s a =.745) included 12 items on a 5-point Likert scale
about three elements: efficacy for instructional strategies (sample item: ‘To what extent can you
craft good questions for your students?’), efficacy for classroom management (sample item: ‘How
much can you do to control disruptive behaviour in the classroom?’) and efficacy for student
engagement (sample item: ‘How much can you do to motivate students who show low interest in
school work?’). After the teaching internship, another questionnaire was administered to student
teachers to evaluate the same constructs: (1) teaching enthusiasm (Cronbach’s a = .895), (2) teacher
self-efficacy (Cronbach’s a = .726) and (3) their internship experiences. To measure internship
experiences, we adopted an instrument (Cronbach’s a=.970) by Moser and Hascher (2000) that
includes 44 items for professional development after the internship (see Appendix Table A5 in the
online supplementary materials) on a 5-point Likert scale, ranging from 1= Very low to 5= Very
high, including aspects such as the role of the teacher (sample item: ‘Explaining your own educa-
tional ideas and goals’), general lesson planning (sample item: ‘Familiarising yourself with a larger
subject area’), lesson preparation (sample item: ‘Structuring a lesson (rhythm and schedule)’),
teaching (sample item: ‘Activating and motivating individual students or the whole class’), evalua-
tion (sample item: ‘Analysing and judging your own teaching activities self-critically’), dealing with
students (sample item: ‘Actively involving students in the classroom’) and school (sample item:
‘Making contact with other teachers in the teaching staff’).

4.4. Data analysis

4.4.1. Content analysis of mobile portfolio artefacts

To evaluate the reflection process, we performed a content analysis of the portfolio artefacts. The
analysis was conducted with the qualitative software MAXQDA (Kuckartz & Radiker, 2019). We
followed a two-step process. We initially inserted the complete mobile portfolio artefact (N =44)
of each student teacher in the software (see Figure A1 in the Appendix in the online supplementary
materials), and this represented all the documentation and written reflections during the four-week
teaching internship. The unit of analysis was each portfolio entry (i.e. each time a person recorded an
incident with the mobile app), which included either captured moments with multimedia or written
reflections. We then used an emerging coding scheme based on the functionalities of the mobile app
and the main elements of the student teachers’ instructional activities. In particular, we coded
captured moments with multimedia that included pictures, video or audio (see Table 1 and Table
A1 in the Appendix in the online supplementary materials) and differentiated between the moments
that record student activity (SA), for example, students working on a classroom task, and moments
that record teacher activity (TA), for example, student teachers walking through the classroom and
providing support to students. We also coded all the moments that included pictures related to
student products (StP), for example, students’ artefacts during an exercise, or pictures related to
student material (StM), for example, a working sheet prepared by student teachers to support
a student learning activity. Lastly, we coded pictures that included other elements (Oth), such as
artefacts for classroom management or classroom space distribution.
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Table 1. Coding scheme for mobile portfolios in teaching internships.

Artefact type Code Description Multimedia
Captured SA Student activity Pictures or video or
moments with audio
multimedia TA Teacher activity Pictures or video or
audio
StM Student supporting material Pictures
StP Student product Pictures
Oth Other Pictures
Written reflections RM/TS  Reflection with multimedia and reference to teaching standards Picture or video or
audio
RM Reflection with multimedia but without reference to teaching  Pictures or video or
standards audio
R/TS Reflection without multimedia but with reference to teaching
standards
R Reflection without multimedia and without reference to teaching
standards

Table 2. The coding scheme of written reflections according to the functionalities of the mobile app regarding core InTASC

teaching standards.

Categories (InTASC standard) Code Description

Subject content (Content) C  Reflection on subject-specific scientific and subject-specific didactic knowledge

Developmental processes D  Reflection on the development process of learners (e.g. how students learn and
(Learner and learning) how to support cognitive, social and personal development)

Heterogeneity in learning H  Reflection on different pathways to learning and creation of situations for each
(Learner and learning) individual learner

Teaching strategies TS  Reflection on a variety of instructional strategies to promote appropriate skills
(Instructional practice) to learners

Motivating and guiding M Reflection on motivational processes of learners and classroom management
(Learner and learning)

Communication and moderation CM  Reflection on verbal and non-verbal forms of communication with learners to
(Learner and learning) promote active learning, collaboration and mutual exchange in the

classroom.

Planning and evaluation PE  Reflection on the planning, implementation and evaluation of teaching based

(Instructional practice) on an understanding of content, lesson plan, guiding ideas of the school and
professional science background

Observation and support 0S  Reflection on various assessment systems to continuously assess, ensure and
(Instructional practice) promote the cognitive, social and personal development of learners

Reflection and professional learning R Reflection on the impact of decisions and activities on others (learners, parents
(Professional responsibility) and other teachers) and professional development

Cooperation environment CE Reflection on professional engagement with school, social environment,

(Professional responsibility)

relationships with colleagues and parents

Table 3. Descriptive analysis of qualitative codes.

Mean Median D Min. Max.
Captured Moments 68 56 57.7 20 352
Student activity 333 26 30.1 2 157
Teacher activity 8.68 3 18.3 0 120
Student material 9.84 8 7.29 1 29
Student product 10.3 7.5 9.33 0 38
Other 6 45 5.49 0 23
Written reflections 16.3 10 18 1 115
RM/TS 5.73 3 13.4 0 88
RM 1.09 0 233 0 10
R/TS 5.52 5.5 473 0 27
R 3.95 1 7.12 0 30
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Regarding the written reflections, we coded comments based on the functionalities provided in
the mobile app (i.e. structured reflection prompts). Thus, we coded written reflections that included
a link to captured moments (multimedia) and a pre-selected teaching standard (RM/TS). Further, we
coded written reflections that included a link to captured moments but without pre-selected
teaching standards (RM). Lastly, we coded all written reflections that did not provide a link to
captured moments with multimedia but a pre-selected teaching standard (R/TS) and written reflec-
tion that solely provided a comment without associated captured moments or teaching stan-
dards (R).

One individual researcher went through the mobile portfolio artefacts and defined an initial open
coding scheme. The codes were discussed with another researcher until a consensus was reached on
the main categories. Adjustments were made based on the discussion. For example, after the
discussion, the categories of student activity and teacher activity were determined to differentiate
between student and teacher activities with all the multimedia records (videos, audio, pictures) in
the classroom. The student teachers also used the mobile portfolio app in collaboration with peers or
mentors; thus, we included a code about the person who inserted a record in the portfolio (student
teacher, peer or mentor). The reason for creating this code was to evaluate the recorded activity of
each collaborator. We coded all written reflections that included pre-selected teaching standards to
identify the main topics of reflection (see Table A2 in the Appendix in the online supplementary
materials for examples of written reflections). We defined a coding scheme according to the
functionality offered in the mobile app to pre-select reflection topics adopted from INnTASC standards
(see Figure 1). Table 2 shows the 10 main categories of written reflections, which included pre-
selected teaching standards.

We then used descriptive statistics (e.g. mean, median, standard deviation, percentage) to report
the frequency of appearance of the above codes based on the content analysis. Thus, each portfolio
had its descriptive metrics according to the coding scheme. We conducted a cluster analysis to
differentiate portfolios groups according to the activity of the three collaborators (peers, mentors
and student teachers).

4.4.2. Outcomes dfter the internship experience with mobile portfolios

As explained above, we used a pre- and post-questionnaire to evaluate the outcomes of the intern-
ship experience with a mobile portfolio. We then triangulated the questionnaire data with a content
analysis of mobile portfolios by assigning the responses to the questionnaires to the particular
student teacher who created a portfolio. Based on this analysis, we were able to associate the
documentation with the mobile portfolios with the outcomes. We performed correlation analysis to
observe patterns in our data and relationships between the content of mobile portfolios and student
teachers’ outcomes. Multiple regression analysis was performed to determine differences in out-
comes between clusters of portfolios according to collaborators’ contributions to the portfolios.

5. Results
5.1. Descriptive analysis of mobile portfolio content

Ourdescriptive analysis showed that, on average, almost 80% of the total portfolio entries were
captured moments with multimedia, with a range between 20 and 352 entries, which shows variance
in student teachers’ and collaborators’ (peers, mentors) activity when documenting classroom
evidence (see Tables 2 and 3).

The largest portion of the captured moments was evidence of student activity recorded with
pictures, video or audio (on average, 47%), followed by pictures of student material (16.6%) or student
products (15.8%) from classroom activities. A smaller portion of the captured moments (almost 10%)
were evidence of teacher activity (TA) with pictures, video or audio, and other pictures, including
material for classroom management or classroom space distribution. Almost 20% of portfolio entries
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included written reflections, with a range between 1 and 135 reflection entries, which also show the
variance in student teachers’ level of reflection. In these reflections, which were mainly written by
student teachers, the largest portion (41.2%) were written comments without associated multimedia
evidence but with pre-selected teaching standards (R/TS), followed by reflections using associated
multimedia evidence and pre-selected teaching standards (RM/TS). Less frequent were reflections
that did not include pre-selected teaching standards (almost 30% of the written reflections).
Considering all the portfolio entries, a noteworthy observation is the high variance in student
teachers’ documentation and reflective activity, ranging from 21 to 487 portfolio entries.

Regarding the written reflections that included teaching standards, we observed a variety of
topics (see Appendix in the online supplementary materials for the concrete examples from the app).
The category cooperation environment (on average 1%) was the least frequent, thus reflecting the
professional engagement of student teachers and their relationships with colleagues and the school.
The most frequent categories were teaching strategies (16.8%), motivating and guiding (15.1%),
developmental processes (13.7%) and planning and evaluation (13.1%), which covered almost 60%
of all these written reflections in each portfolio. The other categories, including reflection (10.5%),
heterogeneity in learning (9.21%), subject content (7.22%), communication and moderation (5.49%)
and observation and support (3.69%), appeared less frequently, and these categories covered almost
37% of all the written reflections with pre-selected teaching standards in each portfolio.

As an example of teaching strategies, a teacher reflected based on the evidence provided (e.g.
pictures, videos and audio) and mentors facilitated the process of revising teaching methods or
introducing new ideas as follows:

The mentor told me that she thought the idea of the mind map was very good, but that | could extend it. Instead
of only naming known foods, one could also show foods based on the picture and then have them named or
revealed. That would have been an extended possibility. This took place in the subject English. (ST1)

In another example of reflection for motivating and guiding, one student teacher explained how the
instructional material could motivate students and whether it worked well in the classroom as
follows:

In the subject German, | activated the students based on a picture. The blurred pictures allowed the students to
express what they thought was in the picture. Then | used the picture of the bat to start off further questions.
What do the students already know about these animals? The topic could thus be introduced easily and this
increased the learners’ motivation. The text comprehension worked surprisingly well. (ST2)

Finally, as an example of developmental processes, one student teacher reflected on how students
learned and how to support their development as follows:

In the lesson on the subject ‘Nature, People, Society’, the students dealt with four tasks in a relatively self-
directed way. In two of the tasks, they did written work, the other two tasks were done actively. The aim was for
the students to learn about the importance of joints and the structure of bones. They got to know these areas
better by means of worktables. They were intensively engaged in the exercises on these tables, even though it
took about 1 hour. They actively worked on the worksheets and activities. (ST3)

5.2. Collaborators and differences regarding student teacher and mentor involvement in
portfolios

Considering the social context and collaborators who constructed portfolios with their mobile
devices, most of the portfolio entries were from student teachers (on average, 71.6% of all entries),
followed by mentors (on average, 15.9%) and peers (on average, 12.5%). As Table 4 shows, the
collaborators (peers and mentors) mainly recorded classroom moments and wrote reflections less
frequently. Reflections were mostly written by student teachers.

Another observation is that a group of portfolios included contributions by all collaborators
(student teachers, peers and mentors), whereas another group of portfolios did not include



302 (&) K. MICHOS AND D. PETKO

Table 4. Descriptive statistics of student teachers’, peers’ and mentors’ activities with the mobile
portfolio app.

Mean Median Min Max
Student teacher all 54.6 442 16 242
Student moments 41.8 37.7 6 200
Student reflections 12.8 9.46 1 42
Peer all 10.5 143 0 58
Peer moments 10.2 14.4 0 58
Peer reflections 0.23 0.815 0 4
Mentor all 12.7 18.0 0 69
Mentor moments 11.5 18.1 0 69
Mentor reflections 1.12 3.15 0 14

contributions by mentors. This occurred because half of the mentors received instructions for
mandatory use of the mobile app, whereas the other half of the mentors received
a recommendation for optional use. For this reason, we analysed the portfolios that included
mentors’ entries (n = 23 portfolios) and those that did not include mentors’ entries (n = 21 portfolios).
Mann-Whitney U tests were run to understand differences in portfolio content with/without
mentors’ contributions (see Table 5) because the data were not normally disturbed. As indicated
above, most portfolio entries included student activity, but when mentors also recorded moments,
a significantly higher number of videos were found in portfolios. Although we observed a higher
number of student products and reflections without multimedia or teaching standards in the group
with mentors’ input in portfolios, these differences were not significant. However, a significantly
higher number of pictures (Other) regarding classroom management or classroom space distribution
was found in portfolios that did not include mentors’ input. The same analysis was repeated to
differentiate these two portfolios’ groups concerning the reflection topics. Although we observed
that student teachers reflected more often on topics related to the learner and learning (motivation
and guiding, developmental processes), when mentors included their input in portfolios, these
differences were not significant. We also observed a higher number of reflections about teaching
strategies in the group that did not include mentors’ input, but the difference was also not significant.

As an example of a collaborative portfolio that included mentor input, one student teacher
reflected on the instructions given to students, classroom management issues and feedback and
selected the teaching standard motivating and guiding as follows:

When | teach and give an assignment, | always say clearly how it should be done. | have learned in this internship

that I-messages are sometimes very useful and sometimes help more than anything else. The relationship with

Table 5. Descriptive statistics per portfolio group (with mentor activity: n = 23, without mentor activity, n=21) and Mann-
Whitney U test results.

M (SD)
With mentor Without mentor U V4 P

Captured Moments 64.8 (42.41) 71.6 (71.77) 261 458 647
Student activity 34.4 (25.84) 32 (34.81) 292.50 1.199 .230
Teacher activity 5.70 (6.86) 12 (25.37) 202 -.934 .350
Student material 8.30 (6.62) 11.5 (7.75) 181.50 -1.413 158
Student product 12 (10.22) 8.38 (8.06) 299 1.353 176
Other 4.39 (3.6) 7.76 (6.64) 158.50 -1.963 .050
Multimedia

Pictures 24.70 (15.92) 27.67 (17.6) 206 —-.835 404
Video 9.22 (12.07) 3.9 (3.98) 353.50 2.644 .008
Audio 1.48 (3.96) 0.19 (0.4) 302 1.76 077
Written reflections 15.3 (9.93) 17.4 (24.24) 266.50 .590 555
RM/TS 3.04 (2.68) 8.67 (18.92) 213 -.677 498
RM 1.39 (2.29) 0.76 (2.38) 308 1.93 .053
R/TS 5.35(3.17) 5.71 (6.08) 260 437 662
R 5.48 (8.99) 2.29 (3.78) 308 1.93 .053
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the students is cultivated. If things get a bit noisy, they are told to keep it down. | have improved and learned this
since the beginning of my internship. At the end of the lesson, more attention is paid to giving the students
feedback. This can be about how they have worked or how well they have solved a task. More positive feedback
may also be given. (ST4)

In another example of portfolio without mentor input and a reflection on motivating and guiding
students, a student teacher reflects on the time management issues as follows:

| did a text comprehension today in the subject German. | planned one lesson for this. In the end, however,
| realised that | had underestimated the time that is required. By introducing the lesson appropriately and
discussing an example question in plenary, | am sure that the students understood the content of the text. | just
have to plan for more time next time. (ST6)

Considering the two examples, the first one that includes mentor input elaborates on multiple topics
such as instruction, classroom management and feedback while the second one without the input
given by mentors included reflection only on the topic of time management.

5.3. Correlations between portfolios content and student teachers’ outcomes

Spearman’s rank-order correlations were run to determine the relationship between the portfolios
content (frequency of qualitative codes) considering the reflection process and student teachers’
outcomes because the data were not normally distributed. There was a moderate, positive correla-
tion between the frequency of portfolio entries that included pictures of student material and the
overall internship experience (see Table 6). This relationship was also found when considering the
percentage of the overall captured moments that included student material r; (42) =.399, p =.007.
Further, there was a moderate, positive correlation between the number of pictures that show
student material and the number of multimedia records about student activity in the classroom. There
was also a weak, positive correlation between the frequency of portfolio entries that included written
reflections about teaching strategies and the development (delta value) of teachers’ self-efficacy in
student engagement (see Table 7). This relationship was also found when we considered the
percentage of overall written reflections that included teaching strategies (rs (42) =.358, p=.017).

We also analysed the portfolios content based on collaborators’ activity and how this related to
student teachers’ outcomes after the teaching internship. The results showed a weak, positive
correlation between the peer activity (number of contributions in portfolios) and the development
of student teachers’ self-efficacy from pre-test to post-test (see Table 8).

5.4. Cluster analysis and teacher self-efficacy outcomes

We further analysed the three collaborators’ contributions (student teacher, peer and mentor) to
mobile portfolios to understand whether they influence student teachers’ outcomes after the
internship. Considering the content analysis, we explored whether different portfolios groups had
different collaborative characteristics and how these portfolios groups related to student teachers’

Table 6. Spearman'’s correlation matrix between collected moments in portfolios and student teachers’ outcomes (teacher self-
efficacy, teaching enthusiasm, internship experience).

1 2 3 4 5 6 7
1. Student activity
2. Teacher activity 0.477** -
3. Student product 0.370* 0.205 -
4. Student material 0.191 0.396** 0.103 -
5. Other —0.047 0.025 0.293 0.245 -
6. Teacher self-efficacy delta 0.201 0.276 0.147 0.042 -0.074 -
7. Teaching enthusiasm delta 0.090 0.201 0.113 0.194 —0.080 0.348* -
8. Internship experience -0.035 0.062 —-0.067 0.394%* —-0.003 0.212 0.247

Note: *p <.05, **p < .01, ***p < .001.
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Table 7. Spearman’s correlation matrix between written reflections on teaching strategies and teacher self-efficacy.

1 2 3 4
1. Reflections on teaching strategies —
2. Teacher self-efficacy (TSfE) delta 0.240 —
3. TSfE_student engagement delta 0.315* 0.684*** —
4. TSfE_instructional strategies delta 0.231 0.784%** 0.378* —
5. TSfE_classroom management delta -0.017 0.617%%* 0.071 0.294

Note: *p <.05, **p < .01, ***p <.001.

Table 8. Spearman’s correlation matrix between collaborators’ activity (student teacher, peer, mentor) and student
teachers’ outcomes (teacher self-efficacy, teaching enthusiasm, internship experience).

1 2 3 4 5
1. Student teacher activity —
2. Peer activity —-0.054 —
3. Mentor activity —-0.208 —0.121 —
4. Teacher self-efficacy delta —0.052 0.383* —-0.079 —
5. Teaching enthusiasm delta 0.155 0.232 0.074 0.348* —
6. Internship experience 0.199 0.140 —0.004 0.212 0.247

Note: *p < .05, **p < .01, ***p < .001.

outcomes. We performed a cluster analysis to create groups of portfolios with respect to the three
collaborators. The analysis focused on the number of portfolio entries by each collaborator. We
defined three categorical variables with high and low number of portfolio entries according to the
frequency of entries by each collaborator using the median (student, mentor, peer, where 0
represented low number of entries and 1 represented high number of entries). We then performed
a K-Modes cluster analysis because we used categorical data to identify our cluster solution. The
analysis was performed with the package ‘klaR’ in R-4.1.2. The results showed a three-cluster solution
(see Table 9). Cluster 1 included portfolios (n = 16) with high mentors’ activity, high peers’ activity
and low student teachers’ activity. Thus, Cluster 1 had portfolios whose main characteristics were the
mentors’ input and peers’ inputs and could be regarded as ‘high collaboration of peers and mentors'.
Cluster 2 included portfolios (n = 18) with high peers’ activity and low mentors’ and student teachers’
activity. Thus, portfolios in Cluster 2 were characterised by a high number of entries by peers and
could be regarded as ‘medium collaboration, especially by peers’. Cluster 3 (n=1710) included
portfolios with low mentors’ and peers’ activity but high student teachers’ activity. Cluster 3 had
portfolios with less collaborative content creation because both mentors and peers were inactive;
thus, the cluster could be regarded as ‘low collaboration by peers and mentor’. Table 9 shows
descriptive statistics regarding gain scores of student teachers’ outcomes (difference from pre-test to
post-test) in the three clusters. It is noteworthy to observe that student teachers whose portfolios
included higher peers’ and mentors’ activity (Clusters 1 and 2) showed a higher increase from pre-
test to post-test in teacher self-efficacy and teaching enthusiasm compared to Cluster 3, in which
collaborators were inactive.

We further analysed whether student teachers’ outcomes were significantly different according to
these three types of created portfolios (three clusters) using the cluster membership and by merging

Table 9. Gain scores of student teachers’ outcomes with respect to teacher self-efficacy and teaching enthusiasm across the three
clusters of their mobile portfolios.

Cluster 1 Cluster 2 Cluster 3
‘High collaboration of peers and ‘Medium collaboration, especially ‘Low collaboration by peers and
mentors’ by peers’ mentors’
M (SD) M (SD) M (SD)
Teacher self-efficacy 0.25 (0.32) 0.30 (0.32) 0.07 (0.12)
_delta
Teaching 0.11 (0.30) 0.11 (0.37) —0.16 (0.46)

enthusiasm_delta
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the questionnaire data for each student teacher. Considering our sample size, we performed
a multiple linear regression analysis (Jenkins et al., 2020) with teacher-self efficacy or teaching
enthusiasm at post-test as the outcome variable. As predictor variables, we used teacher-self efficacy
or teaching enthusiasm at pre-test and the cluster variable. Cluster 1 was the reference group
because it included a higher number of collaborative activities by mentors and peers. Table 10
shows the multiple linear regression results for teacher self-efficacy.

The results showed that these predictor variables explained almost 40% of the variance in
teacher self-efficacy in the post-test: F (3, 40) = 8.47, p =.000, R* = 0.389. There was a significant
difference between Cluster 1 and Cluster 3 in teacher self-efficacy gains from the pre-test and post-
test. This result suggests a difference in teacher self-efficacy gains when student teachers con-
structed portfolios with ‘high collaboration of peers and mentors’ compared to student teachers
who constructed portfolios with ‘low collaboration by peers and mentors’. The multiple linear
regression model regarding teaching enthusiasm did not show differences between the three
clusters (see Tables 10 and 11).

6. Discussion

The project used a novel mobile portfolio app to strengthen the collaboration between student
teachers, peers and mentors during teaching practice. The study investigates whether this approach
has the expected positive impact on the actual interaction between them and as a result, on teacher
self-efficacy and teaching enthusiasm. Our first research question (RQ1) focused on the content of
mobile portfolios to examine the reflection process with peers and mentors. In this study, 44 student
teachers worked with peers and mentors to capture multimedia evidence in the classroom and to write
reflections during teaching internships in a German-speaking area of Switzerland. Our analysis showed
that mobile portfolios often included depictions of student activity in classrooms (e.g. when students
performed a learning task), recorded with photographs, videos and audios. Depictions of teacher
activity (e.g. teacher support during a learning task) were less frequent. Portfolios also often included
records of student materials (e.g. exercise sheets) and pictures of student products (e.g. final students’
artefacts), which also provided further evidence of student activity in the classroom. With regard to
reflection processes, we observed that student teachers frequently linked their reflections to teaching
standards. An explicit link to the multimedia evidence was less frequent. Artefacts seemed to be helpful
in documenting internship experiences, as a majority of student teachers recorded a large number of
photos, videos and other records; however, the links between artefacts and reflections were

Table 10. Multiple linear regression on teacher self-efficacy.

Predictor Estimate SE t p
Intercept® 2.1308 0.479 4.448 <.001
TSfE_pre 0.5179 0.1216 4.258 <.001
Clusters_collaborators

2-1 -0.013 0.092 -0.141 0.889
3-1 -0.2277 0.1071 —2.127 0.04

“Represents reference level.

Table 11. Multiple linear regression on teaching enthusiasm.

Predictor Estimate SE t p
Intercept? 0.893 0.546 1.63418 0.11
te_pre 0.782 0.151 5.18745 <.001
Clusters_collaborators:

2-1 —7.83e—-4 0.125 —0.0062 0.995
3-1 -0.219 0.152 —1.4449 0.156

“Represents reference level.
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surprisingly low. This aligns with findings from other studies on web-based portfolios, which also found
varied levels of reflection. The selection of artefacts and their connections with teaching standards
requires an advanced set of skills and knowledge by teachers (Moran et al., 2013; Strudler & Wetzel,
2005). Although student teachers did not seem to struggle with links to teaching standards (Moran
et al., 2013), the selection of artefacts and subsequent reflection might be more challenging (Nagro &
deBettencourt, 2018). The collection of artefacts might also serve a specific purpose, apart from
reflection. Kearney (2009) also found evidence that these digital records have emotional purposes
and affirmative functions rather than serving as a starting point for reflection. However, Pelliccione and
Raison (2009) explained the need to support teachers and provide guidance for an effective reflection
using portfolios’ artefacts and enhance the scholarship of teaching. Thus, the suggestions provided in
previous studies on web-based portfolios such as the structuring of written reflections seem to be
confirmed in the context of mobile portfolios that seek to support spontaneous and situated learning
by creating evidence (Camacho & Tur, 2012; Tur et al,, 2019).

Previous findings on teacher reflection in classroom internships suggest that student teachers
need to develop skills for observing critical and meaningful moments for reflection in the classroom
and acting as professional observers (Nagro & deBettencourt, 2018). To support subsequent teacher
reflections in this study, the mobile portfolio app included topics related to teaching standards. Our
study showed that the highest average percentage of reflections was related to teaching strategies
(INTASC: instructional practice). Further, reflection topics about motivating and guiding the learner
and developmental processes (INTASC: learner and learning) and reflection (INTASC: professional
responsibility) were also frequent. However, all the reflection topics, such as planning and evaluation
(INTASC: instructional practice) and subject content (INTASC: content), were identified in the portfo-
lios, which shows that student teachers used a variety of teaching standards to structure their written
reflections. The reflections on leadership and collaboration were less frequent, which aligns with
previous findings (LaPaglia, 2019), but this could also be attributed to the lack of relevant videos or
photos during the teaching internship. Reflections on teaching strategies have been identified in
studies regarding the development of pedagogical reasoning with digital portfolios (Harris & Phillips,
2018; Koehler et al., 2017; Smart et al., 2013), and our analysis shows that mobile devices can also
facilitate this process by collecting evidence collaboratively in the classroom.

In our study, reflection occurred within a social context because student teachers collaborated with
peers and mentors to construct their portfolios and had the opportunity to discuss artefacts and
reflections (Adadan & Oner, 2018; Kloser et al., 2021). Investigating the activities of the different actors,
the student teachers created the majority of the content of their portfolios and wrote almost all written
reflections. However, mentors and peers also facilitated the documentation and construction process
by capturing multimedia evidence. When mentors contributed, more videos appeared in the portfolios,
which assisted in showing a more complete ‘picture’ of the classroom activities, especially those of
student teachers. This relates to research on video-based feedback (Gaudin & Chaliés, 2015) when using
mobile devices in practicums (Hadjistassou & Allen, 2018), and our study shows that mentors frequently
capture videos of authentic classroom practice with their mobile devices. In summary, the main change
that this mobile portfolio app can introduce for teaching training and teaching internships compared
to traditional e-portfolios or without the use of technology, is that collaborators work together from the
noticing part not only in posterior reflection. This happens with the collection of observations and
notes in practical situations during the lesson by everyone who is invited in the portfolio.

Our second research question (RQ2) examined the relationship between this reflection process
with peers and mentors and student teachers’ outcomes, which were measured by self-reported
ratings of teacher self-efficacy, teaching enthusiasm and internship experiences. Our results regarding
the outcomes showed that specific types of mobile portfolio content relate to student teachers’
outcomes. In particular, pictures of student material correlated with more positive internship experi-
ences. The reflections on teaching strategies correlated with student teachers’ self-efficacy gains
regarding their abilities for student engagement. We also found correlations between the number of
portfolio entries by peers and teacher self-efficacy gains, which showed a connection between peers’
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activity and teacher self-efficacy outcomes. To further understand collaborators’ influence on these
variables, a cluster analysis showed three distinct patterns. One group of portfolios showed low
collaboration by mentors and peers, another group showed high collaboration by mentors and
peers, and the third group showed medium collaboration, especially by peers. Our multiple regression
analysis indicated that when student teachers constructed portfolios with low contributions from
collaborators, their self-efficacy gains were lower after the internship compared to student teachers
who constructed portfolios with high contributions from peers and mentors. These findings might
align with other studies that found evidence of a positive relation between teachers’ portfolios and
mastery experience (laochite & Costa, 2020), reflections and self-efficacy beyond portfolios
(Moradkhani et al., 2017; van Dinther et al.,, 2015), collaborative reflection and self-efficacy in general
(Bokiev et al., 2017; Hamilton, 2020). The main difference in our study is that mentors’ and peers’
collaborative use of the mobile portfolio app can add visibility and connectivity in the reflection
process (Lam, 2022) and influenced student teachers’ self-efficacy.

This study has several limitations, including the fact that its findings cannot be easily generalised
to other teacher education contexts or other digital portfolios with mobile devices due to the specific
collaborative case, the small sample size and the specific functions of the mobile app that we
analysed. However, one main strength of our study is that we used mixed methods to understand
the relationships between portfolio content and teacher outcomes and the fact that we analysed an
authentic setting of school classroom internships. This study also provides further evidence support-
ing our previous experimental study (Michos et al., 2022) that showed positive developments in
teaching enthusiasm with the mobile portfolio app, especially when mentors were involved in this
process, although we did not find evidence of teacher self-efficacy gains compared to individual uses
of the app. However, our content analysis of portfolios showed that mentors and peers also had an
impact on the development of teacher self-efficacy.

7. Conclusions

The use of mobile portfolios is a prominent approach for ubiquitous and situated learning in the context
of teacher education. However, few studies have provided empirical evidence regarding the use and
content of mobile portfolios and their benefits for student teachers during teaching internships. Based on
our mixed-methods study, we present results that show the influence of mentors and peers on the
content of mobile portfolios and on teacher self-efficacy gains, teaching enthusiasm and the evaluation
of internship experiences. These results have practical implications for teacher education internships with
mobile portfolios. Regarding the internship process, although student teachers seem to incorporate
teaching standards into their reflection, further work is needed to facilitate student teachers’ connecting
teaching competencies with specific evidence captured in the classroom (e.g. connecting their reflections
on teaching strategies with evidence of created student materials). One possible way to facilitate student
teachers in this regard is to provide further training with reflection activities before or after the teaching
internship (e.g. reflecting with teacher educators and mentors on the final portfolio artefacts) and further
support the development of skills related to meaningful observations for reflection in classrooms. We also
showed that the social context (e.g. support by peers and mentors) had an impact on the content of
portfolios. Thus, we recommend that future practices encourage collaborators (e.g. peers and mentors) to
be involved in the evidence-collection process and contribute with written feedback collaboratively to
construct knowledge on teaching practices. The use of mobile devices in the classroom requires just-in-
time support, and thus additional, posterior training activities might be blended with internship experi-
ences to enhance the collaborative reflection process. Finally, we show that the process and the context
of creating mobile portfolios in teaching internships relate to the final student teachers’ outcomes,
especially concerning the enhancement of teachers’ self-efficacy. These results are relevant for further
research on mobile portfolios in teacher education as well as their practical use for reflection activities in
teacher education programmes.
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