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Abstract: This paper presents a study focusing on the feasibility and validity of the SELFIEforTEACHERS self-assessment tool
for student teachers, addressing three research questions. Using a mixed methods approach with a convergent parallel design. The
study provides insights into quantitative and qualitative aspects of the self-assessment of student teachers' digital competences.
Firstly, it is analyzed how student teachers assess their own media-related digital competences using SELFIEforTEACHERS.
Secondly, uttered thought processes from student teachers were examined when using the self-assessment tool. Finally, the extent
to which SELFIEforTEACHERS is suitable for the self-assessment of digital competences of student teachers was considered.
The study was conducted at two German universities offering teacher training programmes to ensure a comprehensive survey of
the target group. In the quantitative part, the SELFIEforTEACHERS instrument was used, comprising 32 items reflecting
different digital competences based on the DigCompEdu framework. An overall sample of n = 127 student teachers who had
completed more than three semesters of their studies was surveyed. Additionally, thoughts about the instrument were collected
from the participants using the thinking aloud method (nwmink = 9). The data analysis revealed that, on average, student teachers
assign themselves at competence level B1. However, the validity of this assessment raises questions, particularly regarding the
assumption of equidistant competence levels and their relevance for student teachers. The qualitative results revealed that student
teachers encountered challenges using the self-assessment tool, including problems with the terminology used and the
hierarchical structure of the competence levels. The integration of qualitative and quantitative data provided partial validation of
the results and enabled a comprehensive discussion of the suitability of SELFIEforTEACHERS for student teachers' self-
assessment of digital competences. The study concludes with recommendations for refining the self-assessment tool to better
meet the needs of student teachers and increase its validity in the context of teacher education.

Keywords: Teacher Education; Student Teachers; Digital Competences; DigCompEdu; SELFIEforTEACHERS
DOI: https://doi.org/10.31757/euer.732

Introduction

Digital media offers various opportunities and challenges, especially for students and teachers. The COVID-19
pandemic and all the peculiarities that have come along with it regarding face-to-face teaching and remote learning
emphasised the significance of digital media. However, the mere use of digital media itself does not guarantee
successful teaching and learning as it heavily depends on the teacher’s digital competence (beliefes) (Guggemos &
Seufert, 2021; Quast, Rubach & Lazarides, 2021; Scheiter, 2021). Against this background, the pandemic was
considered as amplifier for media-related digital competences among German teachers because they have assessed
their competences of using digital media in class more positively since then (Endberg & Lorenz, 2022; Lorenz et al.,
2022). In times before the pandemic, German teachers ranked below-average compared to their international

colleagues not only in terms of using digital media for teaching and learning but also in fostering ICT-related
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competences among their students (Drossel et al., 2019). From a theoretical point of view there is a well-established
international and national discourse about media-related digital competences among teachers leading to humerous
models and conceptualizations such as TPACK (Mishra & Koehler, 2006), DigCompEdu (Redecker, 2017), the model
of Medienpédagogische Kompetenz (Blomeke, 2000; Herzig & Martin, 2018; Tulodziecki, 2021), or the K19-
framework (DCB, 2017) and many more. Fortunately, many of these models were operationalized in the past years
resulting in a decent amount of predominantly self-assessment tools (Economou, 2023a; Ghomi & Redecker, 2019;
Herzig et al., 2015; Quast, Rubach & Porsch, 2023; Sailer et al., 2021; Schmid, Brianza & Petko, 2020; Schmidt et
al., 2009; Vejvoda et al., 2024). Apart from that, a closer look at these instruments reveals that although some of the
above-mentioned studies include student or pre-service teachers in their samples none of them — except for the M3K
(Herzig et al. 2015), which will be discussed later — was explicitly designed for student teachers. Surveys of student
teachers and teachers are always conducted together and not separately. This also applies to the
SELFIEforTEACHERS (Economou, 2023a). A self-assessment tool for teachers based on the DigCompEdu
framework clearly emphasizing in-service teaching practices (e.g. item example: | have tried using digital
technologies to support and/or enhance my teaching practice) on the one hand but on the other hand it also wants to
addresses teacher educators aiming “to help their students design their learning pathways to further develop their
digital competence or plan a course for their students.” (Economou, 2023b, p. 2). In this sense, the study presented in
this paper focuses on the feasibility and validity of SELFIEforTEACHERS for student teachers while providing
answers to the following research questions:
RQ 1: How do student teachers rate themselves regarding their own media-related digital competences using the
SELFIEforTEACHERS?
RQ 2: What thought processes are uttered by student teachers while working on the SELFIEforTEACHERS?
RQ 3: To what extent is the SELFIEforTEACHERS suitable for the self-assessment of media-related and digital

competences in student teachers?

Theoretical background and current state of research

In a systematic study of research about teachers’ digital competence beliefs, Rubach and Lazaridis (2023) conclude
that there is a “great variety of different frameworks [which] leads to highly diverse definitions and categorizations of
teachers’ competence” (p. 192) implying a lack of comparability. Nevertheless, it is inevitable to provide a brief
overview of digital competence models relevant to student teachers. Criteria for model inclusion were: 1.) significance
in the national and international discourse about media related competences among (student) teachers, 2.) transfer to
empirically tested and validated instruments and 3.) suitability and applicability for student teachers. The selected
models serve as contextual framework and support the argumentation in favour of the SELFIEforTEACHERS as

instrument for answering the above-mentioned research questions.

Digital competence models (for student teachers)

In the following, the contextual framework for conducting this study with SELFIEforTEACHERS is set up. Various

theoretical and didactic models for skills acquisition are presented, as well as the framework of the European Union.
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Modelling and measuring media pedagogical competence (M3K)

From a national point of view, the discourse about Medienpadagogische Kompetenz is probably the most established
one since its roots reach back into the 1990s. Deriving from debates about media-related competence standards for
initial teacher education, the concept of Medienpédagogische Kompetenz is supposed to hold true for all phases of
teacher education although it clearly emphasises the first phase (Tulodziecki, 2012). Over the years, different
approaches of Medienpédagogische Kompetenz (e.g. Blémeke, 2000; Gysbers, 2008; Herzig et al., 2016; Tulodziecki,
2012 ) have developed leading to a fundamental understanding of the construct as an interplay of competence areas
which Herzig et al. (2016) summarise in their M3K-model as: 1. using digital media for teaching and learing
(Mediendidaktik), 2. applying media literacy education (Medienerziehung und -bildung), 3. media-related school
development (medienbezogene Schulentwicklung). In addition, media-related attitudes and self-efficacy beliefs as well
as media-technological knowledge are considered as favourable prerequisites for Medienpadaogische Kompetenz
(Herzig & Martin, 2018). The M3K was transferred into a competence test containing subscales with scenario-based
items for each competence area and additional five scales for competence-related attitudes, media-related self-efficacy
beliefs and media-technological knowledge with a total of 102 items (ibid.). Unfortunately, results of a validation
study with student teachers from seven universities in Germany (n = 919) revealed serious problems concerning the
internal consistency of the subscales (ibid.), leading to the fact that “no finalized and validated instrument has been

published so far” (Tiede, 2019, 111).

Instrument for core competences (IN.K19+)

Another national model that was transferred into a self-assessment instrument for teachers is the K19+ competence
framework developed by the Digital Campus of Bavaria research group (DCB, 2017). It describes 19 media- and
technology-related skills for teachers (i.e. assessing students’ basic digital skills) divided into categories such as
planning, implementing, evaluating and sharing (Sailer et al., 2021). These categories are supposed to represent
different phases of teaching with and about digital media leading to “a closer connection between technology-related
teaching skills and actual technology-related classroom learning activities” (Sailer et al., 2021, p. 2). Based upon the
K19 framework, the scenario-based self-assessment instrument IN.K19+ was developed “encompassing knowledge
and action-oriented facets of technology related skills” (Vejvoda et al., 2023, p. 528). IN.K19+ was validated in two
studies with samples of student and in-service teachers showing promising results in terms of validity, factor structure
and internal consistency (Sailer et al., 2021; Vejvoda et al., 2023). In its final version the instrument describes 19
scenarios with 57 items and a 5-point Likert scale while participants receive graphical feedback illustrating their skill

level for each scenario (Vejvoda et al., 2023).

Technological Pedagogical Content Knowledge (TPACK)

Compared to the afore mentioned models M3K and K19, TPACK can be considered as a rather one-sided model as it
emphasises different areas of (technological) knowledge instead of skills or competencies and does not include aspects
of media literacy education as it “focuses on teaching with media” (Tiede, Hobbs & Grafe, 2015, p. 537). The TPACK-
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model was introduced by Mishra and Koehler (2006) and consists of the major knowledge areas technological
knowledge (TK), pedagogical knowledge (PK) and content knowledge (CK) as well as its overlapping sections
pedagogical content knowledge (PCK), technological content knowledge (TCK), technological pedagogical
knowledge (TPK) and technological pedagogical content knowledge (TPACK). According to Schmid et al. (2024),
“TPACK is one of the most cited frameworks within the field of educational technology research” (p. 1). One of the
biggest achievements of more than 15 years TPACK framework is its major contribution to international empirical
research. Over the years, many self-assessment scales have been developed and statistically validated using pre-service
and student teachers (e.g. Chai et al., 2013; Schmid et al., 2020; Schmidt et al., 2009; Valtonen et al., 2015; Yurdakul
et. al., 2012). Thus, TPACK research is also on the rise in German speaking countries focusing on framework
adaptions and developments (e.g. D6beli Honegger, 2021; Huwer et al., 2019; Schmid & Petko, 2020) as well as large
scale studies among German in-services teachers based on a modified version of the TPACK scale form Schmidt et
al. (2009) (e.g. Endberg & Lorenz, 2017; 2022).

Digital Competence Framework for Educators (DigCompEdu) — SELFIEforTEACHERS

Digital Competence Framework for Educators (DigCompEdu) is a framework of the European Commission’s Joint
Research Centre (JRC) to “capture and describe [...] educator specific digital competences” (Redecker, 2017, p. 9),
targeting “educators at all levels of education” (ibid., p.13). Unlike TPACK, DigCompEdu does not only focus on
knowledge, but also describes skills and attitudes as part of teacher’s digital competences (Caena & Redecker, 2019).
Moreover, the intention of DigCompEdu is to “be applicable across all subjects [...] [emphasising] the pedagogical
element” (Ghomi & Redecker, 2019, p. 542). In this context, digital competences of educators are composed out of
22 competences which are grouped together into six areas (Redecker, 2017): Area 1 Professional Engagement (1.1
organisational communication, 1.2 professional collaboration, 1.3 reflective practise, 1.4 digital continuous
development); Area 2 Digital Resources (2.1 selecting, 2.2 creating & modifying, 2.3. managing, protecting, sharing);
Area 3 Teaching and Learning (3.1 teaching, 3.2 guidance, 3.3 collaborative learning, 3.4 self-regulated learning);
Area 4 Assessment (4.1 assessment strategies, 4.2 analysing evidence, 4.3 feedback & planning); Area 5 Empowering
Learners (5.1 differentiation & personalisation, 5.2 accessibility & inclusion, actively engaging learners); Area 6
Facilitating Learner’s Digital Competence (6.1 information & media literacy, 6.2 communication, 6.3 content
creation, 6.4 responsible use, 6.5 problem solving). A closer look at these competences reveals that DigCompEdu is
not only about the use of digital media for teaching and learning, but also about media education aspects, which are
explicitly anchored in area 6. In addition, the overall framework is conceptualised as a cumulative progression model
to help teachers identify their strengths and deficits (ibid.). Against this background, Redecker (2017) uses the
taxonomy of the Common European Framework of Reference for Languages (CEFR) and Bloom’s revised taxonomy
of educational objectives (Anderson & Krathwohl, 2001) as major references for the development and description of

six DigCompEdu competence levels ranging from Al to C2.

Based on the DigCompEdu model, the JRC developed the self-assessment tool Check-In in 2018, which was online

available on EU-Survey until January 2022. The instrument consisted of 22 items (one item for each competence in
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DigCompEdu) showing excellent internal consistency values (Cronbach’s alpha .934) (Ghomi & Redecker, 2019).
However, the favoured one-competence-one-item-structure led to the problem, that in some cases “a choice had to be
made between different aspects crucial to a given competence” (Economou, 2023a, p. 17) (e.g. 2.3 managing,
protecting, sharing). Another controversial aspect of the Check-In tool is that in sometimes the transfer of the
progression model seemed inappropriate leading to a partial deletion or blending of competence levels (Ghomi &
Redecker, 2019). In sum, the tool displays five answer options per item corresponding roughly with the taxonomy
pattern of DigCompEdu. Depending on the chosen answer participants could score from 0 to 4 points per item adding

up for a total of max. 88 points (ibid.).

In 2022, the Check-In tool (DigCompEdu) was replaced by the SELFIEforTEACHERS. As opposed to its predecessor,
the SELFIEforTEACHERS did not pursue the one-competence-one-item strategy. Instead, some “existing items were
split to accommodate different aspects of the competence [...] [or] new items were added to emphasise current needs”
(Economou, 20234, p. 20). This led to an increased item pool of 32 in total. Furthermore, it seemed as if the progression
model of DigCompEdu was transferred more accurately into the new self-assessment tool leading to the
implementation of six competence levels A1 — Awareness to C2 — Innovation (Economou, 2023b). Each item starts
with an introductory statement followed by six proficiency statements (in accordance with the competence levels),
from which participants are asked to select the one that fits best to their individual competence level (Economou,
2023a). Instead of using a Likert scale, the approach of choosing one statement for each item is favoured, because
according to Economou (2023a), it corresponds perfectly to the assumption that “each [competence] level reflects a
‘range’ of more complex abilities in a continuum rather than an absolute number” (p. 20). Depending on the selected
proficiency statement, 0 to 6 points could be achieved per item summing up for a total of max. 192 points (ibid.). After
completing the test, SELFIEforTEACHERS provides a graphical overview of the individual self-reflection overall

results and the results by area (Economou, 2023b).

For the study presented in this paper, the DigCompEdu model and the self-assessment tool SELFIEforTEACHERS
were used. Compared to other frameworks (e.g. TPACK), DigCompEdu can be considered as holistic approach since
it addresses aspects of teaching and learning with and about media on the one hand and focuses on educators of
different school types, subjects, and levels on the other. Moreover, it is a well-established international model for
describing essential digital competences among teachers with implications and effects on the national level as well
(Kultusministerkonferenz, 2021). Above all, the fact that the tool delivers personalised feedback to the individual

proficiency level and is freely available in a German version made it particularly appealing for this study.

Methodology and Research Design

In the present study, a mixed methods approach with a convergent parallel design (Creswell, 2014) was pursued to
get a comprehensive understanding of how student teachers self-assess their media-related digital competence
(quantitative part) and what considerations guide them when using the self-assessment tool (qualitative part). The

study was carried out at two German universities (University of Bayreuth, Friedrich-Alexander-University Erlangen-
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Nuremberg) that offer teacher training to ensure a precise survey of the target group. A non-probabilistic random
sample of student teachers who had completed more than three semesters of their studies was used to collect the data
(Déring & Bortz, 2016). This approach ensured that the participants already had a basic familiarity with the teaching
profession and its responsibilities. Participation in the survey was voluntary. However, as the content and results were
taken up in the further course of the seminar, participation was advised. In addition, the students were able to benefit
from the final summary of their current level of competence. The student teachers were free to decide whether they

wanted to answer the questionnaire individually or verbalize their thoughts when completing the qualitative survey.

Quantitative part

For conducting the study, the original SELFIEforTEACHERS self-assessment tool in its German version (free of

charge available at: https://education.ec.europa.eu/selfie-for-teachers) was rebuilt one-to-one. This also includes the
following details of the original: the action verbs in each task were highlighted in colour, help texts were integrated
using a scroll-over function, examples were added in brackets and the individual feedback at the end was prepared
graphically. Moreover, questions about age, sex, associated university, study progress, and previously attended
courses about digital media were added. Immediately before the start of the SELFIEforTEACHERS instrument,
student teachers were supposed to rank themselves according to their estimated digital competence level (Al to C2).
The questionnaire contains a 7-point Likert scale for each item. The six DigCompEdu competence levels from Al to
C2 and an additional seventh answer option "I am not aware of the competence.” can be selected. They should repeat
the same after having finished the SELFIEforTEACHERS. The survey itself was conducted with LimeSurvey, which

was hosted locally. For data analysis SPSS and R were used.

Qualitative part

The qualitative part of the study used the thinking aloud method (Hofmann, 2017), based on the
SELFIEforTEACHERS quantitative survey instrument. This method made it possible to record the thoughts and
feelings of the students during the self-assessment. Data was collected through video recordings and interview
protocols. The participants were encouraged to verbalize their thoughts openly while answering the questionnaire. A
standardized procedure was ensured by a guideline developed by the research group. The audiovisual material was
then converted into transcripts. Simple transcription rules were deliberately applied in the sense of a semantic-content
transcription (Dresing & Pehl, 2018). The qualitative data analysis was carried out with MAXQDA 2022, using an
inductive qualitative content analysis according to Kuckartz (2018). By means of this step-by-step procedure and
mutual exchange, the category system was systematically developed and refined in the sense of Kuckartz (2018). The
coding and recoding were carried out by three coders who were in close contact with each other. Consensual coding
in alternating tandems achieved a high intercoder reliability of Cohens Kappa between »x = .86 and »« = 1.00, which

confirms the reliability of the analysis.
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Results

Sample

The survey period lasted from 18/04/2024 to 24/07/2024. 236 teacher students of both universities were invited to
take part in the survey. 188 questionnaires were started in total, of which 130 were completed. The response and
dropout rates are therefore 80% and 31% respectively. The average completion time of the 121 people who were not
surveyed using the thinking aloud method was 29.27 minutes. However, there is one data set where the processing
time was 1204 minutes. This may be due to a delay in pressing the send button in the digital survey. If this data set is
not considered, the average processing time is 19.48 minutes. A reading time calculator was used to determine the
reading time for the category introductions and the first two answer choices for all items. For a fast reader this is
approximately 8.2 minutes. When analysing the completion times, there were three records with a completion time of
less than 7.2 minutes, in which 'l am not aware of this competence' was not selected for any answer. There is a
significant time gap of 30 seconds to the next data sets, which are continuously distributed along the time axis.
Therefore, these three data sets were excluded from further analysis as they cannot be considered serious. The average
processing time for the remaining 118 data records was 19.80 minutes, not considering the special case mentioned
above. In terms of processing time, the average processing time per item of the respective subscale decreases
continuously from subscale 3 Teaching and Learning onwards. It is still 38.47 seconds for subscale 2 Digital
Resources and falls to 22.31 seconds for subscale 6 Facilitating Learners' Digital Competence. Further descriptive
data are listed in table 1.

The adjusted sample size as shown in table 1 is n = 127 with 61 participants from University of Bayreuth (UBT) and
65 participants from Friedrich-Alexander-University Erlangen-Nuremberg (FAU). Each academic year in Germany
is divided into two semesters. On average, the student teachers were in their fifth semester (Msem = 5.06, SDsem = 2.49)
and aged between 19 and 49 (Mage = 23.32, SDage = 5.19). Overall, there was an unbalanced proportion of sexes with
91 female and 36 male participants. School type refers to the school level for which the student teachers are studying.
The distribution of school types among the student teachers was as follows (in brackets the number n of respondents
and the planned duration of the degree programme in semesters): grammar school (n = 45, 9 semesters), primary
school (n =40, 7 semesters), secondary school (RS) (n = 32, 7 semesters), secondary school (MS) (n = 6, 7 semesters)

and vocational school (n = 3, 10 semesters).
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Table 1

Descriptive data of the sample”

Group Sample size Age Semesters Sex School type™
UBT FAU female male gram prim sec sec Yelo
(RS) (MS)
Thinking 4 5 M=2389 M=744 4 5 4 1 3 1 -
aloud 44% 56% SD=348 SD=260 44% 56% 44% 11% 33% 11% -
(n=9)
Non 57 60 M=2328 M=487 87 31 41 39 29 5 3

thinking 48% 51% SD=531 SD=240 74% 26% 35% 33% 25% 4% 3%
aloud

(n=118)

Total 61 65 M=2332 M=506 91 36 45 40 32 6 3
(n=127) 48% 51% SD=519 SD=250 72% 28% 35% 31% 25% 5% 2%

Note: *Differences in the total number of participants are because not all participants provided information
on every question/item. In this case, one participant did not mark his/her university affiliation and
another person did not specify his/her school type. Numerical values without further specification
are absolute numbers of participants. The percentage values are relative proportions of participants
in relation to the total number n in the respective row.

**School types: gram = grammar school (Gymnasium), prim = primary school (Grundschule),
sec (RS) = secondary school (Realschule (RS)), sec (MS) = secondary school (Mittelschule (MS)),
voc = vocational school (Berufsschule).

In the survey using the thinking aloud method (Hofmann, 2017), four student teachers from University of Bayreuth
(UBT) and five student teachers from Friedrich-Alexander-University Erlangen-Nuremberg (FAU) took part. Their
results were also included in the quantitative data. Of the participants, five were male and four females. Four were
studying to become grammar schoolteachers, two were studying to become secondary school teachers (MS/RS) and
one was studying to become a primary school teacher. There was great heterogeneity regarding the semesters studied.
Numbers ranged from four to twelve. It should be noted that all nine interviewees had already attended at least one
course with a media education focus at the time of the survey. The category system was developed, reviewed, and
revised in a circular process. The following steps were essential:

— Deductively derived initial structuring based on the research questions

First trial coding with inductive specification of the categories

— Coding by at least two independent persons

—  Calculation of intercoder reliability and revision of the codes based on the results

— In-depth discursive revision of the category system streamlining by merging categories, clarification and
structuring

— Recoding

— Finalization of the category system
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Quantitative Data - Self-assessed media-related and digital competences of student teachers (RQ 1)

Before analyzing the quantitative data used to answer RQ 1, it is necessary to take a closer look at the types of data
generated by the SELFIEforTEACHERS. According to Economou (2023a), participants can score 0 to 6 points for
each item leading to a maximum sum score of 192 points. From a statistical point of view, this approach requires the
existence of a metric scale depending on the equidistance between each proficiency statement. However, there is no
theoretical or empirical evidence in SELFIEforTEACHERS supporting the equidistance assumption. Therefore, the

following section provides median values (Mdn) in addition to the intended sum (2) and mean scores (M).

Descriptive Statistics

First, there was no evidence for a normal distribution of the sample values making it necessary to use non-parametric
methods for data analysis. Overall internal consistency was excellent with .95, whereas Cronbach’s alpha ranges at
subscale level from .70 (subscale 2: Digital Resources) and .90 (subscale 6: Facilitating Learner’s Digital
Competence). In total, student teachers averaged a sum score of Jseirie = 65.83 (SDx=23.45), a mean score of MseLrie
= 2.53 and a median of Mdnsg.rie = 2.00 (SDwman = .81). Table 2 provides an overview of mean and median values!

at subscale level, showing the highest mean values for subscale 2 and the lowest for subscale 6.

Table 2

Mean and median values on subscale level

Subscale 1 Subscale2  Subscale  Subscale 4 Subscale 5 Subscale 6
Professional Digital 3 Assessment  Empowering Facilitating
Engagement Resources  Teaching Learners Learners’ Digital
and Competence
Learning
M 2.31 2.60 1.93 1.74 1.74 1.72
SDwm .79 73 .87 .90 .88 .97
Mdn 2.00 2.00 2.00 1.00 2.00 1.50
SDman  1.00 .82 1.06 1.00 1.00 1.10

In addition to the results from SELFIEforTEACHERS, students were asked to rank themselves on the Al to C2
competence levels before (t1) and after (t2) self-assessment. Surprisingly, no significant difference was found between
MdnseLrie, Mdng and Mdny, while the Friedman-Test revealed a significant difference when using the mean (My =

2,35, My = 2,17), 2 (2, n = 127) = 31.95, p < .0012. Two conclusions can be drawn from these results: first, student

1 At subscale level, only mean and median values are reported. Sum scores are avoided, as each subscale consists of
a different number of items, which implies a lack of comparability.

2 For calculating MsgLrie the mean from the individual competence levels (min. 1 = Al; max. 6 = C2) was used due
to its comparability with My and My, which were equally determined. For Mdnse,rie the median from the individual
proficiency levels was used. In the further course, the mean value is calculated as the average of the individual
responses to each item. Likewise median values are calculated of the item specific individual answers.
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teachers tend to underestimate their media-related digital competences and second, the use of the instrument itself
may cause a change in the self-assessment of the participants’ competences. Moreover, results indicate that there is
no statistically significant difference for the overall scale between the participants of the thinking aloud group (Ntnink
= 9) and the rest (nrest = 118), regardless of data type (Ux/ Um = 369.50, p = .13; Uman = 413.50, p = .25). However,
for subscale 2 (Digital Resources) significant differences for these two groups can be identified, when calculating

with mean values resp. sum scores (Us/ Uy = 264.00, p =.012; Uman = 313.00, p =.090).

Table 3 shows the distribution of competence levels (sum score) among the student teachers depending on their school
type. The bulk of students ranked between A2 and B1, whereas A1, B2 and C1 were only achieved by a clear minority
of participants. None of them reached proficiency level C2. Regarding differences in results between student teachers
at different school types, it can be stated that Kruskal-Wallis-Test did not show any significant inequalities at first
sight (Huwwx (4, n = 126) = 6.71, p = .15; Hwan (4, n = 126) = 6.01, p = .20). However, a pairwise comparison of the
different school types reveals significant differences in overall results for grammar and primary school (Us/ Uy =
648.00, p = .026; Uman = 673.00, p = .033) A closer look at subscale level proves that that inequalities between
grammar and primary school are particularly large (dvw.x = .63, dwman = .53) in subscale 6 (Facilitating Learner’s
Digital Competence). This goes hand in hand with the observation that student teachers for primary school chose
answer option “I am not aware of this competence” (0 points) for item 6.1 Information and data literacy six times
more often than their colleagues from grammar school (see Béarnreuther, 2024 on the relevance of digital competence
(non)-awareness in SELFIEforTEACHERS among student teachers). These differences may be due to the assumption,
that it might be more difficult for student teachers at primary schools to prepare learning activities that “require
students to critically search, evaluate and manage information and data from different digital environments”

(Economou, 20233, p. 76).

Table 3

Distribution of proficiency levels depending on the school type / school level for which the student teachers
are studying”

Al A2 Bl B2 C1 Cc2 sum
(0-32 pts)  (33-64 pts) (65-96 pts) (97-128 (129-160 (161-192
pts) pts) pts)

gram 1 19 22 3 - - 45
prim 3 25 10 1 1 - 40
sec (RS) 2 16 9 3 2 - 32
sec (MS) - 2 3 1 - - 6
voC - 2 - - 1 - 3
total 6 64 44 8 4 - 126

Note: *School types: gram = grammar school (Gymnasium), prim = primary school (Grundschule), sec (RS)
= secondary school (Realschule (RS)), sec (MS) = secondary school (Mittelschule (MS)), voc =
vocational school (Berufsschule). One person did not specify his/her school type.
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Description of the correlations

Another observation was that overall results from teacher students who had taken part in courses on aspects such as
teaching and learning with and about digital media rated themselves (significantly) better than those who had not taken
a course in this field yet (Us/ Uy = 1315.50, p =.01; Uman = 1486.50, p =.09). This is particularly evident in subscale
2 Digital Resources, where a large effect (dww.x= .70, dman = .51) can be described between both groups. As already
mentioned, the SELFIEforTEACHERS is based on the assumption of equidistant data. Statistically, this assumption
is not tenable and it can only be assumed that the response options are ordinally scaled. Therefore, for consistency,
correlations between the number of courses attended and the test results are considered for both cases (Pearson
correlation for equidistantly scaled data, Spearman correlation for ordinally scaled data). There was a significant
correlation for the number of courses attended (max. 5) and the overall results (Fspearman (127) =.179, p <.05; rpearson
(127) = .303, p < .05). On subscale level, correlations were found for the first three subscales. For subscale 5 a
correlation was found when assuming equidistant data (table 4). In particular, the high correlation between the results
of subscale 2 and the number of courses attended may explain the different results in that area between the thinking
aloud group (Nmink = 9) and the rest (nrest = 118). While all participants in nnink had attended courses addressing digital

competences, only 36.4 % of the rest had done so.

Table 4

Correlations — number of courses/results

Subscale 1 Subscale  Subscale3 Subscale4 Subscale5  Subscale 6 Overall

Professional 2 Teaching Assessment  Empower- Facilitating

engagement  Digital and ing learners  learners’

resources learning digital
competence

Mdn
Spearman
r .253™ .269™ 234" .097 117 .048 179"
p .004 .002 .008 276 192 .588 .043
n 127 127 127 127 127 127 127
MW/
Pearson
r .328™ 354 322" 173 227" 141 303"
p <.001 <.001 <.001 .052 .010 113 <.001
n 127 127 127 127 127 127 127

Note: ™p < .001 (2-sided); * p < .05 (2-sided)
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Conclusions and recommendations for further development based on the quantitative results

In response to RQ 1 it can be stated that, student teachers using the SELFIEforTEACHERS assign themselves to
competence level B1 on average (2seLrie = 65.83; SDy = 23.45). However, data results and the overall conception of
the instrument raises questions to issues which need further elaboration:

1. There is neither empirical nor theoretical evidence for the assumption of equidistant competence levels,
which makes the proposed way of generating a sum score from the individual points for each item highly
questionable. This leads to an overrepresentation of those areas containing many items (e.g. Area 1) on the
one hand and to different results, if the statistically more appropriate median is used instead (e.g. Mdnsg.rie
= 2.00 would imply a competence level of A2 on average).

2. The average competence level B1 is characterized by the action verb “use” (Economou, 2023a, p. 22) which
implies the integration and creative use of digital media in teaching practices (Redecker, 2017). However,
the underlying sample consisted of student teachers and their only teaching practice may either be a result of
internships as part of their studies or from part-time jobs as temporary teaching assistants (which cannot be
considered as norm). The fact that most participants rate themselves at this level suggests that the competence
levels may have limited validity for the target group of student teachers.

3. Theanalyzed data revealed a significant positive correlation between the number of courses attended and the
overall score in SELFIEforTEACHERS (table 4). This result corresponds to an understanding of competence
development as cumulative process, which is in line with the general assumption of DigCompEdu as
progression model (Redecker, 2017). Unfortunately, due to its statistical implementation (e.g. equidistant
point ranges for each competence level, see table 2) SELFIEforTEACHERS suggests that the acquisition of

competences is a linear process which does not correspond to reality.

In addition to the results from the quantitative data, qualitative data were collected and analyzed to capture thought

processes from the student teachers which were expressed while working on the SELFIEforTEACHERS.

Qualitative Data - Thoughts of the students while working on the SELFIEforTEACHERS (RQ 2)

The finalized category system comprises ten main categories with further sub-categories (table 5). The main
statements made by student teachers from seven categories are summarized below. The categories Difficulties with
demographic data (1), General feedback on such questionnaires (9) and aspects of Non-awareness of digital
competences (10) are not specifically addressed (see Barnreuther, 2024) for more information about digital
competence (non)-awareness in SELFIEforTEACHERS). The interviews were conducted in German. The quotations

for this article were translated into English by the authors.
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Table 5

Category system — Content analysis (qual.)

Category Sub-category Number
of codings
1. Difficulties with demographic data ~ No sub-categories 5
2. Answerability from student 2.1 Can be answered well 9
perspective 2.2 Difficult to answer 130
3. Terminology, specialized terms 3.1 Comprehension problems 35
3.2 No comprehension problems 9
3.3 Derive the term themselves 14
4. Answer formulation 4.1 Positive 34
4.2 Negative 76
4.3 Suggestions for improvement 22
5. Motivation in answering 5.1 Positive 10
5.2 Negative 4
5.3 Diminishing, answers are rather skimmed over 18
5.4 Desire to drop out 3
6. Emotion in answering 6.1 Positive 36
6.2 Negative 52
7. Formatting 7.1 Positive 15
7.2 Negative 14
7.3 Suggestions for improvement 11
8. Feedback on the evaluation 8.1 Positive 19
8.2 Negative 17
8.3 Suggestions for improvement 30
9. General feedback on such No sub-categories 8
guestionnaires
10. Non-awareness of digital 10.1 Professional engagement 31
Competences 10.2 Digital resources 21
10.3 Teaching and learning 23
10.4 Assessment 20
10.5 Empowering learners 17
10.6 Facilitating learners’ digital competence 18

Answerability from a student perspective

Some statements of the questionnaire are well suited to students because they have already dealt with relevant content
during their studies: “You can look at it from the point of view of the media education seminar. If you then go in the
direction of cyberbullying or fake news. But we definitely dealt with it actively.” (104 UBT: 125, also 102_FAU: 7;
104_UBT: 71, 91). On the one hand, it was stated much more frequently that it was considerably difficult to deal with
the items from the student's perspective. Three students (or nine codes) included statements that confirmed suitability
for students. However, it was unequivocally stated that there were clear indications in every interview that the students
were struggling to find themselves in the answer options provided, with their current experiences (130 codes). For
example, interview 104_UBT stated: “I would almost tend to turn it around, also in general, because we tend to analyze
and evaluate in our studies and then the area of practical application is rather smaller.” (104 UBT: 71) Many answer
options could only be answered on the condition that the students redefined them individually (e.g. colleagues as
fellow students) (cf. 101_FAU: 21; 104_UBT: 54).
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Terminology, specialized terms

Five students stated that they generally had no serious problems understanding the answers (101_FAU; 102_UBT;
102_FAU; 103_UBT; 104_UBT). Three students showed uncertainty in understanding various terms. These included
in particular the term “computational thinking” (103_UBT,; 104_UBT; 101_UBT; 105_UBT: 52), but also “creative
commons license” (I01_UBT: 82; 105_UBT: 57), “digital artefacts” (104 _UBT), the description “professional learning
activities” (I01_UBT: 64), curation (101_UBT: 82), “external stakeholders” (I01_UBT: 92), debugging (101_UBT:
170), “collaborative online activities” (I04 FAU: 12) and “formative and summative assessment” (104 _FAU: 37;
I01_UBT: 106). The terms “tree structures”, “metadata” and “tags” also caused one interviewed student to ponder
(105_UBT: 65, 67). The student teachers interviewed gave an insight into how they tried to make sense of
incomprehensible terms themselves with their statements: “Taking data management into account' [note: read from
the questionnaire] I wouldn't know what you want from me at first reading. But perhaps the question opens to me
when | answer the questions. (...) 'Data management methods' [note: read out from the questionnaire] I wouldn't know
either. I'm being honest. (...) Okay. I assume GDPR [Author's note: General Data Protection Regulation] is some kind
of data policy (...)”. (I01_UBT: 28). In some cases, the examples given proved to be helpful in deriving
incomprehensible terms: “I probably do it via the examples now” (I04_FAU: 37, also 103_UBT: 37, 80). In some
cases, the individual derivations proved to be problematic, as they did not always correctly reveal the actual meaning.
This became particularly clear regarding the term “computational thinking”: “I would actually assume that it means
artificial intelligence. (....) However, after reading through the answer options, I am no longer sure.” (102_FAU: §;
also 104_UBT: 79 or 105_UBT: 52). Uncertainties arose from terms that were difficult for the students to understand,
which made individual assignment to the competence areas more complicated: “Exactly, there were terms in it that I
heard for the first time, (...) They were incomprehensible to me and so | didn't actually understand the meaning and
content of the question itself and so | couldn't answer it.” (I01_UBT: 12). The problems described regarding the

terminology used provide very specific indications of opportunities for further development.

Answer formulation

The feedback on the competence descriptions given (response items) was categorized according to positive and
negative statements, as well as suggestions for improvement. Furthermore, “negative statements” were inductively
divided into four additional sub-sub-categories: difficulties in understanding, uncertainties, wording unsuitable for
the target group, hierarchical structure of the competence descriptions and wording too long. Thus, the sub-sub-
category difficulties in understanding was coded most frequently. Seven student teachers commented on this with
varying degrees. The use of technical terms, such as “digital artifacts” (104 UBT: 123), caused difficulties. This made
it difficult to understand and gave the impression that “it was about something incredibly complicated.” (104 FAU:
30, 60, similarly 104_UBT: 147). Succinctly worded headings only appeared comprehensible after reading the answer
guidelines (105_UBT: 52, 74-75). The questions had to be read several times together with competence descriptions
and examples to be able to answer them (103_FAU: 30). In addition to specific formulations, the statements of five of

the students highlighted a further difficulty: the hierarchically structured competence levels. In particular, the fact that
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each higher competence level is supposed to include all lower ones poses challenges for the students. It was described
as “stupid”, “problematic” or “difficult” (101 _UBT: 92, 101_UBT: 34, 102_UBT: 80-81). Some students made it clear
that the answer requirements were perceived as inconsistent: “It's like a giant leap now: ‘tried to look for digital
resources once.” and ‘T use different digital tools.”” (I05_UBT: 54, similarly also 104_UBT: 121). However, there was

often a lack of detailed explanations as to why an answer did not seem comprehensible (105_UBT: 27-28, 50, 58-59).

Motivation in answering

The mere fact that the students voluntarily agreed to participate in the survey suggests that they had a certain basic
motivation and interest. However, even the information on the estimated duration of the processing time had a
deterrent effect. If it had not been a survey situation, participation would have been terminated right at the beginning
(102_FAU: 5, 21, 8, 37). After a short time, two students commented that the length of the answer options was
exhausting (102_UBT: 17; 104_UBT: 90, 141). Two other respondents adapted their reception of the questionnaire
and skimmed over the answers of the higher competence levels (103_UBT: 41, 63; 104_FAU: 12, 70, 17, 25, 32, 37).
In addition to the length, the answer requirements had a demotivating effect. For example, one student said, “I have
to say, I'm beginning to wonder whether I'm suitable for the survey (...)” (104 _FAU: 38). Overall, the impression was

created that very few students would have completed the self-assessment without a mandatory framework.

Emotion in answering

Student statements in which they verbalized their emotions revealed the diversity of feelings. For example, at the
beginning, the self-assessment and the comparison with the actual result were rated as very interesting (102_FAU: 9)
and one question was rated as exciting “because although it (.) is geared towards everyday professional life, (.) it can
also be asked in the private sphere (.)” (I02_FAU: 7). However, the increasing cross-reading made the questionnaire
boring (101_FAU: 31) and monotonous (101_FAU: 31) and led to a loss of concentration (104_FAU: 46, 58). A little
later, the student expressed that it was “annoying (...) that you can't (.) really take part in the survey, (.) because you
only have (.) three possible answers.” (104 FAU: 41 like 102_UBT: 38). Fears were expressed that the result would
reveal an “extreme incompetence” (101 _FAU: 31). Accordingly, some of the final assessments were also critical. One
student summarized: “In summary, I don't like it at all. Well, achm, to be honest, I didn't enjoy it that much either.”
(102_UBT: 59). Others were able to find positive aspects in the self-assessment. The examples of the higher
competence level were perceived as interesting and a good stimulus in terms of how much can be achieved (104_FAU:
40, 44, 34, 54).

Formatting

The formatting of a questionnaire appears to be a marginal issue in the research process. In terms of student feedback,
however, it can significantly increase motivation and user-friendliness.
For example, the formatting supported orientation in the questionnaire. The progress bar and the consistent structure

contributed to this, examples were written in italics, and keywords were highlighted (101_UBT: 38, 101_UBT: 38;
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101_FAU: 39, 49, 53, 57; 102_FAU: 27). Additionally, students favored a different color scheme. Another suggested
a change of colors depending on the area of competence. (101_FAU: 57). Moreover, the font size was also described
negatively. Three students stated that the text could appear slightly larger (102_UBT: 85; 103_UBT: 63; 104_FAU: 72,
77). The scroll-over effect for difficult terms also did not appear to be self-explanatory. In some cases, this was simply
overlooked (103_UBT: 99; 101_UBT: 40; 102_UBT: 86-93). Understandably, the lack of perceived support greatly
impairs the comprehensibility of the items. The effort of the self-assessment was perceived very differently. Some
students found the length acceptable (104_UBT: 161, 102_FAU: 27; 103_UBT: 103; 103_FAU: 34) for others the

questionnaire seemed “mega extensive” (104 _UBT: 145).

Feedback on the evaluation received

After completing the questionnaire, students were asked to self-assess their competence once again. After that, they
received graphical feedback of their individual results. This was perceived as positive — even exciting — by many
students (101_UBT: 4, 28; 103_UBT: 105; 104_UBT: 171; 103_FAU: 20, 44; 104_FAU: 49; 105_UBT: 105). However,
this does not apply to everyone. One student teacher, for example, rated the evaluation as “completely irrelevant for
him as a prospective teacher, because it doesn't tell me anything, because I am simply (.) forced to land at a low level
due to the given answer options” (I01_FAU: 51). The evaluation itself gives an overview of the individual results for
each competence area in the form of a summary. On the one hand, this provides guidance, but on the other hand some
students were confused by the graphical feedback and asked “What is this supposed to tell me?” (101_FAU: 59).

Others also asked how they could improve their competences after having received their results (104_FAU: 79).

Conclusions and recommendations for further development based on the qualitative results

In summary to RQ 2, it is clear from the students' comments that, despite the scope of the survey instrument, they see
added value in being able to assess their digital competences themselves. However, the questionnaire proved to be
challenging for various reasons. Seven key aspects emerged from the qualitative survey using the thinking aloud
method:

— The self-assessment tool poses challenges for students in many places, as it takes the perspective of in-service
teachers.

— Explanations of technical terms should not only be supplemented, but also made more visible e.g. through
more eye-catching formatting.

— The logic of the hierarchical level of competence should be reconsidered.

— The students initially showed willingness to participate in the survey, but factors like estimated duration and
length of answers caused demotivation, leading some to question their suitability for such surveys, indicating
that without a mandatory requirement, few would have completed the self-assessment.

— The statements from student teachers conveyed a range of emotions, with some finding aspects like self-
assessment and comparison intriguing while others found the process tedious, monotonous, and anxiety-

provoking, highlighting a variety of perspectives on the experience.
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—  The formatting is an important aid to orientation and speed of response.
— The evaluation of results can be enhanced by additional explanations and references to opportunities for
personal development.

Use of the SELFIEforTEACHERS for self-assessment of the media-related digital competences of student
teachers - Mixed Methods approach (RQ 3)

After the presentation of quantitative and qualitative results in the previous sections, a result-based integration of both
strands is carried out in the following. Figure 1 and table 6 show a comparison of selected quantitative and qualitative
results and are conceptualized as side-by-side displays (Kuckartz, 2017). Based on Johnson et al. (2019), the joint
display was developed along the following four steps: 1) Listing: selective listing of the qualitative and quantitative
data 2) Matching: merging tabular presentation of the qualitative and quantitative data 3) Checking: checking the

comparison and selecting meaningful data material 4) Pillar building: conclusions on findings.

Figure 1

Relationship between the difficulties expressed in answering and the results at sub-category level

5 2,7
4,5
5 =
4 2,5
3 2,3 Number of codings
3 per item
2,5 2.1 (left vertical scale)

1,9 V[ ean SELFIE

(right vertical scale)

0 1.5
Subscale 1 Subscale 2 Subscale 3 Subscale 4 Subscale 5 Subscale 6
Professional Digital Teaching and  Assessment  Empowering Facilitating
engagement resources learning learners learners' digital

competence

Figure 1 links the mean values of the results on the subscales (line chart) with the difficulties in answering (bar chart),
which were recorded under subcode 2.2. A total of 109 codes were determined for processing difficulties that are
directly related to SELFIEforTEACHERS. In the graph, the number of codes per subscale was standardised to the
number of items in the respective subscale. For subscale 1, with 37 codes for 9 items, a high level of uncertainty can
be reported. This can be explained by the novelty effect of the survey tool for the respondents. The result for the
subscale is the second highest across all scales. There are significantly fewer difficulties with subscale 2. This is also
due to the aforementioned composition of the thinking aloud group, in which every student has already attended at

least one corresponding course. The average result of the SELFIEforTEACHERS in this sub-category is the maximum
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across all categories. From sub-category 3 onwards, the difficulties in processing increase and the results in the sub-
categories deteriorate. These difficulties can no longer be explained by the novelty effect of the survey tool. If one
also considers that the processing time decreases continuously from sub-category 2 onwards (cf. section Results -
Sample), this indicates that the formulations of the higher competence levels are not adequate for student teachers and

that they therefore assess themselves at a lower level at an early stage.

Sub-category 4.2, which addresses the difficulties of assessing the level of competence and the inappropriateness of
the hierarchical structure, shows a similar trend. The qualitative analysis reveals that Area 2 Digital Resources have
the most codes, which reflects uncertainties and difficulties in assessing one's own level of competence. Quantitative

results support this as subscale 2 has the highest average processing time per item (table 6).

Table 6

Side-by-side display (summary of results)

Qualitative
Category

Example of interviews

Quantitative Results

Student
perspective

(2) Answerability
from student
perspective
(sub-category 2.2)

“In my opinion, this item addresses once
again the everyday life of in-service teachers
and can’t be answered appropriately from
student teachers. (...) In general, there was
hardly any references for student teachers in
area 3.” (102_FAU: 8)

Decreasing results in mean
values from subscale 2
onwards.

Cumulative  (4) Answer “There is a giant leap [between] ‘I have tried ~ Highest processing time
competence formulation searching for digital resources’ and ‘I use for subscale 2
levels (sub-category 4.2)  various digital tools [to search for digital (38.47 sec.)

resources] (...) and adapt these directly to the

students’ (...) I think that’s a big leap.”

(105_FAU: 54-56)
Shrinking (5) Motivation in “At some point, I stopped reading all answer ~ Decreasing processing time
motivation  answering options because I thought to myself, it won’t from subscale 2 onwards.

(sub-category 5.3)  fit anyway.” (103_UBT: 63)

Emotion (6) Emotion in “But I'm afraid that my result is already that ~ Sign. difference in self-
towards answering I'm extremely incompetent.” (101_UBT: 31) assessment before (t1) and
self- (sub-category 6.2) after (t2) using
assessment SELFIEforTEACHERS

(Mtl = 2,35, Mtz = 2,17)

Moreover, the fact that mean results for subscale 2 are positively correlated with the number of courses attended may
deliver another explanation for difficulties in assigning to a competence level. Unlike in other areas of the instrument
where students do not feel addressed and automatically allocate themselves to a lower competence level, they can
refer to their previous seminar experience here leading to a deeper examination of a broader spectrum of competence

levels and to further assignment problems.
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The codings from sub-category 5.3 give proof of a decreasing motivation causing a the rather superficial answering
of the questions. This superficiality goes hand-in-hand with a diminishing willingness among the participants to read
all answer options (103_UBT: 63). Additionally, from Area 3 Teaching and Learning onwards, the number of codes
in the qualitative analysis increases indicating a decline in motivation and more superficial processing of the questions.
From a quantitative point of view these findings can be supported as a decreasing average processing time per item

from subscale 2 onwards is reported (table 6).

Finally, qualitative results indicate fears and concerns that students may have overestimated their abilities and are now
facing disappointment (101_FAU: 31). Subcode 6.2, which deals with students' negative emotions, shows a
deterioration in the POST assessment compared to the PRE assessment. These results are supported by the quantitative

analysis, which shows a poorer assessment of competences after completing the tool.

To sum up, it can be stated that the integration of the qualitative and quantitative strands led to a partial validation of
results. This validation is visualized in the juxtaposition of results in form the side-by-side displays. In the following,

these findings are discussed to provide a comprehensive answer to RQ 3.

Discussion

The analyzed quantitative and qualitative data from the SELFIEforTEACHERS revealed some difficulties regarding
the self-assessment tool, which are closely related to the target group of student teachers. Thus, several aspects of the
tool are not optimally tailored to this group and impair its theoretical and statistical validity as well as its practical
applicability. The main problems are identified below and will be discussed against the background of RQ 3 followed

by suggestions for possible revision.

Student teachers may find it difficult to understand some item formulations of the SELFIEforTEACHERS tool.
Category 3 revealed that there were serious comprehension problems with terms such as Computational Thinking for
instance. In addition, problems also occurred when the items referred to practical and pedagogical experiences at
school, which many student teachers still lacked. Due to this rather one-sided emphasis on the school context, this
may lead to a neglection of important aspects of student teachers' training aside from school. Thus, student teachers
also need to develop competences in other areas, such as pedagogical theory and research. Moreover, the length of
some items in SELFIEforTEACHERS may be overwhelming and affect the precision of the self-assessment. Long
and complex items may require more time and cognitive resources from student teachers, which leads to a shrinking
motivation causing superficial or inaccurate responses (see table 6). Another point of discussion is the fact that
SELFIEforTEACHERS directly refers to DigCompEdu as the underlying theoretical model, causing problems when
transferring the inherent progression model onto the instrument. As mentioned above, Redecker (2017) used the
Common European Framework of Reference for Languages (CEFR) and Bloom’s revised taxonomy (Anderson &
Krathwohl, 2001) as guidance for elaborating the six stages of progression. However, neither the taxonomy models
of the CEFR nor of Anderson and Krathwohl (2001) are described in a way that would imply an equidistance between
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the cognitive stages. Instead, Redecker (2017) acknowledges with reference to the CEFR that although “the levels A1l
and A2, B1 and B2 and C1 and C2 are closely related, there is a cognitive leap between A2 and B1 and B2 and C1
respectively. This is also true for the DigCompEdu competence progression.” (p. 28). From a statistical point of view,
this would have required the use of ordinal scaled data instead of metric data in SELFIEforTEACHERS implying the
use of median values instead of sum scores. Furthermore, the use of sum scores for the assessment of teachers’ digital
competences in SELFIEforTEACHERS leads to an overrepresentation of those competence areas (e.g. Area 1:
Professional Engagement) with many items over those with less items (e.g. Area 4: Assessment). Along with the
applied use of sum scores, the assumption of a reflective measurement model needs to be reconsidered. Reflective
measurement models understand the measurement indicator items as consequence of the underlying construct (Weiber
& Miihlhaus, 2014), whereby the indicators are supposed to correlate strongly with each other in terms of form and
content. Although the latter can be confirmed empirically regarding the SELFIEforTEACHERS (see Cronbach’s
Alpha values above), the applied strategy of building sum scores does not fit with reflective measurement models.
Instead, it is a common strategy used in the context of formative measurement models, where usually an index is
created determining which indicator variables are to be weighted and summed up (Déring & Bortz, 2016). The logic
underlying formative measurement models is that the construct to be measured is the effect or consequence of the
characteristic indicators (ibid.). The indicators can be very different and do not necessarily have to correlate with each

other.

With that being said, SELFIEforTEACHERS is concerned with serious validity issues not only in terms of theoretical
aspects but also regarding statistics. Although, content validity — at least for in-service teachers — can be considered
as satisfying as the item development was “based on [...] desk research and consultations with experts and
practitioners” (Economou 2023a, p. 19), validity in terms of the underlying measurement model, assumed datatyp,
and progression model need to be questioned. Together with problematic item formulations and comprehension
difficulties among the participants in this study it can be concluded that SELFIEforTEACHERS is only suitable for
student teachers to a limited extent. To improve the effectiveness of the tool and extend its applicability to student

teachers, urgent revision measures are required.

Limitations and Conclusion

Our empirical studies have shown that the SELFIEforTEACHERS self-assessment tool, which was originally
developed for teachers, is not optimally tailored to student teachers. However, the results of our studies is limited due
to the size of our sample. A larger and more diverse sample of student teachers could lead to more differentiated
results. Furthermore, the generalization of our results might be limited by the specific institutional and cultural
contexts of the teacher education programs studied. Further empirical studies in different educational institutions could
provide a broader understanding. The student teachers' assessments while using SELFIEforTEACHERS may have
been subjective and influenced by personal experiences and attitudes. This could also have led to distortions in the

self-assessments.
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Nevertheless, based on our findings, we propose a couple of revision approaches. First, it is necessary to adapt the
item wording to the specific needs and experiences of student teachers. This could be done by revising the language
and adapting the questions to ensure that they are clear and understandable for student teachers. In addition, the items
should also cover aspects of education that go beyond the school context to capture a comprehensive picture of
students' competences. In order to counteract the decreasing motivation and concentration of the participants, it would
be conceivable to enable independent processing of individual sub-areas and to report interim results. Moreover, a
renewed in-depth discussion and reconsideration about the underlying measurement model of the
SELFIEforTEACHERS tool is necessary. Depending on the outcome of this debate, different ways of revision can be
considered. In general, we propose the introduction of a five-point Likert scale after each item statement. In case of
maintaining the reflective measurement model, a five-point Likert scale would deliver more precise results because
participants would have to mark their individual level of agreement to each item statement instead of choosing one
statement out of six as in the current version of the instrument. Rather than achieving a fixed numerical value
depending on the chosen answer, mean values should be used to represent the extent of approval for each item and/or
sub-category. From our viewpoint, this would allow student teachers to evaluate their competences in a more
differentiated way without forcing them into a hierarchical structure. Assuming the existence of an underlying
formative measurement model, a five-point Likert scale would work as well. Thus, participants would receive points
for each statement (not points for selecting one statement out of six) according to their degree of approval. These
points can be added up to a summative index score, if all items or subscales are considered as equally relevant for

teachers’ digital competences, or they can be calculated into a weighted index.

Overall, adapting the SELFIEforTEACHERS tool to the needs of student teachers requires a careful revision of both
— item formulations and the underlying measurement model. By implementing the proposed revision approaches, the
usefulness and relevance of the tool for this target group could be significantly improved. When revising the
SELFIEforTEACHERS tool, it is important to consider different methodological approaches. This could include
involving student teachers in the revision process as well as conducting further empirical studies to validate the
proposed changes. A successful implementation of these proposed revisions may help to improve the quality and
effectiveness of the SELFIEforTEACHERS to become a suitable research and self-assessment tool for student

teachers.
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