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Introduction

The COVID-19 pandemic has severely challenged teachers all over the world. Teachers were
required to set up online learning environments and video lessons for distance education, a
challenge for which sound technological knowledge (TK) is helpful (Koehler & Mishra, 2009).
As the use of technology in teaching and learning processes has been inevitable during the
COVID-19 pandemic, teachers’ TK became a key requirement for teaching and learning. TK
refers to the teachers’ knowledge of technologies, such as digital tools and educational technol-
ogies (Lachner etal.,, 2019, p. 7).

Numerous studies have examined teachers’ TK by using self-assessment measures, for which
teachers rate or indicate how confident they feel about their skills and knowledge (e.g., Mourlam
et al.,, 2021; Rubach & Lazarides, 2021; Schmid et al., 2020). Self-assessments make a valuable
contribution to educational research because they are closely related how teachers intend to use
technology in their classrooms (Scherer et al.,, 2015) and further provide rich and meaningful
information for educational researchers without much effort (Seufert et al.,, 2021). Nonetheless,
the validity of self-assessments has been criticized. Several authors (Aesaert et al., 2017; Hatlevik
etal., 2018; Scherer et al., 2017) have argued that self-assessments capture individuals™ self-perceived
abilities, knowledge, or skills, which might not be consistent with their actual performance. In
line with this argument, studies have regularly shown only small linear relationships between
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self-assessments and objective assessments of teachers’ TK (e.g., Akyuz, 2018; Baier & Kunter,
2020; Drummond & Sweeney, 2017), raising questions about whether teachers™ perceived ability
matches their actual knowledge and skills, and thus establishing a need for more objective
assessments to be implemented in educational research (Lachner et al., 2019; Petko, 2020).

However, objective performance tests are difficult to administer because participants are often
reluctant to participate in objective performance tests (Kleinert et al., 2015) and objective mea-
surement instruments often address very specific uses of technology, such as asking participants
if they can operate a particular program (Petko, 2020). Very specific uses of technology might
not provide a comprehensive perspective on the successful use of technology in the sense of
the level of technology use that is necessary to function in an information-based society (Fraillon
et al., 2020). Further, objective assessment measures of TK can quickly become outdated due to
advances in technology (Siddiq et al., 2016).

Because objective assessments are often poorly accepted by participants in practice, and
self-assessments suffer from biases due to low correlations between self-assessment and objective
assessment measures (e.g., Drummond & Sweeney, 2017), Sailer et al. (2021) attempted to make
self-assessments more accurate. To do so, the authors proposed scenario-based self-assessments
to improve the accuracy of self-assessment measures by providing concrete scenarios. These
scenarios confront participants with detailed information in a context-specific situation to address
the problem of potential self-assessment biases, such as social desirability or ambiguity. The
relevance of context-specificity in self-assessments has also been demonstrated in previous
research. Talsma et al. (2018) found evidence that more context-specific self-assessment measures
have stronger correlations with objective performance measures than less context-specific
self-assessment measures do. Thus, scenarios in self-assessments represent a concrete
problem-solving scenario that focuses participants’ general ability expectations on an example
case so that participants can better visualize what the situation or task at hand has at stake
(Sailer et al., 2021).

Given the overt relevance of teachers’ TK in times of digitalization and remote learning, and
given the current call to identify potential biases in self-assessments in educational science, the
main purpose of this study is to analyze the relationship between scenario-based self-assessments
and objective assessments of teachers” TK.

In summary, teachers’ TK is of crucial importance in educational science in times of digita-
lization and remote learning. However, objective assessment measures are often difficult to
implement, particularly concerning teachers’ use of technology. This study aims to investigate
the extent to which scenario-based self-assessments of teachers’ TK can serve as anchors by
helping them to identify the relevant skills that are required in concrete and authentic situations
(Sailer et al., 2021), and might be therefore effective to bring objective and subjective measures
closer together (Van Soest etal.,, 2011).

Technological knowledge (TK)

Regarding the integration of technology into teaching and learning processes, Koehler and
Mishra (2009) proposed the TPACK framework for educational research. The authors established
the TPACK framework based on Shulman’s (1986) constructs of pedagogical content knowledge
(PCK) and extended PCK by adding technology (T). Accordingly, the TPACK framework
describes the relationships between the constructs of content, pedagogy, and technology. Within
the TPACK framework, TK is an essential component of the successful implementation of
technology into teaching and learning processes. Although TK is a central component within
the TPACK framework, empirical studies regarding the factor structure of the TPACK frame-
work have shown a different picture. For example, both Scherer et al. (2017) and Lachner et al.
(2019) identified TK as primarily independent of the other facets of the TPACK framework,
and consequently, the authors assumed that TK might be independent of teaching and learning
processes.



Koehler and Mishra (2009) broadly defined TK as “understanding information technology
broadly enough to apply it productively at work and in everyday life, recognizing when infor-
mation technology can assist or impede the achievement of a goal, and continually adapting to
changes in information technology” (p. 64). Against the relevance of teachers’ TK, the Standing
Conference of the Ministers of Education and Cultural Affairs (KMK) published a strategy for
education in a digital world (Kultusministerkonferenz (KMK), 2019a). The Standing Conference
of the Ministers of Education and Cultural Affairs (KMK) is an association responsible for
education and schools, vocational training, and research (Kultusministerkonferenz (KMK), 2019b).
Therefore, the KMK plays an important role in Germany as an instrument for the coordination
and development of education, including in the area of digitization and the digital skills of
students and teachers. According to the KMK (2019a), TK is an essential part of a person’s
ability to participate successfully in society and later in professional life and is broadly described
from a holistic perspective as the basic digital skills needed to use technologies to collect, man-
age, produce, and exchange information. Further, according to the KMK (2019a), basic digital
skills encompass core skills concerning the use of technology, such as communicating and col-
laborating with technology. Such skills are an integral part of teacher education and training
(Sailer et al., 2021; Forschungsgruppe Lehrerbildung Digitaler Campus Bayern [Research Group
Teacher Education Digital Campus Bavaria], 2017).

The basic digital skills can be narrowed down to five core concepts in using technology
(KMK, 2019a):

1. Operating and applying technology. According to the KMK (2019a), operating and apply-
ing technology refers to the skills and knowledge needed to operate and apply technology
appropriately and purposefully, including knowing the basic principles and functions of
technology. In addition, one should be able to optimize one’s own use of technology.

2. Searching for and processing information with technology. Searching for and processing
information with technology incorporates the development of search strategies to obtain
the desired information and to purposefully select the appropriate information. It also
includes the ability to store, summarize, structure, and critically evaluate information in
a purposeful manner.

3. Communicating and collaborating with technology. Collaborating and Communicating
with technology describes the ability to use technology to collaborate and communicate
with others, a skill that is necessary to successfully participate in society. Collaborating
and communicating with technology must also consider rules of engagement and others’
personal rights.

4. Producing and presenting information with technology. According to the KMK (2019a),
producing and presenting information with technology refers to selecting and using
media products appropriately and considering formal design features and intentions to
present adequate information with technology.

5. Analyzing and reflecting information with technology. Analyzing and reflecting describes
the competence to analyze and evaluate the content, design features, and structure of
media products, whereby the interest-driven dissemination of media content is recognized
and critically evaluated. In addition, one should be able to assess the potential and risks
of using media for oneself and society.

The five core components presented by the KMK (2019a) are also well-documented and estab-
lished in widely accepted theoretical frameworks on basic digital skills, such as the Digital
Competence of Educators framework (Ferrari, 2013) or the ICILS framework (Fraillon et al., 2020).
In line with the KMK (2019a), the DigCompEdu framework targets the specific basic digital skills
of educators as prerequisites for the ability to facilitate student learning (Siddiq et al., 2016).

Consequently, it can be concluded that there are currently two major ways to operationalize
TK in educational science. On the one hand, TK is currently assessed from a functional



perspective (see Lachner et al., 2019; Senkbeil et al., 2013), including multiple facets concerning
the operational use of technology. On the other hand, TK has recently been represented by
broader approaches, such as the KMK (2019a), which describes a more holistic use of technology
based on five core concepts that people must meet to successfully participate in an
information-based society. In the context of this study, we use the terms TK and digital skills
interchangeably, thereby suggesting that people must incorporate qualities from both the technical
operational skills and the five core concepts derived from the KMK framework (2019) in order
to successfully participate in an information-based society.

Self-assessment and objective assessment

Whereas there is a large body of research on how teachers self-assess their skills (e.g., Lucas
etal., 2021; Scherer etal., 2017), less attention has been paid to teachers’ actual performance
on objective assessment measures (Petko, 2020; Seufert et al., 2021). In current research practice,
teachers’ skills are often assessed with self-reports in which teachers indicate how confident they
feel about whether they have a particular skill (e.g., Schmid et al., 2021).

Nevertheless, it is important to emphasize that self-assessment is not an accurate measure of
an individual’s objective performance (Hatlevik et al., 2018). In line with this, a common issue
when assessing skills via self-assessment is that estimations rely on individuals’ ability to self-assess
accurately. This can be problematic because the ability of individuals to assess their performance
validly must be regarded as very heterogeneous (Van Soest et al., 2011; van Vliet et al., 1994).
Thus, the relationship between self-assessment and objective assessment measures is often weak
(Akyuz, 2018; Drummond & Sweeney, 2017; Dunning et al., 2004).

Self-assessment measures are also widely applied to measure the construct of self-efficacy
(Bandura, 1977). Research on self-efficacy has shown that the effectiveness of self-efficacy mea-
sures in educational research is highly context-specific (Bandura, 1977; Rohatgi etal., 2016),
which suggests that the relevance of context-specificity also applies to self-assessment measures
(Sailer et al., 2021). Moreover, research (e.g., Bandura, 1977) has shown that it is important to
distinguish between general self-assessment and domain-specific self-assessment, which can be
described as domain-specific self-efficacy and general self-efficacy. General self-assessment or
self-efficacy refer to overarching, general situations (e.g., "I am good at what I do"; Rohatgi
etal.,, 2016), and domain-specific self-efficacy refers to concrete domains, such as Information
Communication and Technology (ICT) self-efficacy (e.g., "I can type terms correctly into search
engines"). Scholars already agree that domain-specific self-assessment or self-efficacy measures
are more suitable for making concrete statements about a persons self-efficacy in a specific
domain than about a person’s general self-efficacy (Rohatgi et al., 2016). Moreover, Scherer and
Siddiq (2015) showed that teachers’ domain-specific information and communication technology
(ICT) self-efficacy further consists of three separate constructs: basic operational skills, advanced
operational and collaborative skills, and the use of technology for instructional purposes.
According to Hatlevik and Hatlevik (2018), Scherer and Siddiq (2015) findings can be interpreted
to mean that domain-specific ICT self-efficacy measures still leave too much room for hetero-
geneous interpretations of specific tasks related to ICT self-efficacy. Therefore, despite the
agreement that domain-specific self-efficacy is more suitable for making concrete statements
about a person’s self-efficacy, domain-specific self-efficacy (e.g., ICT self-efficacy) might still be
too general with regard to context-sensitivity.

The relevance of context-specificity in self-assessment was also supported by the meta-analysis
by Talsma etal. (2018) on self-efficacy and academic performance. Accordingly, the authors
reported that the more context-specific self-assessment measures are, the more strongly they are
correlated with objective assessment measures than less context-specific self-assessment measures.
Further, according to Peura et al. (2019), context-specific self-assessment measures have stronger
relationships with objective assessment measures than less context-specific self-assessment mea-
sures, although few studies have examined this relationship to date. Furthermore, according to



Scheiter (2021), item formulations in current self-assessment instruments are often too vague
to make concrete statements about a person’s knowledge or skills. According to the author, the
vague item formulations in self-assessments, such as "I can use digital media efficiently in the
classroom,” leave participants too much room for interpretation because teachers tend to orient
themselves more toward theoretical conventions of high-quality teaching with digital media than
toward actual skills.

Scheiter (2021) postulated that vignette-based items would be a possible solution as they
guide teachers to represent their own skills in an action-oriented and situation-based test format,
which is an improvement over the usually vague and therefore problematic item formulations
used in regular self-assessments. In line with King etal. (2004) and King and Wand (2007)
findings, short vignettes can correct for respondents’ different understandings of scenarios given
that regular self-assessments often lack contextual information, thus resulting in different respon-
dents understanding the same self-assessment question in different ways. Van Soest et al. (2011)
were able to validate this assumption empirically: according to the authors, concrete scenarios
such as described in vignettes, are suitable in bringing self-assessments in line with objective
assessment. Further, on the basis of King et al. (2004) assumptions, Sailer et al. (2021) developed
a similar approach with their scenario-based assessments of teachers digital skills. In Sailer et
al’s (2021) study, participants were placed in a concrete scenario where they were asked to assess
their knowledge and skills with respect to a particular scenario, such as the extent to which
teachers feel able to implement group work with tablets in the classroom. According to the
authors, compared with regular self-assessments, the concrete formulation of a scenario acts as
an "anchor" that can help teachers assess their own skills and attitudes more accurately and
validly (p. 7).

In summary, scenario-based self-assessment might be a suitable aid for participants to evaluate
their skills more accurately in situations in which it is crucial to apply the corresponding skills.

The present study

Given the importance of teachers’ TK, particularly considering the COVID-19 pandemic and
regarding current calls to become aware of potential biases concerning self-assessment, we aim
to gain more insight into the relationship between teachers’ scenario-based self-assessments and
objective assessments, focusing on TK. To do so, we pose the following research question:

RQ: How can (student) teachers’ objectively assessed TK be predicted by scenario-based self-assessments
of their TK?

Objective assessment measures are often difficult to implement because subjects are often
reluctant to participate in objective assessment studies (Kleinert et al., 2015) and objective
assessment measures, especially with regard to TK, are either very specific (Petko, 2020) or
quickly become outdated (Siddiq et al., 2016). Therefore, self-assessment measures are often used
in educational research to gain information regarding teachers’ digital skills. However, it has
been shown that the relationships between self-assessment measures and objective assessment
measures related to teachers’ digital skills are often non substantial (see Baier & Kunter, 2020;
Drummond & Sweeney, 2017), suggesting that individuals’ ability to accurately assess their per-
formance must be considered heterogeneous (van Vliet etal., 1994). Van Soestetal. (2011)
provided evidence that concrete scenarios are suitable for matching self-assessments with objective
assessment measures related to personal behavior. Consistent with this, scholars in educational
science (Peura etal., 2019; Rohatgi etal., 2016; Scheiter, 2021; Talsma et al., 2018) postulated
the assumption that a clear framework or reference, as realized in scenario-based self-assessment,
could provide a clearer context for individuals to assess their actual skills and approximate the
results of objective assessment measures more accurately. In line with this assumption, the present
study explores the extent to which teachers’ scenario-based self-assessment of TK aligns with
the results of teachers’ objective measurement of TK.



Method
Participants and procedure

Eighty-one (student) teachers took part in the study. However, data from six participants were
removed from the analysis because they did not consent to further data processing. In total,
N=75 participants of whom n=53 were in-service teachers and n=22 were student teachers
from German universities and schools agreed to allow their data to be processed and participate
in the study. The mean age of the participants was M =35.87 (SD=9.13, Range: 20 to 58). The
survey design of the study was cross-sectional, and it was conducted through an online survey
through UniPark in the winter of 2019 (https://www.unipark.com). The sample included n=43
(57%) female and n=32 (43%) male participants. The in-service teachers predominantly taught
in lower track secondary schools (Realschule and Mittelschule, n=26), followed by grammar
schools (Gymnasium, n=16), vocational schools (n=4), schools for children with special needs
(n=3), elementary schools (n=2), and other schools (n=2). The in-service teachers had an
average of 14.53 years of teaching experience (Range: 2 to 44 years). On average, student teachers
were in their 7th and 5th semesters of study (Range: 1 to 16 semesters, mode = 13). Participants
were invited by email, through distribution lists from their respective networks, or social media
posts. After participants gave their consent for data processing, they were first instructed to
answer demographic questions. Then, the online survey continued with the self-assessment
questionnaire, which contained scenario-based vignettes, followed by the objective assessment
of TK. On average, participants completed the objective assessment and scenario-based
self-assessment test in 25min. Table 1 presents descriptive statistics for the scores related to the
objective assessment and the scenario-based self-assessment of TK. On average, (student) teachers
scored M=117.6 (SD=8.64) out of 136 on the objective assessment test of TK. Their scenario-based
self-assessments regarding the five subcomponents ranged on average from M=1.08 (SD = .73,
producing and presenting information using technology) to M=2.50 (SD = .59, Searching for
and processing information using technology) on the five-point Likert scale.

Measures

Scenario-based self-assessment of TK

Scenario-based self-assessment—one for each of the five subcomponents—were used for the
self-assessment of TK (for detailed information about scenario-based self-assessment, see Sailer
et al., 2021). The scenarios included everyday situations that depicted technology use and were
based on the five subcomponents. For each scenario, participants were asked to indicate whether
they had the knowledge and skills to react adequately to the described situation and, in addition,
whether they were able to advise others regarding the situation. The subcomponents were assessed
with a total of 60 items, 12 for each of the five subcomponents. Items were rated on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The five subcomponents
included (a) operating and applying technology (Cronbach’s a = .93), (b) searching for and
processing information with technology (a = .93), (c¢) communicating and collaborating with
technology (a = .86), (d) producing and presenting information with technology (a =. 94), and
(e) analyzing and reflecting information with technology (a = .94). Tables 2 and 3 present sample

Table 1. Descriptive statistics for objective assessments and scenario-based self-assessments of TK.

Min. Max. M SD

Technological knowledge (TK)—objective assessment 94.0 130.0 117.6 8.64
Technological knowledge (TK)—self-assessment

Operating and applying technology 217 5.00 425 .69

Searching for and processing information with technology 2.50 5.00 435 .59

Communicating and collaborating with technology 1.67 5.00 418 .83

Producing and presenting information with technology 1.08 5.00 4.18 73

Analyzing and reflecting information with technology 1.92 5.00 3.91 .79



https://www.unipark.com

Table 2. Scenario-based assessment item—operating and applying technology.

You are planning a long train journey, and you want to provide yourself with reading material for the ride. To reduce your
luggage, you borrow a friend’s tablet to read eBooks on it. However, you have to familiarize yourself with the operation
and application of the tablet first, especially pertaining to the circumstances involved in a train ride.

Based on the scenario described above, please rate the following statements on a scale ranging from 1 (strongly disagree)
to 5 (strongly agree)

Neither agree or Strongly
Strongly disagree Disagree disagree Agree agree
| have the knowledge to successfully use 1 2 3 4 5
applications on technical devices
| can successfully use applications on technical 1 2 3 4 5
devices
| am able to support others successfully to 1 2 3 4 5

use applications on technical devices

Note. The item was translated from German.

Table 3. Scenario-based self-assessment item—producing and presenting information with technology.

You want to contribute to the public relations work in your place of employment, so you decide to create an informational
video about your work. Your place of employment has diverse, appropriate hardware and software for creating and editing
videos.

Based on the scenario described above, please rate the following statements on a scale ranging from 1 (strongly disagree)
to 5 (strongly agree)

Neither agree or Strongly
Strongly disagree Disagree disagree Agree agree
| have the knowledge to create engaging and 1 2 3 4 5
effective media products
| can create engaging and effective media 1 2 3 4 5
products
| am able to help others create engaging and 1 2 3 4 5

effective media products

Note. The item was translated from German.

items for the subcomponents operating and applying technology and producing and presenting
information with technology.

Objective assessment of TK

In order to comprehensively measure TK of teachers, the constructed test for objective mea-
surement of TK contains questions on both theoretical and applied knowledge of TK of teachers
derived from the KMK framework (2019). According to the KMK (2019b), teachers should be
able to name basic theoretical components of computers and provide information about how
computer systems, networks, data, and standard software work. The areas of theoretical knowl-
edge refer to (1) knowledge about the structure and components of a computer, (2) knowledge
about software, (3) knowledge about networks, and (4) knowledge in the area of data. In
addition, according to the KMK specifications (2019), teachers should also be able to use TK
to apply their knowledge in an application-oriented manner in the classroom, e.g., to identify
sources of error when using technologies or to use software as needed. Accordingly, the test
for the objective measurement of TK contains questions on (1) the use of computer systems,
(2) the use of software, and (3) the use of networks. To ensure the quality and the validity of
the objective assessment test, researchers (N=2, post-Doc level, N=1 senior PhD student)
helped to develop and continuously improve the objective assessment of TK by providing their
expert feedback. All items were considered suitable to measure valid TK of (prospective) teachers
in feedback loops in the context of expert ratings. The objective test on TK consisted of 34
multiple-choice tasks with four answer options, of which one to four could be correct. Points
could also be earned by not checking wrong answers. A total of 136 points were possible. Two
sample questions from the objective assessment test are presented in Tables 4 and 5. Based on



Table 4. Example item from the objective test of TK.

Tick any of the following statements that are true

a) An HDMI cable can be used to connect to the Internet between the router and the computer.
b) An HDMI cable is used to transmit audio and video signals.

c) A USB key is a type of external data storage.

d) A USB cable can be used to connect computers to external devices.

Note. The item was translated from German. Correct answers are marked in italics.

Table 5. Example item from the objective test of TK.

You want to do research on the Internet. How do you proceed?

a) | open a browser window and log in to my email account. Then | enter the search term in the search bar.

b) | open the search function on my computer and enter the search term. A browser window opens with a list of research
results.

¢) | open a browser window, enter a search engine website, and enter what | want to search for with the search engine.

d) | open my Internet app and then enter search terms in any application.

Note. The item was translated from German. The correct answer is marked in italics.

previous research instruments for the objective assessment of TK (e.g., Test of Technological
and information Literacy, TILT; see Senkbeil etal., 2013), the objective assessment test was
designed to be unidimensional and to include aspects of knowledge and skills related to TK.
To test the one-dimensionality of the objective TK measure, we used the Bayesian Information
Criterion (BIC) and the Akaike’s Information Criterion (AIC) as indicators of model fit (Rost,
2004). Lower indices indicate better model fit. We compared the one-dimensional model (BIC:
4075; AIC: 3904) with the two-dimensional model (BIC: 4226; AIC: 3901) and the
three-dimensional model (BIC: 4313; AIC: 3915). The BIC was lowest for the one-dimensional
model. Although the two-dimensional model had a slightly lower AIC, the literature recom-
mends choosing the model with the lower dimension if the difference is less than 10% (Rost,
2004). We therefore conclude, based on the model fit indices, that the one-dimensionality of
the objective TK measure is supported. We used Rasch analysis to assess person-ability scores
for the objective TK measure. The cutoff values (0.5-1.5) proposed by Linacre (2002) for
Infit-MNSQ and Outfit-MNSO 0.5-1.5 are supported. Rasch analysis of the unidimensional
model yielded good estimates of item response reliability (WLE) (.73).

Statistical analysis

Path analysis was used to test the hypothesized structural relationships between the person-ability
score of the objectively assessed and scenario-based self-assessed TK of both in-service teachers
and student teachers (using the lavaan package; Rosseel, 2012). The goodness-of-fit measures
for the path analysis were based on Hu and Bentler (1999) recommendations: Root Mean Square
Error of Approximation (RMSEA) < .06, Standardized Root Mean Square Residual (SRMR) <
.08, Comparative Fit Index (CFI) > .90, and Chi-Square (x?) > .05. We conducted all analyses
in R version 4.0.5.

Results

A path analytic model was tested to examine the relationships between the scenario-based
self-assessment measures and the objective measure of TK. The model fit indices showed a
fully saturated model, x*(5) = 22.39, CFI > .99, SRMR < .01, RMSEA < .01, although the
p-value of the chi-square test was significant. Heene et al. (2011) showed that unique variances
affect the value of the chi-square test of the model when the sample size is small. Therefore,
we concluded that the model tested in this study was acceptable. The results showed that
scenario-based self-assessment measured with the subcomponent operating and applying tech-
nology ($=0.25, SE = 0.13, p =.05) significantly predicted the objective assessment of TK (R?



= .23). However, the analysis showed that scenario-based self-assessment measured with the
subcomponents producing and presenting information with technology ($=0.21, SE = 0.12, p
=.08), searching for and processing information with technology (8 = -0.05, SE = 0.14, p =
.72), communicating and collaborating (8 = -0.10, SE = 0.18, p = .58), and analyzing and
reflecting on information with technology ($=0.07, SE = .11, p = .52) did not significantly
predict teachers’ objective assessment of TK. All standardized regression coefficients are shown
in Figure 1. Table 6 presents correlation coefficients for the five subcomponents of scenario-based
self-assessment in TK. All of the six scales (objective assessment of TK and self-assessment of
TK) significantly correlated with each other but differed substantially in their magnitude with
the range of r = .28 to r=73. Overall, the results from the path analysis supported the assump-
tion that scenario-based self-assessment items concerning the functional use of technology
predicted teachers’ objectively assessed TK.

Discussion

Previous work has regularly shown that there is no significant relationship between self-assessments
and objective assessment measures of teachers’ technology use (Akyuz, 2018, Baier & Kunter,
2020; Drummond & Sweeney, 2017), suggesting that self-assessments may be biased and inaccu-
rate. Based on previous research, scenario-based self-assessment is a promising scaffold to approx-
imate the results of objective assessment measures related to personal behavior, as it is easier for

Figure 1. Estimated model in which the subcomponents of the scenario-based self-assessment of TK were used to predict
the objective assessment of TK for in-service and student teachers.Note. TK=the objective assessment of technological knowl-
edge. The predictors were self-assessed: OA=operating and applying technology; SP=searching for and processing information
with technology; CC=communicating and collaborating with technology; PP=producing and presenting information with
technology; AR=analyzing and reflecting on information with technology. Nonsignificant paths are represented with dotted
lines.

Table 6. Estimated correlation matrix of the five subscales regarding the scenario-based self-assessment and objective
assessment of TK.

1 2 3 4 5 6
1. Technological knowledge (TK)—objective assessment -
Technological knowledge (TK)—self-assessment
2. Operating and applying technology 46%* -
3. Searching for and processing information with technology 26 54%* -
4. Communicating and collaborating with technology .35% 66%* 64%* -
5. Producing and presenting information with technology A46% 69%* 52%* 73%* -
6. Analyzing and reflecting on information with technology .36* 56%* 58%* 69*¥ .66%* -
*

p < .05.
“p < .01.
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subjects to assess their own behavior in a specific situation than to accurately represent their
behavior using self-assessment scales, as their responses may depend on their subjective reality
(Van Soestetal., 2011). This assumption has also been postulated by scholars in educational
science (Scheiter, 2021; Talsma et al., 2018), as scenario-based self-assessment could be a way to
better assess one’s own skills and, accordingly, avoid bias when comparing self-assessment with
actual objectively measured skills. Consequently, this study examined how the results of
scenario-based self-assessments aligned with the results of objective assessment measures related
to teachers TK.

We found that one of the five core components related to teachers™ digital skills —operating
and applying technology—used to measure the scenario-based self-assessment of TK explained a
substantial share of the variance (23%) in the TK measure. In addition, we found a tendency
for the subcomponent producing and presenting information with technology (p = .08), although
the results were not significant. According to KMK (2019a, 2019b), the components operating
and applying technology and producing and presenting Information with technology are closely
related to operational technical use of technology. According to Fraillon et al. (2020), operational
technical use of technology is one of the less demanding levels of skills related to technology
use. However, internationally established theoretical frameworks and meta-analyses (Ferrari, 2013;
Redecker, 2017; Siddiq et al., 2016) have highlighted the relevance of technical operational skills
as a prerequisite for successful technology use.

Although the results should be interpreted with caution due to the explorative nature of the
study, the significant relationship between the scenario-based self-assessment of the subcomponent
operating and applying technology and the objective TK measure suggests that scenario-based
self-assessment might be an appropriate tool to approach the results objective measures, especially
for technical operational skills. Accordingly, the tendency of the subcomponent Producing and
Presenting Information with technology could also be interpreted toward the same direction,
because producing and presenting information with technology makes up a large part of skills
regarding the operational technology use (KMK, 2019b).

Because previous research has shown non substantial relationships between self-assessment
and objective assessment in educational research (Parry et al., 2021), scholars have often called
for increased use of objective assessment instruments (e.g., Lachner et al.,, 2019) to represent
participants’ actual abilities. However, there are major criticisms of objective assessments of TK:
First, objective assessments of TK tend to be very specific (e.g., about how a particular program
works; Petko, 2020). Second, objective assessment tests become outdated very quickly due to
technological advances, including those related to teaching and learning processes (Siddiq et al.,
2016). Moreover, previous research has already shown that especially more complex skills (e.g.,
evaluating information using information technologies; Fraillon et al., 2020) are less suitable for
measurement with objective measures because objective assessment measures place high demands
on test takers knowledge and skills, often leading to reluctance and dropout compared with
self-assessment measures (Kleinert et al., 2015). Furthermore, Siddiq etal. (2016) criticized
objective assessment for being limited to restricted response formats (e.g., multiple-choice), which
limits the full potential of objective assessment measures. The full potential of objective assess-
ments for digital skills will not be realized until authentic simulations can be created on the
computer to assess, for example, the more complex digital skills that are required to successfully
participate in an information-based society (Fraillon et al., 2020). However, authentic situations
have rarely been implemented in research due to their complexity. Therefore, real-life situations
are usually mimicked (e.g., by using screenshots to measure digital skills; Siddiq et al., 2016).
Consequently, the objective measurement of digital skills seems to be a challenge for research.
Current approaches for objectively measuring teachers” digital skills include analyzing (student)
teachers’ lesson plans (e.g., Backfisch et al., 2020). Lesson plan analysis is a valuable measure
for providing a proxy for the quality of technology integration (Backfisch et al., 2020). Nonetheless,
lesson plans are an indirect measure that, according to Petko (2020), leaves a great deal of room
for heterogeneous interpretations, even though researchers have reported high interrater reliability.
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Because previous research has shown a weak relationship between self-assessment and objec-
tive assessment in educational research (Parry etal., 2021), scholars have often called for
increased use of objective assessment instruments (e.g., Lachner et al., 2019) to represent par-
ticipants’ actual abilities. However, there are major criticisms of objective assessments of TK:
First, objective assessments of TK tend to be very specific (e.g., about how a particular program
works; Petko, 2020). Second, objective assessment tests become outdated very quickly due to
technological advances, including those related to teaching and learning processes (Siddiq et al.,
2016). Moreover, previous research has already shown that especially more complex skills (e.g.,
evaluating information using information technologies; Fraillon et al., 2020) are less suitable for
measurement with objective measures because objective assessment measures place high demands
on test takers knowledge and skills, often leading to reluctance and dropout compared with
self-assessment measures (Kleinert et al.,, 2015). Furthermore, Siddiq etal. (2016) criticized
objective assessment for being limited to restricted response formats (e.g., multiple-choice),
which limits the full potential of objective assessment measures. The full potential of objective
assessments for digital skills will not be realized until authentic simulations can be created on
the computer to assess, for example, the more complex digital skills that are required to suc-
cessfully participate in an information-based society (Fraillon et al., 2020). However, authentic
situations have rarely been implemented in research due to their complexity. Therefore, real-life
situations are usually mimicked (e.g., by using screenshots to measure digital skills; Siddiq et al.,
2016). Consequently, the objective measurement of digital skills seems to be a challenge for
research. Current approaches for objectively measuring teachers’ digital skills include analyzing
(student) teachers’ lesson plans (e.g., Backfisch et al., 2020). Lesson plan analysis is a valuable
measure for providing a proxy for the quality of technology integration (Backfisch et al., 2020).
Nonetheless, lesson plans are an indirect measure that, according to Petko (2020), leaves a great
deal of room for heterogeneous interpretations, despite the fact that researchers have reported
high interrater reliability.

Although more objective assessment measures are often called for in the current literature,
they are difficult to implement and often lead to reluctance. However, according to the results
of this study, scenario-based self-assessment with a description of a concrete situation seems
promising for more closely approximating the results of objective assessment measures.
Furthermore, according to Sailer et al. (2021), scenario-based self-assessment has two advantages
over regular self-assessment: First, a “common standard” (p. 4) can be achieved for respondents
via a specific scenario, so that, for example, social desirability bias can be reduced. Second,
vignettes in a scenario-based self-assessment can be used to assess multiple aspects (e.g., situa-
tions where relevant knowledge and skill domains need to be applied) rather than only asking
the participant to assess their own knowledge or skills.

Limitations and future directions

Due to the small number of participants and the predominance of in-service teachers in the
sample (71%), it was not possible to independently compare objectively assessed TK and the
scenario-based self-assessment of TK for in-service teachers and student teachers. Future work
should therefore include personal and contextual factors (e.g., see Aesaert etal., 2017; Lucas
etal, 2021; Ober etal, 2021; Schmid etal, 2021) to determine whether the findings of this
study hold, as this was not possible to do in the current study due to missing values and the
small sample size. Second, to draw concrete conclusions about the effectiveness of scenario-based
self-assessments, follow-up work could contrast both scenario-based assessment measures and
regular self-assessment measures with objective assessment measures. Moreover, longitudinal
studies could be conducted to provide detailed insights into the extent to which scenario-based
self-assessment measures and objective assessment measures are consistent. Although the objective
assessment measure of TK demonstrated good psychometric quality, the objective assessment
measure was developed for the purpose of the study to capture the unidimensional functional
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use of technology and therefore needs to be developed further in future studies. Future studies
could also use objective assessment measures that cover multiple dimensions of technology use
and compare these with scenario-based self-assessment measures.

Conclusion

Self-assessment has often been criticized in educational research for failing to measure individ-
uals’ actual abilities and for being influenced by factors such as social desirability (Hatlevik
etal., 2018), resulting in current calls for the use of objective assessments in addition to
self-assessment measures (Lachner et al., 2019; Seufert et al., 2021). Nonetheless, objective assess-
ments are difficult to use in practice because participants are often reluctant to complete them,
often resulting in high dropout rates (Kleinert et al., 2015). According to our results, scenario-based
self-assessment seems to be a promising approach for providing results that are close to those
from objective assessment measures regarding technical operational skills.
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