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The e-learning in the course developed for this study
contained 3 instructional video’s.

Scan or click on the corresponding QR-code to view the
video. Or scan or click on the green QR code to view the
whole e-learning.

‘Learning and ‘Stimulating HOTS
living in de 21% among learners’
century’ (Dutch) (Dutch)

Whole e-learning
(Dutch)

‘Technology in
education’ (Dutch)


https://www.youtube.com/watch?v=Ju7ghPMJ_B0
https://www.youtube.com/watch?v=japPE99azHA
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When teachers would change their
pedagogics and didactics to ways that

o~ stimulate learners to use higher-order
SUQCk' thinking skills (HOTS) in addition to lower-

= ' ' order thinking skills (LOTS), this would lead
to a better memorization and deeper
conceptual understanding of content.
Technology can support teachers in this by offering the ability to create powerful learning environments
with it. As research shows that teachers’ attitudes influence behaviour, focussing on the improvement of
attitudes in teacher training seems a promising approach. The purpose of this study was therefore to
explore the effects of an on-and offline attitude focused training course on the attitudes of teachers
towards the use of technology in classroom and the stimulation of HOTS among learners. A quantitative
quasi-experimental pre-test-post-test control group design with non-probability convenience and snowball
sampling, combined with qualitative post-training reflections, is used. The participating teachers worked at 6
primary schools in the Netherlands. While teachers in the control condition (n = 12) only received the pre-
and post-tests, the teachers in the experimental condition (n = 14) received the course in addition. This
study provides input for the development of effective attitude focused teacher training programs,
explorative evidence for the effectiveness of a relatively short on- and offline training for improving
teachers’ attitudes and points out directions for future research. Although the sample size in the study was
small and not all statistical assumptions were met, the quantitative and qualitative results combined,
indicate that regarding technology the teachers’ anxiety towards in-classroom use can be decreased, the
perceived self-efficacy and ease of use can be increased and regarding HOTS the perceived self-efficacy can
be increased by the on-and offline training course of this study.

Keywords: technology, higher-order thinking skills, attitude, primary education, teachers



ATTITUDE FOCUSED TECHNOLOGY AND HOTS TEACHER TRAINING 6

In history, dramatic educational reforms
S were expected when new types of
I j uo k' O j technology where introduced. However,
, n = , uc = l Y] these often failed to appear (Spector,
2001). For example, in the 1980s,
according to David (1994) technology
such as the personal computer was
expected to transform education. Still, in the early 1990s there was little use of it in schools. Nowadays,
things have changed. Technology, such as computers, are now widespread in education (Mullis, Martin &
Loveless, 2016). The pedagogics and didactics of teachers, however, generally are still the same (Orlando,
2013; Cuban, as cited in Alenezi, 2016). The primary way of teaching with technology is aimed at the
transfer of knowledge, which is generally associated with lower-order thinking skills (LOTS) in Bloom’s
Taxonomy, namely remembering, understanding and applying (Smeets, 2005; Niederhauser & Lindstrom,
2006). This particularly use of LOTS is problematic because it are the higher-levels, analysing, evaluating and
creating, in Bloom’s revised hierarchical framework about educational objectives that are associated with
higher-order thinking skills (HOTS). When learners use HOTS, this leads to better memorization of
information and a deeper conceptual understanding (Jensen, McDaniel, Woodard, Kummer, 2014). This
implies that education would improve when learners are stimulated to use HOTS instead of merely LOTS.

Technology can support this by offering the ability to create powerful learning environments with it (Smeets,
2005; Drent and Meelissen, 2008). According to Jonassen (1999) these type of learning environments are
connected to the environment outside the school, stimulate cooperation between learners, foster active
and independent learning, adapt the curriculum to the needs and capabilities of learners, and facilitate
learners in higher-order thinking processes. The use of technology can thus be beneficial for education, only
to truly benefit from it, changes in teachers’ pedagogy and didactics are needed with a focus on fostering
the higher-levels of Bloom’s revised taxonomy (Krathwohl, 2002; Adams, 2015).

The need for a different way of educating learners is reinforced by the rapid developing society of today.
Because of the rapidity of the developments it is increasingly difficult for the educational system to prepare
learners for their life to come, e.g. the professions that learners eventually will have might currently not
exist (Dede, 2011). Hence, it is important for the educational system to provide learners with competences
and confidence to deal with a complex and uncertain future (Carr & Claxton, 2004). Being able to solve
problems, think critical and creative, is crucial in this (Morgan, 1996, as cited in Hopson, Simms & Knezek,
2001; Voogt and Roblin, 2012). The need for the stimulation of HOTS is thus not only induced by the
potential learning gains, but also by the importance of the development of these skills, for learners to be
able to function well in society.

Changing the way learners are educated can be challenging. Attempts to make changes frequently fail,
because they are implemented top down and do not take the attitudes, beliefs, competences and practices
of teachers into account, which are strongly influencing an educational change (Voogt & Roblin, 2012;
Hermans, Tondeur, van Braak & Valcke, 2008; Niederhauser and Stoddart, 2001; Atkins & Vasu, as cited in
Seraji, Ziabari and Rokni, 2017). When they are not addressed, the potential of stimulating HOTS and using
technology for improving learning might not be realized. The teacher should be seen as an agent of the
change on its own, instead of merely being variable that needs to be changed. When a change is
implemented, what is seen in the classroom, is shaped by a dialog between the beliefs and experience of
the teacher and the advocated change (Luttenberg, Imants & van Veen, 2013). This might explain why there
is still little innovative use of technology in schools. Since new technology is introduced, teachers will often
use it in ways that fit their beliefs on teaching and learning, instead of changing their pedagogics and
didactics to the new possibilities that come available (Admiraal, et al., 2017). To be able to improve
teachers’ technology use it is thus of high importance to take the teachers beliefs into account. Especially
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focussing on teachers’ attitudes seems to be a promising approach in this. Regarding the intention of
teachers to use technology in their lessons, for instance, attitude namely has a strong influence on teachers’
behaviour (Lee, 2010; Kreijns, Vermeulen, Kirschner, van Buuren, & van Acker, 2013; Teo, 2010). The
attitude towards something influences the intention to perform a certain behaviour, which on its turn
influences the actual behaviour (Ajzen, 1991). This suggests that to improve the actual use of technology in
classrooms it might be advantageous to focus on stimulating a positive attitude towards (1) the use of
technology in classroom and (2) the stimulation of HOTS within learners, among teachers. This approach has
already been found effective regarding science education (Van Aalderen-Smeets & Walma van der Molen,
2015).

The purpose of this study is therefore to develop and test the effects of a teacher training course aimed at
the stimulation of positive attitudes towards the use of technology in classroom and the stimulation of HOTS
among learners.
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Resedrch design

ang hypokheses

The main research question of the study is:

What is the impact of an on- and offline course about the use of technology in education and the stimulation of
higher-order thinking among learners on primary teachers’ attitudes towards (1) technology use in the
classroom and, (2) stimulating higher-order thinking among learners?

To be able to answer this question the following sub-questions are answered:

To what extent can an on-and offline course lead to a change in the attitude of primary school teachers
regarding the use of technology in the classroom?

To what extent can an on- and offline course lead to a change in the attitudes of primary school teachers
regarding stimulating HOTS within learners?

It is hypothesized that the course has a positive impact on primary school teachers’ attitudes towards (1)
technology use in the classroom and (2) stimulating higher-order thinking among learners.

For this study a quantitative quasi-experimental pre-test-post-test control group design with non-probability
convenience and snowball sampling, combined with qualitative post-training reflections, is used. See figure
1 for an overview of the research design.

. Pre-test —_— Intervention e Post-test
Experimental group
(O1) (X) (02)
Control group Pre-test R Post-test
03) . 04)

Figure 1. Overview of quasi experimental research design.
Note. 02 is quantitative survey combined with qualitative reflections.
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- Attitude
; — > Throughout literature, in general,
T he O re h‘ Cq ‘ attitude can be defined as the
‘ —— ; psychological tendency of evaluating an
object in terms of favourable or
unfavourable attribute dimensions such
, ~ O k as good or bad, positive or negative and
‘ rq m e w r comfortable or uncomfortable (Ajzen &
: ' Fishbein, 2000; Ajzen, 2001). An attitude
towards an object is formed around
multiple evaluations of attributes that a person links to the object. The attitude is a summarization of these
evaluations, in which each evaluation contributes with a certain degree to the attitude (Ajzen & Fishbein,
2000). The attitude towards an object influences the intention to perform certain behaviour which on its
turn influences the actual behaviour (Ajzen, 1991). Teachers however can hold multiple attitudes towards
the evaluative object at the same time. (Ajzen, 2001). For example, Asma, Walma van der Molen, and van
Aalderen-Smeets (2011) argue that regarding teaching science teachers might have professional attitudes,

as well as personal attitudes which can be contrary to each other. The context determines which attitude is
dominant at a certain timepoint (Ajzen, 2001).

According to Wijnen, Walma van der Molen and Voogt (in progress), the attitudes of teachers towards
technology use in classroom are formed by evaluations around four dimensions, namely beliefs, affect,
perceived behavioural control and social norm (figure 2). The evaluations on the dimensions are on their
turn formed by evaluations on eight sub-components.

Beliefs is formed around the beliefs teachers have about the relevance of using technology for preparing
learners for their future lives, the usefulness of technology as a tool for learning, and the ease of use of
technology in teaching. This means that for a teacher to have positive beliefs, the teacher should think
technology use in classroom is relevant for the preparation of learners for their future lives in society, is
useful as a tool for learning and is easy to use.

Affect is formed around the feelings of anxiety regarding using technology in the classroom, and the feelings
of enjoyment teachers allocate to using technology in classroom. This means that for a teacher to have
positive affect towards the use of technology in classroom, the teachers should have low feelings of anxiety
and high feelings of enjoyment when using technology in classroom.

Perceived behavioural control is formed around the perceived level of self-efficacy of a teacher to use
technology in the classroom, and the perceived context-dependency to be able to use technology in the
classroom. This means that for a teacher to have a positive perceived behavioural control, the teacher
should find himself capable of using technology in classroom and independent of external context factors.

Social norm is formed around the subjective norm of individuals that are important to a teacher,
regarding the use of technology in the classroom. This means that for a teacher to have a

positive perceived social norm, the teacher should find individuals important to the teacher positive
about the use of technology in classroom.
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Attitudes towards technology

Beliefs
Relevance
Usefulness
Ease of use

Affect

Anxiety ——— Intention/motivation to use technology in teaching

Enjoyment

Perceived behavioural control

Self-efficacy
Context-dependency

Social norm

Subjective norm

Figure 2. Theoretical framework for primary school teachers’ attitudes towards in classroom use of
technology (Wijnen et al., in progress).

The attitudes of teachers towards the stimulation of HOTS within learners are formed by evaluations on two
dimensions, namely beliefs, and perceived behavioural control (figure 3). These are formed by evaluations on
four sub-components.

Beliefs is formed around the beliefs teachers have about the relevance of stimulating HOTS for learning and
the future lives of learners, and the learners’ ability to use HOTS. This means that for a teacher to have
positive beliefs, the teacher should think stimulating HOTS is important for the personal development of
learners and that all learners are capable of using HOTS.

Perceived behavioural control is formed around the perceived level of self-efficacy regarding stimulating
HOTS within learners, and context-dependency to be able to stimulate HOTS in learners. This means that
for a teacher to have a positive perceived behavioural control, the teacher should perceive himself capable
of stimulating HOTS within learners, independent of external context factors.

Attitudes towards HOTS

Beliefs
Relevance :
Learners’ability IIntentlon-'mmI:waltlon to stimulate
higher-order thinking among learners

Perceived behavioural control

Self-efficacy

Context-dependency

Figure 3. Theoretical framework for primary school teachers” attitudes towards stimulating HOTS among
learners (Wijnen et al., in progress).
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HOTS

There are several definitions of HOTS throughout literature (Lewis & Smith, 1993). In this study Bloom’s
revised taxonomy of educational objectives is used for defining HOTS. According to Polly & Ausband (2009)
this taxonomy can be used for identifying and categorizing different thinking skills. Although this taxonomy
was originally published in 1956, it was revised by Anderson et al. in 2001. In the revised version the nouns
were changed to verbs and the top levels changed positions. While in the original model evaluation was
placed at the top of the taxonomy and synthesis was placed one level lower, now creating is placed at the
highest level and evaluating is placed one level below it. The reasoning for this is that to be able to evaluate
one does not necessarily has to be able to create, while to be able to create, meaning: making of a novel
product or coherent whole by integrating parts of information, one mostly would have to evaluate the
information first (Krathwohl, 2002).The revised Bloom’s Taxonomy can be divided in LOTS and HOTS. LOTS
are remembering and understanding, and HOTS are analysing, evaluating and creating (Zoller, 1993; Crowe,
Dirks & Wenderoth, 2008). According to Crowe, Dirks and Wenderoth (2008), it is at the level applying of
the taxonomy where the transition between LOTS and HOTS happens. Applying can therefore be seen as
lying in between both. While the taxonomy is seen as a hierarchical framework of which a lower-level of the
taxonomy should be mastered before one would be able to perform the processes of a higher-level
(Krathwohl, 2002; Anderson et al., as cited in Jensen, McDaniel, Woodard & Kummer, 2014), this hierarchy
does not necessary count for HOTS (Crowe, Dirks and Wenderoth, 2008). In other words: to be able to
create one does not always need to be able to evaluate, while one has to be able to remember information
to be able to understand it. Although this initially contradicts the explanation of Krathwohl (2001) about that
creating changed places with evaluating in the revised taxonomy because of the hierarchy of the cognitive
processes involved, the author also states that the hierarchy is not as strict in the revised version of Bloom’s
taxonomy as in the original version. This places emphasis on a more flexible hierarchy of the top-level skills
of Bloom’s revised taxonomy. In general, when learners use HOTS this will lead to deeper conceptual
understanding as well as an increase in the memorization of the information (Jensen, et al. 2014).

Technology

When new technology is introduced, often new possibilities for educating learners become available. It is
however important to state that it is not the technology that has added value for education, it is the change
in pedagogics and didactics made possible by the new technology, that can be beneficial (Tay, 2016; Fullan,
& Langworthy, 2014; Venezky, 2002; OECD, 2015).This is important to note, because it implies that when
new technology is adopted by a teacher, and there are few or no changes in the pedagogics and didactics of
the teacher, the added value of the new technology will be low as it is used as a substitute of the old
(Puentedura, 2013). It also implies that older technology, that might be used in education for a long time,
can be used in an innovative way by changing pedagogics and didactics. Therefore, in this study, no
distinction between old and new technology is made and technology is defined as all electronic technology
that is- or can be used in education.
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Participants

The participants within this study
consisted of 5 male and 21 female
primary education teachers between the
ages of 23 and 64, from six schools in
the eastern part of the Netherlands.
There were 14 teachers from 1 school in
the experimental condition and 12 teachers from 5 schools in the control condition. The teachers worked
with learners from all educational levels in the Dutch primary education, with expected ages between 4 and
12 years old. School leaders from 26 schools were approached and asked for participation in the study. Of
the schools, teachers from 1 school were willing to participate in the course and fill in two questionnaires,
which was the experimental condition and teachers from 5 schools were willing to only fill in two
questionnaires, which was the control condition. The other 20 schools in general expressed that they
recognised the importance of the topics from the study, only could not participate because of time
constraints and a high workload. There were 4 teachers in the experimental condition, who did not
complete the post-test and 2 teachers in the control condition who did not complete the post-test for
unknown reasons as can be seen in figure 4.

Contacted for participation

in =26 primary schools)

Accepted training course and surveys Refused Accepted surveys
{n =1 primary school =14 teachers) i =20 primary schools) (=5 primary schools = 13 teachers)
Received pre-test and training Received pre-test
(m= 14 teachers) (n = 13 teachers)

Analyzed Lost to follow up Analyzed

Lost to follow up
did not complete post-test

in =10 teachers) did not complete post-test

(=11 teachers)

in =2 teachers)

in = 4 teachers)

Figure 4. Flow of participants trough stages of the study.
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Instruments

To measure the primary teachers’ attitudes towards the use of technology in the classroom and towards the
stimulation of HOTS among learners, a customized instrument of Wijnen, Walma van der Molen and Voogt
(in progress) is used as the pre- and post-test. The main difference between the original instrument and the
customized instrument is, that the original instrument was developed to measure the attitudes towards
newer technology, and the customized instrument (Appendix A) was designed to measure the attitude of
teachers towards technology in general. For this, texts were adjusted by removing words such as ‘new’, and
a list with examples of types of new technology is supplemented with other types of technology. The
essence of the questions however remained the same and in the same order and was therefore expected to
be equally reliable. The customized instrument exists of four parts that measure different constructs (1=
background characteristics, 2= Pedagogical beliefs, 3= Attitude towards technology, 4= Attitude towards
stimulating HOTS. Each part mainly consists of multiple statements to which teachers can indicate their level
of agreement via a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). All tests
were distributed and executed online. The items of the attitude scales were automatically randomized by
the software (Qualtrics), for both attitude objects.

Description of the course and materials

The on- and offline course developed in this study aimed at stimulating positive evaluations on the
dimensions of primary school teachers’ attitudes towards technology use in classroom, and stimulating
higher order thinking within learners. As mentioned, the attitudes towards technology use in classroom are
formed around evaluations on four dimensions, namely beliefs, affect, perceived behavioural control and social norm.
The attitudes towards the stimulation of HOTS within learners are formed around two dimensions, namely beliefs and
perceived behavioural control (Wijnen, Walma van der Molen & Voogt, in progress). To stimulate positive evaluations,
this implied that the sub-components of the attitude dimensions needed to be addressed in the design of the attitude
focused course, meaning that the design aimed at positively influencing the sub-components, as positive evaluations
on the sub-components would lead to positive evaluations on the attitude dimensions.
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Obijectives
To address all sub-components, the course was designed with the objectives as shown in table 1.

Table 1

Objectives for the attitude focused teacher training course

At the end of the course the teacher should...

Technology 1 ...believe technology use in classroom is relevant for the
preparation of learners for their future lives in society

2 ...believe technology is a useful tool for learning

3 ...believe technology is easy to use

4 ...have low feelings of anxiety when using technology in classroom

5 ...have high feelings of enjoyment when using technology in
classroom

6 ...find himself capable of using technology in classroom

7 ...find himself independent from external context factors to be able
to use technology in classroom

8 ..think that for the teacher important individuals are positive about
the use of technology in classroom

HOTS 9 ...believe that the stimulation of HOTS is important for the personal

development of learners

10  ..believe that all learners are capable of using HOTS

11  ..perceive himself capable of stimulating HOTS within learners

12 ..perceive himself independent from external context factors to be

able to stimulate HOTS within learners

The objectives were expected to be addressed by the use of online instructional videos, and an offline
workshop in which teachers could use a newly developed scheme to collaboratively discuss and develop
lessons. Instructional videos and a short reflection assignment, aimed at addressing objective 1, 2, 3, 9, and
10. The workshop aimed at addressing objective 2, 3,4, 5,6, 7,8, 11, and 12.

Expected effects instructional videos

Expected was that if teachers would watch and reflect on videos about why technology use in classroom is
important for the preparation of learners for their future lives in society, why and how technology is a useful
tool for learning, why the stimulation of HOTS is important for the personal development of learners

and that every learner is capable of using HOTS, this would lead to changes in the attitude domain of
beliefs. Teachers would namely receive new knowledge, which they briefly reflect on and could integrate in
their existing knowledge and beliefs about teaching. This process of integrating is further stimulated by the
workshop part of the course.

Expected effects workshop

Expected was that the offline workshop part of this study would lead to changes in the teachers’ attitude
sub-components affect, perceived behavioural control and social norm, as described by Wijnen, Walma van
der Molen and Voogt (in progress). This was expected because in the workshop the teachers

collaboratively design and discuss when learners need to use HOTS and how this can be stimulated. Further,
they explore the possibilities of the use of technology in their education in such a way that it contributes to
the learning goals. In the process teachers were expected to reflect on their current practice of teaching and
think of how the newly gained knowledge from the instructional videos in the e-learning part, can be
integrated in their lessons. During the designing of lessons, teachers had the opportunity to repeatedly
discover and discuss how lessons can be aimed at stimulating HOTS, how this would lead to deeper learning
and how technology can support in this. Beside contributing to the belief that stimulating HOTS is important
and technology is a useful tool for learning, teachers might have been able to gain more self-confidence in
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designing such lessons. In the collaborative activity teachers were expected to actively process and
generate new knowledge together with colleagues. This is important because active learning and generating
new knowledge are associated with deeper learning and because teachers are learning together, they can
learn from each other and can support each other’s ideas, which might lead to an increase in self efficacy
and the perceived social norm (Johnson & Johnson, 2008; Prince, 2004; Timperley, 2008) .

Description instructional videos

The online e-learning part of this study was written and spoken in Dutch and mainly consisted of 3
instructional videos about (video 1) why and how technology is a useful tool for learning, which had a play
time of 2:36 minutes, (video 2) why technology is important for the future lives of learners in society, which
had a play time of 4:25 minutes and ( video 3) why the stimulation of HOTS among learners is important and
how a teacher can do this, which had a play time of 6:40 minutes. All videos contained a male voice over
which was complemented with images, animations and videos, as can be seen in figure 5. The videos were
stored on Youtube.com and could be played embedded in the e-learning or on the website of Youtube by
clicking the title of the video. The videos were hidden on Youtube, which means that they could only be
seen via a direct link and were unable to be found on Youtube via the search box by the control group.

Technologie in de klas en het stimuleren van hogere- orde denken bij leerlingen.

Technologie in de kias Het stimuleren van hogere-orde denken bij leerlingen
Het stimuleren van hogere-orde de...
Bekijk de onderstaande video's en beantwoord de vragen onderaan de pagina
Colofon
4
Hogere orde denkvaardigheden
stimuleren in de klas
.

1 minuut

1. Het belangrijkste dat ik heb geleerd is

2. Wat ik mij nog afvraag is

B I US§X(Xx
Gemaakt met Wikivis van [ [T ETRTE Disclaimer Privacy Cookies

Figure 5. Video 3 as displayed in the e-learning on Wikiwijs.nl

The e-learning started with a page that informed the teachers about the educational objectives of the e-
learning which were (1) at the end of the lesson you can tell how technology can be used in classroom in
such a way that it has added value and (2) at the end of the lesson you can tell why it is important to
stimulate higher-order thinking among learners and how this as a teacher can be done in the classroom.
Furthermore, the page informed the teachers about that the e-learning was meant as preparation for the
workshop and explained the structure of the e-learning (figure 6).
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Technologie in de klas en het stimuleren van hogere- orde denken bij leerlingen.

(S —
Technologie in de kias Introductie

Het stimuleren van hogere-orde denk.
Beste leraar,

Colofon

P Wat fijn dat je meedoet aan deze les die gaat over het gebruik van technologie in de klas en het stimuleren van

= hogere-orde denken bij leerlingen.
Deze les bestaat uit het bekijken van een drietal kennisclips over de desbetreffende onderwerpen en dient als
voorbereiding op de workshop waarin we lesontwerpen gaan maken
De video's zijn te bekijken via de tabbladen links op deze pagina en duren bij elkaar ongeveer vijftien minuten. Na de
video's wordt gevraagd om kort twee vragen te beantwoorden
Aan het einde van de les kun je
1. benoemen hoe technologie in de klas gebruikt kan worden, zodat het van meerwaarde is.
2. benoemen waarom het belangrijk is om het hogere-orde denken te stimuleren bij leerlingen en hoe je dit in de klas, als
leerkracht, zou kunnen doen

Gemaakt met Wikivijs vanm Disclaimer Privacy Cookies

Figure 6. Welcome page as displayed in the e-learning on Wikiwijs.nl

The instructional videos were placed in two tabs. The two videos about technology were placed in the upper

tab and the video about HOTS were placed in the tab below. In each tab there was a short assignment
asking the teacher to write in one minute about what was the most important thing that the teacher has
learned and about what remained unclear for the teacher (figure 7).

1 minuut
1. Het belangrijkste dat ik heb geleerd is. ..

2. Wat ik mij nog afvraag is..

Reset

Figure 7. Short reflective assignment as displayed in the e-learning on Wikiwijs.nl
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Description workshop

The one-hour workshop was held in a regular classroom of the higher grades in the participating school.
After a short introduction about the objectives and the procedure of the workshop, a 30-minute lecture was
held by the researcher in which the e-learning was summarized and the Al sized scheme with which the
teachers can develop lessons was introduced. After that the teachers formed small groups based on
teaching the same age group of learners for the assignment of collaboratively designing lessons by the use
of the scheme and other supporting materials. The supporting materials were a A4 sized sheet in which the
steps of the scheme were explained, a A4 sized sheet of paper that displayed a board on which the teachers
could write their lesson objectives and a collection of A5 sized cards that briefly explained the types of
technology that were named in the scheme (appendix E). Teachers designed and discussed lessons for
approximately 25 minutes and the researcher walked between the groups and asked questions about for
example the progress and if there were uncertainties about the assignment or the lessons they were
designing. When necessary the researcher assisted teachers in the use of the scheme by giving examples
and asking questions. The workshop ended with a recap of the workshop and the same one-minute
reflective assignment as in the e-learning, only this time on paper and with an actual duration of about five
minutes, giving everyone the opportunity to finish the assignment.
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Figure 8. Scheme for designing of lessons with HOTS and technology.
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Scheme

The scheme that the teachers used for designing lessons (figure 8 and larger view in appendix B) displayed a
“fill in the blanks” sentence at the top. The ‘blanks’ existed of words that should be replaced by the teachers
by answering the questions in the colours that correspond with the colours in the to be filled in sentence.
Furthermore, the colours correspond to the sheet that explains the steps that the teachers need to take to
answer the questions (appendix C). The scheme is used from the top to the bottom. First the scheme asks
what the subject matter is that needs to be learned, second what the learner should be able to do with the
subject matter, to what level the learner needs to learn and what learning activity therefore is applicable,
third which product the learner will make, which is the output, fourth which type of technology could assist
the learner in making this product, fifth what the learner will use this type of technology for, and sixth what
the learner needs to do during the process to reach the learning objective. When all ‘blanks” are filled in on
the answer board (appendix D) a learning objective is displayed.

Procedure

The ethics commission of the University of Twente was asked for approval of this study. School leaders were
approached via email and/or telephone and asked to participate with their school in the study. Next, they
were asked if they knew other schools that might be willing to participate. Together with the school leaders,
teachers were selected and asked to participate in the course. For the control condition in addition to the
school leaders, individual teachers were approached as well and asked for participation in the study. Next,
they were asked if they knew other teachers that might be willing to participate. School leaders and
teachers were informed with the purpose of the study and confirmed their participation through informed
consent.lt was expected that the teachers within a school would have interaction about the treatment and
would therefore be able to influence each other. Therefore, all the participating teachers from a school
were assigned to the same condition. Teachers from one school received the training and teachers from five
schools received no training. All participating teachers from the experimental condition received a link for
pre-test via the school leader. All participating teachers from the control group received a link for the pre-
test directly via their school email address. Teachers were notified that the tests were anonymous and
background characteristics were being collected. When the teachers in the experimental condition received
the pre-test and the online course via the school leader, they could plan their own time to go through it at
their own pace in a timeframe of a week. One week later, in the second week, the teachers in the
experimental condition participated in the workshop at their school. The third week the participating
teachers received nothing and had the opportunity to execute the lessons that were designed in the
workshop. This was suggested at the end of the workshop. It is however not measured if this was actually
done. At the end of the third week the participating teachers received the post-test via the school leader.
The participants in the control condition received the post-test at the same time via their email address,
while having received nothing in the period between the pre- and post-test. At the end of the test
participants were thanked for their participation and provided with the opportunity to share contact details
to receive the final anonymized report of the study. An overview of the planning of the activities per
condition is given in figure 9.

Week 1 Week 2 Week 3 Week 4
Experimental Pre-test and : Opportunity to
o . e Workshop  — — Post-test
condition e-leaming execute lessons
Control Pre-test » Post-test
condition

Figure 9. Overview of the planning of the activities per condition.
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Data analysis

The quantitative data from the teacher surveys was analysed by the use of SPSS v. 25.0 software. First was
analysed if the data fulfilled the statistical assumptions needed for further analysis. Second Cronbach’s alpha
was calculated to measure the reliability of the scales. Third to establish an effect of the training course,
multiple mixed ANOVA were run to compare pre-and post-test scores on the attitude sub-component scales
between the two conditions. Fourth T-tests were run to investigate pre-and post-test scores on the attitude
sub-component scales for statistical significant differences per condition. The qualitative data (teacher
written reflective notes) was analysed by extracting, sorting and counting the same self-reported learning
outcomes.
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Reliability

: As the instrument used for measuring
R e S ‘ hs the teachers’ attitude sub-components
 § == u W of technology use in classroom and the
stimulation of HOTS among learners was
still in development by Wijnen et al. (in
progress), the instrument was not in
advance proven valid and reliable. As the sample size (n = 26) was too small for conducting a factor analysis,
Cronbach’s Alpha was used instead to measure and establish the internal consistency of the test items
expected to load to the different factors, which are the sub-components of the attitude dimensions. Of the
12 factors measured by the instrument that is used in this study, 11 were found sufficient reliable with an
internal consistency of Cronbach’s alpha ranging from .68, which was found acceptable, to .89, which was
found good. One sub-component factor, namely teacher’s context dependency regarding the stimulation of
HOTS among learners, was unintentionally left out of the questionnaire and could therefore not be
measured in this study. For the items expected to belong to this factor consequently no Cronbach’s alpha
score could be constructed.

The perceived usefulness of technology subscale originally consisted of 4 items (a =.76). ltem Q11_3
(Appendix F) was deleted for a higher internal consistency (a = .84).

The perceived ease of use of technology subscale consisted of 3 items (a =.71).

The perceived relevance of technology subscale consisted of 3 items (a = .84).

The perceived self-efficacy regarding technology subscale consisted of 6 items (a = .89).

The perceived anxiety regarding technology use subscale consisted of 3 items (a = .86).

The perceived enjoyment regarding technology use subscale consisted of 4 items (a =.72).

The perceived social influence regarding technology use subscale consisted of 4 items (a =.78).

The context dependency regarding technology use subscale originally consisted of 5 items (a = .66). ltem
Q11 31 was deleted for a higher internal consistency (a = .68).

The perceived relevance regarding the stimulation of HOTS subscale consisted of 4 items (a = .86).
The perceived learners’ capability regarding HOTS subscale consisted of 5 items (a = .84).

The perceived self-efficacy regarding the stimulation of HOTS subscale consisted of 4 items (a = .88).
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Analysis

The effects of the on- and offline training course for primary school teachers on the attitude domains
regarding in classroom use of technology and the stimulation of HOTS among learners were analysed by
mixed ANOVA per attitude sub-component with a statistical significance level at p <0.05. For each test the
within-subject variable was time (pre-and post-test) and the between-subjects variable was condition
(experimental and control). To determine differences in development between the experimental and
control group, and thus the effectiveness of the training course, interaction effects between time and
condition were investigated. Further analysis of the effectiveness of the course was done by post-hoc paired
t-tests to detect statistical significant differences between pre-and post-test scores for both conditions
separately.

The homogeneity of variances was tested using independent sample t-tests with Levene’s tests. Results
showed that the assumption of homogeneity of variance was satisfied on all sub-components at a
significance level of p = 0.05, except for the post-test regarding the relevance of technology (P= 0.48).
Because the marginal statistical significance and near equal sample sizes of the two conditions, equal
variances were still assumed for further analysis. Normality tests showed some non-normal distributions on
pre- and post-tests distributions of the sub-components of the attitude domains. As the sample size was
small, this limitation of the non-normality was expected and for the purpose of the study, which was an
exploration of the effectiveness of the training program, therefore accepted.

Results of the multiple repeated measures ANOVA’s are presented in Table 2 (descriptive statistics) and
Table 3 (interaction effects).

Table 2
Descriptive statistics pre- and post-test organized by condition and attitude dimension
Experimental group Control group
(n=9) (n=11)
Pre-test Post-test Pre-test Post-test
M SD M SD M SD M SD
Attitude
Technology
Relevance 437 070 441 032 442 063 415 0.72
Usefulness 341 1.01 370 0.75 376 0.68 3.67 0.65
Ease of use 285 092 289 0.78 291 0.76 333 0.86
Anxiety 237 099 193 1.04 215 1.15 255 1.17
Enjoyment 3.47 0.70 347 0.72 336 066 3.27 0.85
Self-efficacy 256 0.67 287 079 245 0.72 268 0.77
Context- 336 066 339 069 336 078 361 074
dependency

Subjective norm 261 063 275 066 316 090 3.25 0.85
Table 2 (continued)

Attitude

HOTS
Relevance 425 071 431 063 395 071 4.05 0.73
Learners’ ability 364 099 384 078 369 059 358 043
Self-efficacy 333 0.77 3.83 050 3.09 0.74 3.14 0.56

* Mean scores attitude sub-components range from: 1 (totally disagree) to 5 (totally agree).
* * Control group HOTS Relevance n = 10.
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Table 3
Interaction effects (time * condition) organized by attitude dimension
F p Partial
n2
Attitude Relevance 1.81 .20 .09
Technology
Usefulness 6.30 .02 .26
Ease of use 1.52 .23 .08
Anxiety 7.08 .02 .28
Enjoyment 0.22 .65 .01
Self-efficacy 0.24 .63 .01
Context- 0.52 A8 .03
dependency
Subjective norm 0.04 .85 .00
Attitude HOTS Relevance 0.05 .82 .00
Learners’ ability 1.41 .25 .07
Self-efficacy 7.07 .02 .28

* bold values show significant difference in scores between control and experimental group
** significance level at p = 0.05

Results per subscale

Relevance technology

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
relevance sub-component of the beliefs dimension of the attitude towards technology in classroom, (1, 10)
=1.81, p =.20. See figure 10 for the interaction plot. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) =-.23, p = .82, nor for the control group , t(10) =
1.70, p = .12, meaning that for both conditions the relevance sub-component did not significantly change
over time.

—a— Experimental

——-g--- COntrol

Relevance technology scores

Pre-test Post-test

Figure 10. Mean scores pre- and post-test per condition.



ATTITUDE FOCUSED TECHNOLOGY AND HOTS TEACHER TRAINING 24

Usefulness technology

The univariate analyses showed a statistical significant interaction effect of time and condition for the
usefulness sub-component of the beliefs dimension of the attitude towards technology in classroom, F(1,
10) = 6.30, p = .02, n2 = .26. See figure 11 for the interaction plot. The effect size is therefore high (Cohen,
1988) with partial n2 of .26, meaning that 26% of the variance in scores for the usefulness sub-component
of the beliefs dimension of the attitude towards technology in classroom, was accounted for by the training
course. Further analysis using paired t-tests, showed no statistical significant change for the experimental
group t(8) =-2.29, p = .05, nor for the control group, t(10) = 1.00, p = .34, meaning that however the
interaction effect size was high, the usefulness sub-component did not significantly change over time for
both conditions.

—a— Experimental

-=8-- Contro

Usefulness technology scores

Pre-test Post-test

Figure 11. Mean scores pre- and post-test per condition.

Ease of use technology

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
ease of use sub-component of the beliefs dimension of the attitude towards technology in classroom, F(1,
10) =1.52, p = .08. See figure 12 for the interaction plot. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) = -.24, p = .81, nor for the control group, t(10) =
-1.67, p = .13, meaning that for both conditions the ease of use sub-component did not significantly change
over time.

........
""""""

—e ExpErimental

=-=8=-= Control

Ease of use technology scores

Pre-test Post-test
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Figure 12. Mean scores pre- and post-test per condition.

Anxiety technology

The univariate analyses showed a statistical significant interaction effect of time and condition for the
anxiety sub-component of the affect dimension of the attitude towards technology in classroom, F(1, 10) =
7.08, p =.02, n2 = .28. See figure 13 for the interaction plot. The effect size is therefore high (Cohen, 1988)
with partial n2 of .28, meaning that 28% of the variance in scores for the anxiety sub-component of the
affect dimension of the attitude towards technology in classroom, was accounted for by the training course.
Further analysis using paired t-tests, showed a statistical significant decrease for the experimental group t(8)
=2.53, p =.018, while for the control group there was no statistical significant change, t(10) =-1.61, p = .14,
this indicates that the training course had a negative effect on the anxiety of primary school teachers
towards technology use in classroom.

oy scores

—8— Experimental

=-=@== Control

Anxiety technolo

Pre-test Post-test

Figure 13. Mean scores pre- and post-test per condition.

Enjoyment technology

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
enjoyment sub-component of the affect dimension of the attitude towards technology in classroom, (1, 10)
=0.22, p = .65. See figure 14 for the interaction plot. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) = .00, p = 1.00, nor for the control group, t(10)
= .60, p = .56, meaning that for both conditions the enjoyment sub-component did not significantly change
over time.

........................

— Experimental

==8=-= Control

Enjoyment technology scores

Pre-test Post-test

Figure 14. Mean scores pre- and post-test per condition.
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Self-efficacy technology

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
self-efficacy sub-component of the perceived behavioural control dimension of the attitude towards
technology in classroom, F(1, 10) = 0.24, p = .63. See figure 15 for the interaction plot. Further analysis using
paired t-tests, showed no statistical significant change for the experimental group t(8) =-2.09, p = .07, nor
for the control group, t(10) =-2.14, p = .06, meaning that for both conditions the self-efficacy sub-
component did not significantly change over time.

—8— Experimental

==8-= Control

Self-efficacy technology scores

Pre-test Post-test

Figure 15. Mean scores pre- and post-test per condition.

Context dependency technology

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
context dependency sub-component of the perceived behavioural control dimension of the attitude
towards technology in classroom, F(1, 10) = 0.52, p = .48. See figure 16 for the interaction plot. Further
analysis using paired t-tests, showed no statistical significant change for the experimental group t(8) = -.15,
p = .088, nor for the control group, t(10) =-1.07, p = .31, meaning that for both conditions the context
dependency sub-component did not significantly change over time.

o
e

—ee ExpErimental

==8== Control

Pre-test Post-test

Context dependency technology scores

Figure 16. Mean scores pre- and post-test per condition.
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Subjective norm technology

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
subjective norm sub-component of the social norm dimension of the attitude towards technology in
classroom, F(1, 10) = 0.04, p = .85. See figure 17 for the interaction plot. Further analysis using paired t-
tests, showed no statistical significant change for the experimental group t(8) = -.89, p = .40, nor for the
control group, t(10) =-.50, p = .63, meaning that for both conditions the subjective norm sub-component
did not significantly change over time.

o e e

- —t— Fxperimental

-=@== Contro

Subjective norm technology scores
p

Pre-test Post-test

Figure 17. Mean scores pre- and post-test per condition.

Relevance HOTS

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
relevance sub-component of the beliefs dimension of the attitude towards the stimulation of HOTS among
learners, F(1, 10) = 0.05, p = .82. See figure 18 for the interaction plot. Further analysis using paired t-tests,
showed no statistical significant change for the experimental group t(8) =-.45, p = .67, nor for the control
group, t(9) =-.67, p = .52, meaning that for both conditions the relevance sub-component did not
significantly change over time.

—a— Experimental

==@-= LOontro

Relevance HOTS scores

Pre-test Post-test

Figure 18. Mean scores pre- and post-test per condition.
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Learners’ ability HOTS

The univariate analyses did not show a statistical significant interaction effect of time and condition for the
learners’ ability sub-component of the beliefs dimension of the attitude towards the stimulation of HOTS
among learners, F(1, 10) = 1.41, p = .25. See figure 19 for the interaction plot. Further analysis using paired
t-tests, showed no statistical significant change for the experimental group t(8) = -.82, p = .44, nor for the
control group, t(10) = .88, p = .40, meaning that for both conditions the learners’” ability sub-component did
not significantly change over time.

e Exprimental

——== Contro

Learners’ability HOTS scores

Pre-test Post-test

Figure 19. Mean scores pre- and post-test per condition.

Self-efficacy HOTS

The univariate analyses showed a statistical significant interaction effect of time and condition for the self-
efficacy sub-component of the perceived behavioural control dimension of the attitude towards the
stimulation of HOTS among learners, F(1, 10) = 7.07, p = .02, n2 = .28. See figure 20 for the interaction plot.
The effect size is therefore high (Cohen, 1988) with partial n2 of .28, meaning that 28% of the variance in
scores for the self-efficacy sub-component of the perceived behavioural control dimension of the attitude
towards the stimulation of HOTS among learners, was accounted for by the training course. Further analysis
using paired t-tests, showed a statistical significant increase for the experimental group t(8) =-3.62, p =
.004, while for the control group there was no statistical significant change, t(10) = -43, p = .68, this indicates
that the training course had a positive effect on the self-efficacy of primary school teachers towards the
stimulation of HOTS among learners.

.........................

i Experimental

-—B== Contro

Self-efficacy HOTS scores

Pre-test Post-test

Figure 20. Mean scores pre- and post-test per condition.
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Qualitative reflections

At the end of the course teachers in the experimental group were asked to briefly state on paper 1 what
they think is the most valuable thing they have learned during the training and 2 what remained unclear. Of
the 14 participating teachers, 12 wrote the short reflections.

Learned. Of the teachers, 6 wrote statements related to the attitude sub-component of usefulness of
technology in classroom, namely that they had learned that technology is a useful tool for learning or more
useful than they initially thought, 5 wrote statements related to the attitude sub-component of ease of use
of technology and/or the stimulation of HOTS among learners, namely that they learned an easy way to
design lessons with technology and/or aimed at the stimulation of HOTS, 1 wrote a statement related to the
attitude sub-component of self-efficacy, namely that he or she learned about his or hers process in
designing lessons and how this can be improved and 1 wrote a statement about that he or she learned that
there are endless possibilities and he or she should extend his or hers scope. It’s not clear if this statement is
related to the attitude sub-component of context dependency meaning more possibilities in designing
lessons with the technology or aimed at the stimulation of HOTS at the specific school, or endless
possibilities for technology in general to be used in education, which will be more related to the attitude
sub-component of usefulness of technology.

Unclear. Of the teachers, 5 wrote a question directly related to the attitude sub-component of context
dependency. Of these, 4 were about the feasibility for a school to buy technology, and 1 was about possible
time constraints. Furthermore, there were also questions that were not directly related to an attitude sub-
component which were marked as ‘how to’ questions. Of these, 2 teachers wrote a question about how to
implement the lesson-development scheme that was used in the workshop in their school, 2 teachers wrote
a question about how to use a specific part in the scheme, and 1 teacher wrote a question about how
specific types of technology can be used.
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DiScyssion

The findings of this study suggest that some attitude dimension sub-components of technology use in
classroom, as well as the stimulation of HOTS among learners can positively be influenced by the on- and
offline training course used in this study.

Quantitative evidence gathered via surveys (pre-and post-test) indicates a negative effect of the course on
the anxiety sub-component of the affect dimension regarding technology use in classroom, meaning that
the average teachers’ anxiety levels had dropped significantly. Furthermore, the self-efficacy sub-
component of the perceived behavioural control dimension of teachers’ attitudes toward the stimulation of
HOTS showed a significant increase, meaning that teachers on average felt more competent in designing
and executing lessons in which the HOTS of learners are stimulated.

Qualitative evidence gathered via short on-paper reflections after the workshop part of the training, partly
supported these findings and in addition indicated that there might have been more effects than could be
drawn from the quantitative data. Half of the teachers who executed the reflective assignment namely
wrote that they had learned that technology is a more useful tool for learning than they initially thought.
This thus suggests that there was an effect regarding the usefulness attitude dimension sub-component of
technology. When looking at the quantitative data, however, the image is somewhat different. While there
was an interaction effect found for the usefulness attitude dimension sub-component of technology, there
was no statistically significant change between the pre-and post-test scores per condition. In contrast to the
qualitative data, this indicates that the attitudes of teachers regarding this sub-component had not changed.
There are thus qualitative indications of a possible effect on the usefulness sub-component, only these
could not be supported by quantitative data in this study. Another surprising finding is, while no significant
change was found in the quantitative data for the ease-of-use sub-component of the attitude dimension of
beliefs regarding technology use in classroom, almost half of the teachers who wrote what they had
learned, stated that they learned an easy way to design lessons with technology and/or aimed at the
stimulation of HOTS, e.g., “In this way, learning goals can be quickly concretized and finding digital tools
becomes easier”. It is important to consider when looking at the qualitative data that the absence of
statements related to other attitude dimension sub-components than the ones described above, might have
to do with the type of question that has been asked. Asked is namely, to write what has been ‘learned’.
Teachers might easier form sentences related to, for instance the usefulness of technology, as something
that has been learned. This is namely something you can actually been taught. After the workshop one
might state that he learned that technology is a useful tool for learning, because he learned new knowledge
about the use of technology in classroom and has seen examples in which the use of technology has added
value. That this changed the attitude as well is probably not noticed by the teacher. For other attitude sub-
components, it might be more difficult or irrelevant to form sentences about what has been learned,
compared to the usefulness sub-component. When looking for example at the anxiety sub-component, it
seems not likely that a teacher states that he has ‘learned’ that his anxiety towards the use of technology
decreased. This is mostly not something you learn; it is something that occurs. One could thus have
probably not learned about his decrease in anxiety towards the use of technology in classroom, while there
was in fact a negative change in anxiety, although unobtrusive and at the attitude level instead of the
knowledge level. This might explain why the anxiety sub-component that showed significant changes via the
guantitative analysis, does not show changes via the qualitative analysis. Of the reflections of the teachers,
some statements about what remained unclear could particularly be related to the context-dependency
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attitude sub-component of the perceived-behavioural-control dimension regarding the in classroom use of
technology, which is supported via the quantitative evidence of this study as there were no significant
changes in the scores on this sub-component. Most of the context dependency seems related to the
expected costs involved when one would want to start working with technology, as this is what the teachers
mainly wrote about.

As stated before, it seems that the relatively short intervention of the study had an effect on 3 attitude
dimension sub-components. This is an important result because attitudes are formed by multiple
evaluations around an attitude object, which might suggest that changes in attitudes need time to occur
(Ajzen, 2001). This would mean that professional development programs with a long duration are needed to
have an effect. The results of this study however indicate that that multiple positive evaluations around an
attitude object can in fact take place via professional training programs with a short duration that
furthermore partly take place online. It would be interesting to see how this holds when this would be
investigated with a larger sample size and if the attitude changes would also be apparent on long term. An
effective program with a short duration, which could partly take place online would be of high practical
value as it would reduce cost for schools for professional development and reduce the time that schools
need to invest. The reduced time investment seems especially promising for the development of teachers,
as all schools that were asked to participate except, 1 mentioned time-constraints as the primary reason for
not being able to participate in the training course. The majority also mentioned that when they would have
had time, they would have wanted to participate because they viewed technology use in classroom and the
stimulation of HOTS as important topics to receive training on.

Another interesting topic to explore is that while it seems that 3-sub-components of different attitude
dimensions can be influenced by the training that is used in this study, it might be that on longer term more
sub-components are influenced and that longer term effects might be stronger. This might be possible
because when the 3 sub-components of the attitude dimensions are improved, this would mean that the
attitude dimensions itself are improved. The overall attitude dimension score is namely an average of the
scores on the sub-components (Wijnen et al., in progress). According to the theory of planned behaviour
(Ajzen, 2001) this increase might lead to the intention to perform certain behaviour, for example aiming at
the stimulation of HOTS more often. This, then, could lead to performing this behaviour. When the teacher
performs this behaviour and experiences this as positive regarding for example an increase in learning
outcomes, this could lead to further positive evaluations regarding the attitude object. Possibly on other
attitude dimension sub-components than the 3 which were influenced by the training of this study. If the
new positive evaluations take place it could create a cycle as these positive evaluations on the sub-
components would again have an effect on the overall attitude towards an object, which according to the
theory of planned behaviour could again lead to the intention to perform certain behaviour, and so forth.
First evidence for the existence of this cycle of attitude improvement can be found in the practice causal
loop of Howard and Thompson (2016). This causal loop for example states that when a teacher has positive
experiences with the use of technology in classroom, in such a way that learning outcomes are improved,
this would lead to an increase in the idea that technology supports learning and lead to a change in the
beliefs about teaching. This could for example lead to an increased use of technology in learning, or the
intention to participate in professional development. This suggestion seems directly related to the
usefulness sub-component of the beliefs dimension of the attitudes towards technology use in classroom in
the attitude dimension framework of Wijnen et al. (in progress). This sub-component is namely about
exactly that idea.

This study was a first exploration of the effects of a relatively short and cost-effective on- and offline training
course on the attitudes of primary school teachers. The actual classroom change was therefore not within
the scope of this study. It would however be valuable for further research to measure these possible in-
classroom changes and thereby particularly investigate if positive changes in the scores on the attitude sub-



ATTITUDE FOCUSED TECHNOLOGY AND HOTS TEACHER TRAINING 32

components will lead to a change in the teaching of teachers and if these changes then will lead to further
changes in the attitude sub-components and teaching. This would namely indicate that a cycle of attitude
improvement exists. When this would be confirmed, one could further investigate to what extent attitude
dimensions and its sub-components need to be influenced via training to start such a cycle. It is
furthermore, as stated before, recommended for future research to 1 measure the effects of the course
with a larger sample size and at more schools to improve the reliability and the generalizability of the
findings, as the sample size of this current study was rather low and necessary statistical assumptions could
not be completely met, and 2 investigate which components of the training led to which changes in the
attitude dimension sub-components and which not, leading to possible suggestions about how the training
can be improved. Currently it is namely not clear if the instructional videos, the workshop, or a combination
of both caused the effects and let alone which parts of the videos and/or workshop. Only the training as a
whole has been investigated, and while this increased the chances of finding an effect, to improve the
training it is important to know what exactly caused the effects. After that it can be investigated if removing
or changing ineffective parts would lead to a more effective training.

This study contributed to practice by providing a cost- and time effective training course for the
improvement of primary teachers’ attitudes towards technology use in classroom and the stimulation of
HOTS among learners.

This study contributes to science by providing explorative evidence that the sub-components of the
attitudes dimensions as described by Wijnen, Walma van der Molen and Voogt (in progress), can be
influenced by a short on- and offline training course containing short video lectures, a workshop and a
scheme for the design and development of lessons.
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Deze vragenlijst gaat over de houding van leerkrachten ten aanzien van het gebruik
van technologie in de les en het stimuleren van hogere orde denken bij leerlingan.

o

Lees eerst onderstaande informatie goed door, voordat je aan de vragen begint.

Eerlijke mening: Het is belangrijk dat je de vragen eerlijk beantwoordt zodat het
onderzoek een eerlijk beeld oplevert. Er zijn geen goede of foute antwoorden, het
gaat echt om jouw persconlijke mening. We willen je vragen om de vragenlijst
volledig in te vullen omdat onvolledige vragenlijsten niet gebruikt kunnen worden
voor het onderzoek.

Anonimiteit: De vragenlijsten worden anoniem verwerkt en niet gekoppeld aan

personen. Wel zouden we graag de mogelijkheid hebben om de data van een afzonderijke
school te bekijken. Daarom vragen we je om de naam van de school in te vullen, deze
naam wordt uiteindelijk niet genoemd in het onderzoeksverslag. Ook wordt er gevraagd om
een code te maken. Deze wordi gebruikt om de eerste en de tweede meting aan elkaar e
koppelen.

Over de vragenlijst: Het kan voorkomen dat sommige vragen erg op elkaar lijken.
Dat voelt misschien overbodig, maar dat is statistisch gezien noodzakelijk om de
vragenlijst betrouwbaar te maken. Daarom verzoeken we je om toch alle vragen in
te wullen.

Onderdelen:

Deze vragenlijst bestaat uit de volgende onderdelen:
0. Achtergrondkenmerken

1. Toegang tot technologie

2. Technologie in de les

3. Het stimuleren van hogere-orde denken

Alvast hartelijk dank voor je medewerking!

() Ik heb de bovenstaande informatie gelezen en ga ermee akkoord dat mijn
antwoorden op deze vragenlijst worden gebruikt voor onderzoeksdoelsinden.

Omdat je de vragenlijst uiteindelijk twee keer gaat invullen is het voor het koppelen van de
gegevens van de eerste vragenlijst aan de tweede (zonder dat we weten wie je benf)
belangrijk een unieke code te maken. Deze code wordt alleen voor de koppeling gebruikt.
Kun je daarom hieronder (aan elkaar, zonder spatfie) jouw geboortedatum en het nummer
van je postcode invullen? Dus bijvoorbeeld 01 januari 1980 en postcode 1234 AB wordt
dan : 010119801234

Vul hieronder jouw unieke code in.
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Op welke school werk je?

|k ben esn.._.

() Man
() Vrouw

‘Wat is je leeflijd?

Aan welke groep geef je dit jaar les?

() Groep 1-2
) Groep 34
() Groep 5-6
() Groep 7-8
() Anders, namelijk

‘Wat is je hoogst genoten vooropleiding?

(7 PABO

() Academizche PABO

O HBO

() HBO Master

() Academische Master

() Verkorte lerarenopleiding/ zi-instromer

() Anders

39



\%MWEME

Geef aan in hoeverre jij toegang hebt tot de onderstaande technologische middelen op

jouw school om te gebruiken in je lessen.

iPadsftablets
Smartboard
Computersilaplops
Smartphones

Robots {bijv Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Ontwerpsoftware
Simulatiesoftware
Webiste maker
Tekstverwerkingssoftware
Videobewerkingzsoftware
Intermet

Digitale methode
software

1. geen
toegang

O

C O0O0OO00O0O0O00 O ©O0O0

O 0O0O0O00O00000 O OOO0OO0O®N
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5. altijd
toegang

O

O O0CO0O0O0O0O0O00 O OO0 O0«=
C O0CO0O0O0O0O0O0C0 O OO0 O0 =+
C O0O0OO00O0O0O00 O ©O0O0

weet ik
mief

@)

C O0O0O0OCO0O0O0O00 C OO0

Geef aan in hoeverre de onderstaande technologische middelen van voldoende kwaliteit
ziin (werken ze naar behoren)

iPadsftablets
Smartboard
Computersilaplops
Smartphones

Robots {bijv Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Ontwerpsoftware
Simulatiesoftware
Webiste maker
Tekstverwerkingssoftware
Videobewerkingzsoftware
Intermet

Digitale methode
software

1. zeer
slechte
kwaliteit

O

C O0O0O0O0O0O0O00 O O0O0

5. zeer
goede
kwaliteit

O

O O0CO0O0O0O0O0O0C0 O OO0 O0«=
C O0CO0OO0O0O0O0O0C0O O OO0 O0 =+
C O0O0OO0O0OO0O0O00 O ©O0O0

vt

C O0CO0O0OCOO0O0C0O0 C OO0

40



ATTITUDE FOCUSED TECHNOLOGY AND HOTS TEACHER TRAINING

Geef aan in hoe vaak je de onderstaande technologische middelen in je lessen gebruikt

iPadsitablets
Smartboard
Computers/laptops
Smariphones

Robots (bijv Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Onbwerpsoftware
Simulatiesoftware
Webisle maker
Tekstverwerkingssoftware
Videobewerkingssoftware
Internet

Digitale methode
software

1. nooit

O

O O0O0O0O0O0O0O0C0OCO O 00O

O coooOCcOoO0O0O00 O OOOO0O®R

O coo0oO0CQOoO00O00 O OO0O0O0O0O=

C o000 O0OO0OO0O0O0O O OO0 -

5. altijd
@

C O0O00O00O0CCO O 00O

Geef aan in hoeverre je vindt dat de onderstaande technologische middelen van
meerwaarde zijn voor het onderwijs.

iPadsiablets
Smartboard
Computersilaptops
Smariphones

Robofs (bijv. Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Ontwerpsoftware
Simulatiesoftware
Webisle maker
Tekstverwerkingssoftware
Videobewerkingssoftware
Internet

Digitale methode
software

1. zeer
weinig
meerwaarde

C 000000000 O O00CO0

O 00000000 O OCOCOO0ONw

O 00000000 O OO0«

C 00000000 O OOCO0OO0

5. zeer veel
meenwaarde

©C 00000000 O O0O0CO0O

nvit.

C O0OO0OO0OO0OODO0CCO O OOO0O

=
=
-

O 00000000 O OO0 0 ;
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BELANGRIJK: De onderstaande vragen gaan over TECHNOLOGIE.

Met technologie bedoelen we in dit onderzoek, digitale leermiddelen (Zowel hardware

als software) die jij als leerkracht kunt gebruiken als leermiddel om je lessen fe
verrijken/ondersteunen. Voorbeelden hiervan zijn, hardware: laptops, smariphones, tableis,
3D printers,

educatieve robots (BeeBot, DASH). Software: Office toepassingen, simulatiesoftware,
ontwerpsoftware,

programmeersoftware, videobewerkingssoftware.

Geef aan in hoeverre je het eens bent met de volgende stellingen.

1

helemaal 5
mee helemaal
oneens 2. 3. 4. mee eens
Ik ben goed in staat om technologieén te kiezen
die de didaclische werkvormen in mijn lessen ] ] ] ] O
vermijken
Ik denk dat het erg weinig moeite kost om 0 0 0 0 0

nieuwe technologie fe gebruiken in mijn lessen

Woor mij is de aanwezigheid van inhoudelijke

ondersieuning in de vorm van een ICT-

cobrdinator bepalend of ik wel of geen O O O O o
technologie gebruik in mijn lessen

Ik heb het gevoel dat op onze school de visie
over het inzetten van technologie in het ()] ()] ()] ] O
onderwijs helder is

Ik word nerveus bij het idee dat ik met
technologie in mijn leszen moet werken O O O O O

De moed zakt me in de schoenen als ik iets
nieuws moet doen met technologie in mijn ] ] ] ] O
lessen

Woor mij is de aanwezigheid van inhoudelijke

ondersieuning in de vorm van lesmaterialen

bepalend of ik wel of geen technologie gebruik O O O O o
in mijn lessen

Ik ben goed in staat om lessen te geven waarbij

technologie, vakinhowd en didactiek op een ()] ()] ()] ] O
goede manier zijn geintegreerd

Ik denk dat het heel makkelijk is om fechnologie
te gebruiken in mijn lessen

Ik wvoel mij gedreven om lessen fe geven met
technologie

Ik ben enthousiast over het gebruik van
technologie in mijn lessen

Ik denk dat het erg belangrijk is voor de

toekomst van leerlingen dat zij de mogelijkheid

hebben om met technologie te leren werken op O O O O o
school

Woor mij is exira fijd doorslaggevend of ik wel of 0 0 0 'S ]

geen technologie gebruik im mijn lessen

Woor mij voelt het gebruik van technologie in
mijn lessen als een posifieve vitdaging

Ik denk dat het essentieel iz voor leerlingen om

met technologie te leren werken, zodat zij goed

voorbereid worden op de ontwikkelingen in de O O O O o
samenleving
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Ik denk dat het heel eenvoudig is om nieuwe
technologie in te zetten in mijn lessen

Voor mij is de beschikbaarheid van een
scholingsprogramma een voonwaarde om
techmnologie te gebruiken in mijn leszen

Ik denk dat ik met behulp van technologie de
lesinhoud veel makkelijker op een
gedifferentieerde manier kan aanbieden

Ik heb het geveel dat het inzetten van
technologie in de les op onze school wordt
gewaardeerd

Ik ben goed op de hoogte van technologieén
die ik kan gebruiken om leerlingen inzicht te
geven in de vakken waarin ik lesgeef

Ik vind het leuk om met technologie te
experimenteren in mijn lessen

Ik denk dat het cruciaal is dat leeringen de rol
van technologie in de maatschappij begrijpen

Ik denk dat ik met behulp van nieuwe
technologie mijn instructie veel meer kan
variéren

Ik heb het gevoel dat in het onderwijs op onze
school technologie een belangrijke plaats heeft

Ik weeet precies hoe ik technologieén kan
gebruiken om concepten uit verschillende
vakken op een andere manier te presenteren
aan mijn leerlingen

Ik ben goed in staat om technologieén te kiezen
die de leerproces=en van mijn leerlingen
versterken

Voor mij iz de aanwezigheid van technische
ondersiteuning bepalend of ik wel of geen
techmologie gebruik in mijn lessen

Ik heb het geveel dat mijn collega's het gebruik
van fechnologie in het onderwijs belangrijk
vinden

Ik denk dat het gebruik van technologie in mijm
lessen zeer nuttig is om het dieper leren van
leeringen mogelijk te maken

Ik voel mij gespannen als ik technologie moet
gebruiken in mijn lessen

Ik ben goed in staat om technologieén te kiezen
die de lesinhoud voor de vakken waarin ik
lesgeef ondersteunen

Ik denk dat de leemresultaten van mijn
leeringen aanzienlijk verbeteren door het
gebruik van technalogie

O

O

O
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BELANGRIJK: De onderstaande vragen gaan over HET STIMULEREN VAN HOGERE-
ORDE DENKEN

Met het stimuleren van hogere-orde denken bij leerlingen bedoelen we het aanbieden van
opdrachten, vragen, problemen of dilemma’s waarhij kinderen complexe cognitieve
denkvaardigheden moeten gebruiken (zoals analyseren, evalueren en creatief denken) om
te

komen tot een oplossing, beslissing, voorspelling, cordeel of product. Voorbeelden hiervan
Zijn

(1) leerlingen zoveel mogelijk oplossingen laten bedenken voor een gegeven probleem, (2)
leerlingen een ontwerp laten maken voor een nieuw nog niet bestaand product, (3)
leerlingen

voor- en tegenargumenten laten bedenken rondom een stelling om zo een eigen mening te
vormen over een bepaald ondenverp.

Geef aan in hoeverre je het eens bent met de volgende stellingen.

1 helemaal 3
mee helemaal
oneens 2 3 4. mee eens
Ik denk dat het cruciaal is voor het leren van
leeringen dat zij worden aangezet tol hogere- ] )] ] ] ]

orde denken

Ik beschik over genoceg vaardigheden om mijn
lessen te vermmijken met hogere-orde )] )] ] ] ]
denkopdrachien

Ik denk dat we van 'zwakke' leerlingen geen
hogere-orde denken moeten verwachien O O O O O

Ik denk dat opdrachien die hogere-orde
denken vereisen veel geschikter zijn voor )] )] ] ] ]
"slimme’ leeringen dan voor 'zwakke’ leeringen

Ik ben goed in staat vragen te stellen aan mijn

lzeringen waarmee hogere-orde denken wordt )] )] ] ] ]
gestimuleerd
lk denk dat "zwakke" leeringen opdrachien die O ) O 0 0

hogere-orde denken vergisen niet aan kunnen

lk ben goed in staat om zelf opdrachten te
maken die mijn leerlingen aanzetten fot )] )] ] ] ]
hogere-orde denken

Ik denk dat het voor de ontwikkeling van het
denken van leeringen essentiee! is om hogere- )] )] ] ] ]
orde denken te stimuleren

Ik denk dat het sfimuleren van hogere-orde
denken zo belangrijk is, dat alle leerkrachien O o 0O O O
dit regelmatig moeten doen in hun lessen

Ik denk dat "slimme’ leerlingen veel beter zijn in
hogere-orde denken dan 'zwakke' leerlingen O O O O O

Ik denk dat opdrachien die hogere-orde
denken vereisen frustrerend zijn voor 'zwakke ] ] ] ] ]
leerlingen

Om de ontwikkeling van het denken van

leeringen te stimuleren, vind ik dat je nist

vroeq genoeg kunt beginnen met het ] ] ] ] ]
aanbieden van opdrachien waarin hogere-orde

denken aan bod komi

lk ben goed in staat om leeringen te

begeleiden bij het maken van opdrachien

waarbij zij aangezet worden tot hogere-orde O O O O O
denken
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Appendix C

De leerling kan [onderwerp) (leeractiviteit) door een [SROHUEH te
maken met gebruik van - om- , waarbij de

leerling(proces).

Stap 1.1: Beschrijf de belangrijkste leeronderwerpen van de leerlingen van de komende maand.
Kies tien onderwerpen die jullie interessant vinden en waar jullie graag mee aan de slag willen.
Schrijf deze op de bordjes.

Stap 1.2: Kies één van de tien bordjes met leeronderwerpen.

Stap 2: Kijk naar de taxonomie van Bloom. Bedenk in hoeverre de leerling de leerstof moet
beheersen. Dit varieert van enkel het onthouden en reproduceren van de leerstof zonder begrip,
tot het zelf kunnen creéren van iets nieuws met of naar aanleiding van de leerstof. Kies het best
passende niveau van de taxonomie van Bloom en kies een bijpassende leeractiviteit.

Stap 3: Kies een geschikt product dat de leerling gaat maken.

Stap 4: Kies een vorm van technologie die de leerling in het proces kan ondersteunen.
Stap 5: Leg kort uit waarvoor de leerling die vorm van technologie gaat gebruiken.
Stap 6: Beschrijf hoe de leerling de leeractiviteit uitvoert.

Stap 8: Herhaal stap 2 t/m 7 totdat alle tien de onderwerpen behandeld zijn.

Stap 9: Bekijk de tien gemaakte leerdoelen. Welk leerdoel vinden jullie het beste of het meest
interessant? Waarom? Je kunt de leerdoelen bijvoorbeeld beoordelen op de leeropbrengsten, het
proces, de denkvaardigheden, de (on)mogelijkheden tot samenwerken, originaliteit,
uitvoerbaarheid, efficiéntie, etc.

Stap 10: Bedenk aan de hand van het leerdoel dat jullie het beste of het meest interessant vinden
hoe de opdracht eruit komt te zien. Beschrijf welke stappen de leerling moet doorlopen, welke
materialen er nodig zijn, hoeveel tijd er voor de opdracht en de subonderdelen beschikbaar is en
hoe de leerling ondersteund wordt.

Voorbeelden:

De leerling kan de Mona Lisa, WEERGEreN door MEMIBBMENSE te maken met gebruik van [MNNNNN
_ om de podcast terug te kunnen |uisteren en te delen met anderen, waarbij de leerling
verschillende schilderijen vergelijkt op basis van theorie over schilderkunst en zijn eigen mening.

De leerling kan de menselijke hand _ door _ te maken, met gebruik van -
I o op een laagdrempelige manier de werking van een hand na te kunnen doen, waarbij
de leerling informatie verzamelt, beoordeeld, combineert, test en alternatieven bedenkt.
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Appendix E

s
Beschrijving:

Een 3D printer is een apparaat waar je snel prototypes | \
mee kunt maken. Alhoewel de |eeractiviteit vooral zal

| na h
draaien om het 3d-ontwerpen kan een \eerling door-

Wor: middel van een 3d-printer zijn ontwerp in de praktijk
‘| testen en gebruiken. Het ontwerp kan dus getest, gé-
gvalueerd en aangepast worden en/of gebruikt wor-
den om een doel mee te bereiken. Daardoor wordt

& het 3d ontwerpen petekenisvol voor de leerling.
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Table 4

Appendix F

Scale items of customized instrument* with item-codes and corresponding statements in Dutch.

Scale Iltem code  Corresponding statement in Dutch
Technology
Usefulness Ql1 1 Ik denk dat ik met behulp van technologie de lesinhoud veel makkelijker
op een gedifferentieerde manier kan aanbieden
Ql1 2 Ik denk dat de leerresultaten van mijn leerlingen aanzienlijk verbeteren
door het gebruik van technologie
Ql1 3 Ik denk dat het gebruik van technologie in mijn lessen zeer nuttig is om
het dieper leren van leerlingen mogelijk te maken
Ql1 4 Ik denk dat ik met behulp van nieuwe technologie mijn instructie veel
meer kan variéren
Ease of use Ql1 5 Ik denk dat het heel makkelijk is om technologie te gebruiken in mijn
lessen
Qll 6 Ik denk dat het erg weinig moeite kost om nieuwe technologie te
gebruiken in mijn lessen
Q11 7 Ik denk dat het heel eenvoudig is om nieuwe technologie in te zetten in
mijn lessen
Relevance Ql1 8 Ik denk dat het essentieel is voor leerlingen om met technologie te leren
werken, zodat zij goed voorbereid worden op de ontwikkelingen in de
samenleving
Ql1 9 Ik denk dat het cruciaal is dat leerlingen de rol van technologie in de
maatschappij begrijpen
Ql1_10 Ik denk dat het erg belangrijk is voor de toekomst van leerlingen dat zij de
mogelijkheid hebben om met technologie te leren werken op school
Self-efficacy Ql1 11 Ik ben goed op de hoogte van technologieén die ik kan gebruiken om
leerlingen inzicht te geven in de vakken waarin ik lesgeef
Ql1 12 Ik ben goed in staat om technologieén te kiezen die de lesinhoud voor de
vakken waarin ik lesgeef ondersteunen
Q11 13 Ik weet precies hoe ik technologieén kan gebruiken om concepten uit
verschillende vakken op een andere manier te presenteren aan mijn
leerlingen
Ql1 14 Ik ben goed in staat om technologieén te kiezen die de didactische
werkvormen in mijn lessen verrijken
Ql1_15 Ik ben goed in staat om technologieén te kiezen die de leerprocessen van
mijn leerlingen versterken
Ql1l_16 Ik ben goed in staat om lessen te geven waarbij technologie, vakinhoud
en didactiek op een goede manier zijn geintegreerd
Anxiety Ql1 17 De moed zakt me in de schoenen als ik iets nieuws moet doen met
technologie in mijn lessen
Ql1 18 Ik voel mij gespannen als ik technologie moet gebruiken in mijn lessen
Ql1 19 Ik word nerveus bij het idee dat ik met technologie in mijn lessen moet
werken
Enjoyment Ql1 20 Ik voel mij gedreven om lessen te geven met technologie
Ql1 21 Ik ben enthousiast over het gebruik van technologie in mijn lessen
Ql1 22 Voor mij voelt het gebruik van technologie in mijn lessen als een positieve
uitdaging
Ql1 23 Ik vind het leuk om met technologie te experimenteren in mijn lessen
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Subjective norm Q11 24

Ik heb het gevoel dat in het onderwijs op onze school technologie een
belangrijke plaats heeft

Q11 25 Ik heb het gevoel dat op onze school de visie over het inzetten van
technologie in het onderwijs helder is
Ql1 26 Ik heb het gevoel dat het inzetten van technologie in de les op onze
school wordt gewaardeerd
Ql1 27 Ik heb het gevoel dat mijn collega's het gebruik van technologie in het
onderwijs belangrijk vinden
Context Ql1 28 Voor mij is de aanwezigheid van technische ondersteuning bepalend of ik
dependency wel of geen technologie gebruik in mijn lessen
Ql1 29 Voor mij is de aanwezigheid van inhoudelijke ondersteuning in de vorm
van lesmaterialen bepalend of ik wel of geen technologie gebruik in mijn
lessen
Q11 30 Voor mij is de aanwezigheid van inhoudelijke ondersteuning in de vorm
van een ICT-coordinator bepalend of ik wel of geen technologie gebruik
in mijn lessen
Ql1 31 Voor mij is extra tijd doorslaggevend of ik wel of geen technologie
gebruik in mijn lessen
Ql1 32 Voor mij is de beschikbaarheid van een scholingsprogramma een
voorwaarde om technologie te gebruiken in mijn lessen
HOTS
Relevance Q19 1 Ik denk dat het voor de ontwikkeling van het denken van leerlingen
essentieel is om hogere-orde denken te stimuleren
Q19 2 Om de ontwikkeling van het denken van leerlingen te stimuleren, vind ik
dat je niet vroeg genoeg kunt beginnen met het aanbieden van
opdrachten waarin hogere-orde denken aan bod komt
Q19 3 Ik denk dat het cruciaal is voor het leren van leerlingen dat zij worden
aangezet tot hogere-orde denken
Q19 4 Ik denk dat het stimuleren van hogere-orde denken zo belangrijk is, dat

Learners’ ability Q19 5

Q19_ 6
Ql19_ 7
Q19_ 8
Q19_9
Self-efficacy Q19 _ 10
Q19_ 11
Q19__ 12
Q19_ 13

alle leerkrachten dit regelmatig moeten doen in hun lessen

Ik denk dat 'slimme' leerlingen veel beter zijn in hogere-orde denken dan
'zwakke' leerlingen

Ik denk dat opdrachten die hogere-orde denken vereisen veel geschikter
zijn voor 'slimme' leerlingen dan voor 'zwakke' leerlingen

Ik denk dat opdrachten die hogere-orde denken vereisen frustrerend zijn
voor 'zwakke' leerlingen

Ik denk dat 'zwakke' leerlingen opdrachten die hogere-orde denken
vereisen niet aan kunnen

Ik denk dat we van 'zwakke' leerlingen geen hogere-orde denken moeten
verwachten

Ik ben goed in staat vragen te stellen aan mijn leerlingen waarmee
hogere-orde denken wordt gestimuleerd

Ik ben goed in staat om leerlingen te begeleiden bij het maken van
opdrachten waarbij zij aangezet worden tot hogere-orde denken

Ik ben goed in staat om zelf opdrachten te maken die mijn leerlingen
aanzetten tot hogere-orde denken

Ik beschik over genoeg vaardigheden om mijn lessen te verrijken met
hogere-orde denkopdrachten

* Original instrument is developed by (Wijnen, et al. (in progress).
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Abstract

When teachers would change their pedagogics and didactics to ways that stimulate learners to
use higher-order thinking skills (HOTS) in addition to lower-order thinking skills (LOTS),
this would lead to a better memorization and deeper conceptual understanding of content.
Technology can support teachers in this by offering the ability to create powerful learning
environments with it. As research shows that teachers’ attitudes influence behaviour,
focussing on the improvement of attitudes in teacher training seems a promising approach.
The purpose of this study was therefore to explore the effects of an on-and offline attitude
focused training course on the attitudes of teachers towards the use of technology in
classroom and the stimulation of HOTS among learners. A quantitative quasi-experimental
pre-test-post-test control group design with non-probability convenience and snowball
sampling, combined with qualitative post-training reflections, is used. The participating
teachers worked at 6 primary schools in the Netherlands. While teachers in the control
condition (n = 12) only received the pre-and post-tests, the teachers in the experimental
condition (n = 14) received the course in addition. This study provides input for the
development of effective attitude focused teacher training programs, explorative evidence for
the effectiveness of a relatively short on- and offline training for improving teachers’ attitudes
and points out directions for future research. Although the sample size in the study was small
and not all statistical assumptions were met, the quantitative and qualitative results combined,
indicate that regarding technology the teachers’ anxiety towards in-classroom use can be
decreased, the perceived self-efficacy and ease of use can be increased and regarding HOTS

the perceived self-efficacy can be increased by the on-and offline training course of this study.

Keywords: technology, higher-order thinking skills, attitude, primary education, teachers
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In history, dramatic educational reforms were expected when new types of technology
where introduced. However, these often failed to appear (Spector, 2001). For example, in the
1980s, according to David (1994) technology such as the personal computer was expected to
transform education. Still, in the early 1990s there was little use of it in schools.

Nowadays, things have changed. Technology, such as computers, are now widespread
in education (Mullis, Martin & Loveless, 2016). The pedagogics and didactics of teachers,
however, generally are still the same (Orlando, 2013; Cuban, as cited in Alenezi, 2016).

The primary way of teaching with technology is aimed at the transfer of knowledge,
which is generally associated with lower-order thinking skills (LOTS) in Bloom’s Taxonomy,
namely remembering, understanding and applying (Smeets, 2005; Niederhauser & Lindstrom,
2006). This particularly use of LOTS is problematic because it are the higher-levels,
analysing, evaluating and creating, in Bloom’s revised hierarchical framework about
educational objectives that are associated with higher-order thinking skills (HOTS). When
learners use HOTS, this leads to better memorization of information and a deeper conceptual
understanding (Jensen, McDaniel, Woodard, Kummer, 2014). This implies that education
would improve when learners are stimulated to use HOTS instead of merely LOTS.

Technology can support this by offering the ability to create powerful learning
environments with it (Smeets, 2005; Drent and Meelissen, 2008). According to Jonassen
(1999) these type of learning environments are connected to the environment outside the
school, stimulate cooperation between learners, foster active and independent learning, adapt
the curriculum to the needs and capabilities of learners, and facilitate learners in higher-order
thinking processes. The use of technology can thus be beneficial for education, only to truly
benefit from it, changes in teachers’ pedagogy and didactics are needed with a focus on
fostering the higher-levels of Bloom’s revised taxonomy (Krathwohl, 2002; Adams, 2015).

The need for a different way of educating learners is reinforced by the rapid
developing society of today. Because of the rapidity of the developments it is increasingly
difficult for the educational system to prepare learners for their life to come, e.g. the
professions that learners eventually will have might currently not exist (Dede, 2011). Hence,
it is important for the educational system to provide learners with competences and
confidence to deal with a complex and uncertain future (Carr & Claxton, 2004). Being able to
solve problems, think critical and creative, is crucial in this (Morgan, 1996, as cited in
Hopson, Simms & Knezek, 2001; Voogt and Roblin, 2012). The need for the stimulation of
HOTS is thus not only induced by the potential learning gains, but also by the importance of

the development of these skills, for learners to be able to function well in society.
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Changing the way learners are educated can be challenging. Attempts to make changes
frequently fail, because they are implemented top down and do not take the attitudes, beliefs,
competences and practices of teachers into account, which are strongly influencing an
educational change (Voogt & Roblin, 2012; Hermans, Tondeur, van Braak & Valcke, 2008;
Niederhauser and Stoddart, 2001; Atkins & Vasu, as cited in Seraji, Ziabari and Rokni, 2017).
When they are not addressed, the potential of stimulating HOTS and using technology for
improving learning might not be realized.

The teacher should be seen as an agent of the change on its own, instead of merely
being variable that needs to be changed. When a change is implemented, what is seen in the
classroom, is shaped by a dialog between the beliefs and experience of the teacher and the
advocated change (Luttenberg, Imants & van Veen, 2013).

This might explain why there is still little innovative use of technology in schools.
Since new technology is introduced, teachers will often use it in ways that fit their beliefs on
teaching and learning, instead of changing their pedagogics and didactics to the new
possibilities that come available (Admiraal, et al., 2017). To be able to improve teachers’
technology use it is thus of high importance to take the teachers beliefs into account.

Especially focussing on teachers’ attitudes seems to be a promising approach in this.
Regarding the intention of teachers to use technology in their lessons, for instance, attitude
namely has a strong influence on teachers’ behaviour (Lee, 2010; Kreijns, Vermeulen,
Kirschner, van Buuren, & van Acker, 2013; Teo, 2010). The attitude towards something
influences the intention to perform a certain behaviour, which on its turn influences the actual
behaviour (Ajzen, 1991). This suggests that to improve the actual use of technology in
classrooms it might be advantageous to focus on stimulating a positive attitude towards (1)
the use of technology in classroom and (2) the stimulation of HOTS within learners, among
teachers. This approach has already been found effective regarding science education (Van
Aalderen-Smeets & Walma van der Molen, 2015).

The purpose of this study is therefore to develop and test the effects of a teacher
training course aimed at the stimulation of positive attitudes towards the use of technology in

classroom and the stimulation of HOTS among learners.
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1.1 Research design and hypotheses

The main research question of the study is: What is the impact of an on- and offline
course about the use of technology in education and the stimulation of higher-order thinking
among learners on primary teachers’ attitudes towards (1) technology use in the classroom
and, (2) stimulating higher-order thinking among learners?

To be able to answer this question the following sub-questions are answered: To what
extent can an on-and offline course lead to a change in the attitude of primary school
teachers regarding the use of technology in the classroom?

To what extent can an on- and offline course lead to a change in the attitudes of
primary school teachers regarding stimulating HOTS within learners?

It is hypothesized that the course has a positive impact on primary school teachers’
attitudes towards (1) technology use in the classroom and (2) stimulating higher-order
thinking among learners.

For this study a quantitative quasi-experimental pre-test-post-test control group design
with non-probability convenience and snowball sampling, combined with qualitative post-

training reflections, is used. See figure 1 for an overview of the research design.

. Pre-test e Intervention — Post-test
Experimental group
(O1) (X) (02)
Control group Pre-test R Post-test
(03) . (04)

Figure 1. Overview of quasi experimental research design.

Note. O2 is quantitative survey combined with qualitative reflections.

2. Theoretical framework

2.1 Attitude

Throughout literature, in general, attitude can be defined as the psychological tendency
of evaluating an object in terms of favourable or unfavourable attribute dimensions such as
good or bad, positive or negative and comfortable or uncomfortable (Ajzen & Fishbein, 2000;
Ajzen, 2001). An attitude towards an object is formed around multiple evaluations of

attributes that a person links to the object. The attitude is a summarization of these
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evaluations, in which each evaluation contributes with a certain degree to the attitude (Ajzen
& Fishbein, 2000). The attitude towards an object influences the intention to perform certain
behaviour which on its turn influences the actual behaviour (Ajzen, 1991). Teachers however
can hold multiple attitudes towards the evaluative object at the same time. (Ajzen, 2001). For
example, Asma, Walma van der Molen, and van Aalderen-Smeets (2011) argue that regarding
teaching science teachers might have professional attitudes, as well as personal attitudes
which can be contrary to each other. The context determines which attitude is dominant at a
certain timepoint (Ajzen, 2001).

According to Wijnen, Walma van der Molen and Voogt (in progress), the attitudes of
teachers towards technology use in classroom are formed by evaluations around four
dimensions, namely beliefs, affect, perceived behavioural control and social norm (figure 2).
The evaluations on the dimensions are on their turn formed by evaluations on eight sub-
components.

Beliefs is formed around the beliefs teachers have about the relevance of using
technology for preparing learners for their future lives, the usefulness of technology as a tool
for learning, and the ease of use of technology in teaching. This means that for a teacher to
have positive beliefs, the teacher should think technology use in classroom is relevant for the
preparation of learners for their future lives in society, is useful as a tool for learning and is
easy to use.

Affect is formed around the feelings of anxiety regarding using technology in the
classroom, and the feelings of enjoyment teachers allocate to using technology in classroom.
This means that for a teacher to have positive affect towards the use of technology in
classroom, the teachers should have low feelings of anxiety and high feelings of enjoyment
when using technology in classroom.

Perceived behavioural control is formed around the perceived level of self-efficacy of
a teacher to use technology in the classroom, and the perceived context-dependency to be able
to use technology in the classroom. This means that for a teacher to have a positive perceived
behavioural control, the teacher should find himself capable of using technology in classroom

and independent of external context factors.
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Social norm is formed around the subjective norm of individuals that are important to
a teacher, regarding the use of technology in the classroom. This means that for a teacher to
have a positive perceived social norm, the teacher should find individuals important to the

teacher positive about the use of technology in classroom.

Attitudes towards technology

Beliefs
Relevance
Usefulness

Ease of use

Affect

Anxiety ——*{ Intention/motivaticn to use technology in teaching

Enjoyment

Perceived behavioural control

Self-efficacy
Context-dependency

Social norm

Subjective norm

Figure 2. Theoretical framework for primary school teachers’ attitudes towards in classroom

use of technology (Wijnen et al., in progress).

The attitudes of teachers towards the stimulation of HOTS within learners are formed
by evaluations on two dimensions, namely beliefs, and perceived behavioural control (figure
3). These are formed by evaluations on four sub-components.

Beliefs is formed around the beliefs teachers have about the relevance of stimulating
HOTS for learning and the future lives of learners, and the learners ‘ ability to use HOTS.
This means that for a teacher to have positive beliefs, the teacher should think stimulating
HOTS is important for the personal development of learners and that all learners are capable
of using HOTS.

Perceived behavioural control is formed around the perceived level of self-efficacy
regarding stimulating HOTS within learners, and context-dependency to be able to stimulate
HOTS in learners. This means that for a teacher to have a positive perceived behavioural
control, the teacher should perceive himself capable of stimulating HOTS within learners,

independent of external context factors.
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Attitudes towards HOTS

Beliefs

Relevance

s Intention/motivation to stimulate
Learners’ability » .
higher-order thinking among learners Behaviour

Perceived behavioural control

Self-efficacy

Context-dependency

Figure 3. Theoretical framework for primary school teachers’ attitudes towards stimulating

HOTS among learners (Wijnen et al., in progress).

2.2 HOTS

There are several definitions of HOTS throughout literature (Lewis & Smith, 1993). In
this study Bloom’s revised taxonomy of educational objectives is used for defining HOTS.
According to Polly & Ausband (2009) this taxonomy can be used for identifying and
categorizing different thinking skills. Although this taxonomy was originally published in
1956, it was revised by Anderson et al. in 2001. In the revised version the nouns were
changed to verbs and the top levels changed positions. While in the original model evaluation
was placed at the top of the taxonomy and synthesis was placed one level lower, now creating
is placed at the highest level and evaluating is placed one level below it. The reasoning for
this is that to be able to evaluate one does not necessarily has to be able to create, while to be
able to create, meaning: making of a novel product or coherent whole by integrating parts of
information, one mostly would have to evaluate the information first (Krathwohl, 2002).

The revised Bloom’s Taxonomy can be divided in LOTS and HOTS. LOTS are
remembering and understanding, and HOTS are analysing, evaluating and creating (Zoller,
1993; Crowe, Dirks & Wenderoth, 2008). According to Crowe, Dirks and Wenderoth (2008),
it is at the level applying of the taxonomy where the transition between LOTS and HOTS
happens. Applying can therefore be seen as lying in between both. While the taxonomy is seen
as a hierarchical framework of which a lower-level of the taxonomy should be mastered
before one would be able to perform the processes of a higher-level (Krathwohl, 2002;
Anderson et al., as cited in Jensen, McDaniel, Woodard & Kummer, 2014), this hierarchy
does not necessary count for HOTS (Crowe, Dirks and Wenderoth, 2008). In other words: to
be able to create one does not always need to be able to evaluate, while one has to be able to
remember information to be able to understand it. Although this initially contradicts the
explanation of Krathwohl (2001) about that creating changed places with evaluating in the

revised taxonomy because of the hierarchy of the cognitive processes involved, the author
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also states that the hierarchy is not as strict in the revised version of Bloom’s taxonomy as in
the original version. This places emphasis on a more flexible hierarchy of the top-level skills
of Bloom’s revised taxonomy.

In general, when learners use HOTS this will lead to deeper conceptual understanding

as well as an increase in the memorization of the information (Jensen, et al. 2014).

2.3 Technology

When new technology is introduced, often new possibilities for educating learners
become available. It is however important to state that it is not the technology that has added
value for education, it is the change in pedagogics and didactics made possible by the new
technology, that can be beneficial (Tay, 2016; Fullan, & Langworthy, 2014; Venezky, 2002;
OECD, 2015).

This is important to note, because it implies that when new technology is adopted by a
teacher, and there are few or no changes in the pedagogics and didactics of the teacher, the
added value of the new technology will be low as it is used as a substitute of the old
(Puentedura, 2013). It also implies that older technology, that might be used in education for a
long time, can be used in an innovative way by changing pedagogics and didactics. Therefore,
in this study, no distinction between old and new technology is made and technology is
defined as all electronic technology that is- or can be used in education.

3. Method

3.1 Participants

The participants within this study consisted of 5 male and 21 female primary
education teachers between the ages of 23 and 64, from six schools in the eastern part of the
Netherlands. There were 14 teachers from 1 school in the experimental condition and 12
teachers from 5 schools in the control condition. The teachers worked with learners from all
educational levels in the Dutch primary education, with expected ages between 4 and 12 years
old. School leaders from 26 schools were approached and asked for participation in the study.
Of the schools, teachers from 1 school were willing to participate in the course and fill in two
questionnaires, which was the experimental condition and teachers from 5 schools were
willing to only fill in two questionnaires, which was the control condition. The other 20
schools in general expressed that they recognised the importance of the topics from the study,
only could not participate because of time constraints and a high workload. There were 4

teachers in the experimental condition, who did not complete the post-test and 2 teachers in
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the control condition who did not complete the post-test for unknown reasons as can be seen

in figure 4.
Contacted for participation
(n =26 primary schools)
Accepted traiming course and surveys Refused Accepted surveys

(1 =1 primary school =14 teachers) (=20 primary schools) {n =15 primary schools = 13 teachers)

Received pre-test and training Received pre-test

{rn = 14 teachers) {r = 13 teachers)

Analyzed Lost to follow up Lost to follow up Analyzed

(1= 10 teachers) | | did not complete post-test did not complete POSt-{est| | (11 ioochers)

N ¥ o . P
(n = 4 teachers) (n =2 teachers)

Figure 4. Flow of participants trough stages of the study.

3.2 Instruments

To measure the primary teachers’ attitudes towards the use of technology in the
classroom and towards the stimulation of HOTS among learners, a customized instrument of
Wijnen, Walma van der Molen and Voogt (in progress) is used as the pre- and post-test.

The main difference between the original instrument and the customized instrument is,
that the original instrument was developed to measure the attitudes towards newer technology,
and the customized instrument (Appendix A) was designed to measure the attitude of teachers
towards technology in general. For this, texts were adjusted by removing words such as
‘new’, and a list with examples of types of new technology is supplemented with other types
of technology. The essence of the questions however remained the same and in the same order
and was therefore expected to be equally reliable.

The customized instrument exists of four parts that measure different constructs (1=
background characteristics, 2= Pedagogical beliefs, 3= Attitude towards technology, 4=
Attitude towards stimulating HOTS. Each part mainly consists of multiple statements to which

teachers can indicate their level of agreement via a five-point Likert scale ranging from 1
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(strongly disagree) to 5 (strongly agree). All tests were distributed and executed online. The
items of the attitude scales were automatically randomized by the software (Qualtrics), for
both attitude objects.

3.3 Description of the course and materials

The on- and offline course developed in this study aimed at stimulating positive
evaluations on the dimensions of primary school teachers’ attitudes towards technology use in
classroom, and stimulating higher order thinking within learners.

As mentioned, the attitudes towards technology use in classroom are formed around
evaluations on four dimensions, namely beliefs, affect, perceived behavioural control and
social norm. The attitudes towards the stimulation of HOTS within learners are formed
around two dimensions, namely beliefs and perceived behavioural control
(Wijnen, Walma van der Molen & Voogt, in progress). To stimulate positive evaluations, this
implied that the sub-components of the attitude dimensions needed to be addressed in the
design of the attitude focused course, meaning that the design aimed at positively influencing
the sub-components, as positive evaluations on the sub-components would lead to positive

evaluations on the attitude dimensions.

Obijectives. To address all sub-components, the course was designed with the
objectives as shown in table 1.

Table 1

Obijectives for the attitude focused teacher training course

At the end of the course the teacher should...

Technology 1 ...believe technology use in classroom is relevant for the
preparation of learners for their future lives in society
...believe technology is a useful tool for learning
...believe technology is easy to use

...have low feelings of anxiety when using technology in classroom

aa B~ W N

...have high feelings of enjoyment when using technology in
classroom

6 ...find himself capable of using technology in classroom
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Table 1 (continued)
7 ...find himself independent from external context factors to be able
to use technology in classroom
8 ...think that for the teacher important individuals are positive about

the use of technology in classroom

HOTS 9 ...believe that the stimulation of HOTS is important for the personal
development of learners
10 ...believe that all learners are capable of using HOTS
11 ...perceive himself capable of stimulating HOTS within learners
12 ...perceive himself independent from external context factors to be

able to stimulate HOTS within learners

The objectives were expected to be addressed by the use of online instructional videos,
and an offline workshop in which teachers could use a newly developed scheme to
collaboratively discuss and develop lessons. Instructional videos and a short reflection
assignment, aimed at addressing objective 1, 2, 3, 9, and 10. The workshop aimed at
addressing objective 2, 3, 4,5, 6, 7, 8, 11, and 12.

Expected effects instructional videos. Expected was that if teachers would watch and
reflect on videos about why technology use in classroom is important for the preparation of
learners for their future lives in society, why and how technology is a useful tool for learning,
why the stimulation of HOTS is important for the personal development of learners and that
every learner is capable of using HOTS, this would lead to changes in the attitude domain of
beliefs. Teachers would namely receive new knowledge, which they briefly reflect on and
could integrate in their existing knowledge and beliefs about teaching. This process of

integrating is further stimulated by the workshop part of the course.

Expected effects workshop. Expected was that the offline workshop part of this study
would lead to changes in the teachers’ attitude sub-components affect, perceived behavioural
control and social norm, as described by Wijnen, Walma van der Molen and Voogt (in
progress). This was expected because in the workshop the teachers collaboratively design and
discuss when learners need to use HOTS and how this can be stimulated. Further, they
explore the possibilities of the use of technology in their education in such a way that it

contributes to the learning goals. In the process teachers were expected to reflect on their
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current practice of teaching and think of how the newly gained knowledge from the
instructional videos in the e-learning part, can be integrated in their lessons. During

the designing of lessons, teachers had the opportunity to repeatedly discover and discuss how
lessons can be aimed at stimulating HOTS, how this would lead to deeper learning and how
technology can support in this. Beside contributing to the belief that stimulating HOTS is
important and technology is a useful tool for learning, teachers might have been able to

gain more self-confidence in designing such lessons. In the collaborative activity teachers
were expected to actively process and generate new knowledge together with colleagues. This
is important because active learning and generating new knowledge are associated with
deeper learning and because teachers are learning together, they can learn from each other
and can support each other’s ideas, which might lead to an increase in self efficacy and the
perceived social norm (Johnson & Johnson, 2008; Prince, 2004; Timperley, 2008) .

Description instructional videos. The online e-learning part of this study was written
and spoken in Dutch and mainly consisted of 3 instructional videos about (video 1) why and
how technology is a useful tool for learning, which had a play time of 2:36 minutes, (video 2)
why technology is important for the future lives of learners in society, which had a play time
of 4:25 minutes and ( video 3) why the stimulation of HOTS among learners is important and
how a teacher can do this, which had a play time of 6:40 minutes. All videos contained a male
voice over which was complemented with images, animations and videos, as can be seen in
figure 5. The videos were stored on Youtube.com and could be played embedded in the e-
learning or on the website of Youtube by clicking the title of the video. The videos were
hidden on Youtube, which means that they could only be seen via a direct link and were

unable to be found on Youtube via the search box by the control group.
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Technologie in de klas en het stimuleren van hogere- orde denken bij leerlingen.

Introductie |«
Het stimuleren van hogere-orde denken bij leerlingen

Colofon Bekijk de onderstaande video's en beantwoord de vragen onderaan de pagina
s
Hogere orde denkvaardigheden
stimuleren in de klas
L Kennisnet | Disciamer Prvacy Cookies [IRENNNNN

Figure 5. Video 3 as displayed in the e-learning on Wikiwijs.nl

The e-learning started with a page that informed the teachers about the educational

objectives of the e-learning which were (1) at the end of the lesson you can tell how

technology can be used in classroom in such a way that it has added value and (2) at the end

of the lesson you can tell why it is important to stimulate higher-order thinking among

learners and how this as a teacher can be done in the classroom. Furthermore, the page

informed the teachers about that the e-learning was meant as preparation for the workshop

and explained the structure of the e-learning (figure 6).

Technologie in de klas en het stimuleren van hogere- orde denken bij leerlingen.

SO c 1 s ne t |

Introductie

Beste leraar,

Wat fijn dat je meedoet aan deze les die gaat over het gebruik van in de kias en het sti van
hogere-orde denken bij leerlingen.

at uit het bekiken van een drietal le desbetreffende onderwerpen en dient als

kshop wa

ekijken via de tabb links op pagina en duren bij elkaar ongeveer viftien minuten. Na de

gevraagd om kort twee vragen te beantwoorden

rde is
erlingen en hoe je dit in de Klas, als

de Klas gebruikt kan worden, zodat het van mee

ijk is om het hogere-orde denken te stimuleren

leerkracht, zou kunnen doen

Figure 6. Welcome page as displayed in the e-learning on Wikiwijs.nl

15
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The instructional videos were placed in two tabs. The two videos about technology
were placed in the upper tab and the video about HOTS were placed in the tab below. In each
tab there was a short assignment asking the teacher to write in one minute about what was the
most important thing that the teacher has learned and about what remained unclear for the

teacher (figure 7).

1 minuut
1. Het belangrijkste dat ik heb geleerd is

2. Wat ik mij nog afvraag is

Reset

Figure 7. Short reflective assignment as displayed in the e-learning on Wikiwijs.nl

Description workshop. The one-hour workshop was held in a regular classroom of the
higher grades in the participating school. After a short introduction about the objectives and
the procedure of the workshop, a 30-minute lecture was held by the researcher in which the e-
learning was summarized and the Al sized scheme with which the teachers can develop
lessons was introduced. After that the teachers formed small groups based on teaching the
same age group of learners for the assignment of collaboratively designing lessons by the use
of the scheme and other supporting materials. The supporting materials were a A4 sized sheet
in which the steps of the scheme were explained, a A4 sized sheet of paper that displayed a
board on which the teachers could write their lesson objectives and a collection of A5 sized
cards that briefly explained the types of technology that were named in the scheme (appendix
E). Teachers designed and discussed lessons for approximately 25 minutes and the researcher
walked between the groups and asked questions about for example the progress and if there
were uncertainties about the assignment or the lessons they were designing. When necessary
the researcher assisted teachers in the use of the scheme by giving examples and asking
questions. The workshop ended with a recap of the workshop and the same one-minute
reflective assignment as in the e-learning, only this time on paper and with an actual duration

of about five minutes, giving everyone the opportunity to finish the assignment.
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Figure 8. Scheme for designing of lessons with HOTS and technology.
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Scheme. The scheme that the teachers used for designing lessons (figure 8 and larger
view in appendix B) displayed a ‘fill in the blanks’ sentence at the top. The ‘blanks’ existed of
words that should be replaced by the teachers by answering the questions in the colours that
correspond with the colours in the to be filled in sentence. Furthermore, the colours
correspond to the sheet that explains the steps that the teachers need to take to answer the
questions (appendix C). The scheme is used from the top to the bottom. First the scheme asks
what the subject matter is that needs to be learned, second what the learner should be able to
do with the subject matter, to what level the learner needs to learn and what learning activity
therefore is applicable, third which product the learner will make, which is the output, fourth
which type of technology could assist the learner in making this product, fifth what the learner
will use this type of technology for, and sixth what the learner needs to do during the process
to reach the learning objective. When all ‘blanks’ are filled in on the answer board (appendix

D) a learning objective is displayed.

Procedure

The ethics commission of the University of Twente was asked for approval of this
study. School leaders were approached via email and/or telephone and asked to participate
with their school in the study. Next, they were asked if they knew other schools that might be
willing to participate. Together with the school leaders, teachers were selected and asked to
participate in the course. For the control condition in addition to the school leaders, individual
teachers were approached as well and asked for participation in the study. Next, they were
asked if they knew other teachers that might be willing to participate. School leaders and
teachers were informed with the purpose of the study and confirmed their participation
through informed consent.

It was expected that the teachers within a school would have interaction about the
treatment and would therefore be able to influence each other. Therefore, all the participating
teachers from a school were assigned to the same condition. Teachers from one school
received the training and teachers from five schools received no training. All participating
teachers from the experimental condition received a link for pre-test via the school leader. All
participating teachers from the control group received a link for the pre-test directly via their
school email address. Teachers were notified that the tests were anonymous and background
characteristics were being collected. When the teachers in the experimental condition received
the pre-test and the online course via the school leader, they could plan their own time to go

through it at their own pace in a timeframe of a week. One week later, in the second week, the
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teachers in the experimental condition participated in the workshop at their school. The third
week the participating teachers received nothing and had the opportunity to execute the
lessons that were designed in the workshop. This was suggested at the end of the workshop. It
is however not measured if this was actually done. At the end of the third week the
participating teachers received the post-test via the school leader. The participants in the
control condition received the post-test at the same time via their email address, while having
received nothing in the period between the pre- and post-test. At the end of the test
participants were thanked for their participation and provided with the opportunity to share
contact details to receive the final anonymized report of the study. An overview of the

planning of the activities per condition is given in figure 9.

Week 1 Week 2 Week 3 Week 4
Experimental Pre-test and . Opportunity to
- . —_— Workshop — Post-test
condition e-leaming execute lessons
Control Pre-test > Post-test
condition

Figure 9. Overview of the planning of the activities per condition.

Data analysis

The quantitative data from the teacher surveys was analysed by the use of SPSS v.
25.0 software. First was analysed if the data fulfilled the statistical assumptions needed for
further analysis. Second Cronbach’s alpha was calculated to measure the reliability of the
scales. Third to establish an effect of the training course, multiple mixed ANOVA were run to
compare pre-and post-test scores on the attitude sub-component scales between the two
conditions. Fourth T-tests were run to investigate pre-and post-test scores on the attitude sub-
component scales for statistical significant differences per condition. The qualitative data
(teacher written reflective notes) was analysed by extracting, sorting and counting the same

self-reported learning outcomes.
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Results

Reliability

As the instrument used for measuring the teachers’ attitude sub-components of
technology use in classroom and the stimulation of HOTS among learners was still in
development by Wijnen et al. (in progress), the instrument was not in advance proven valid
and reliable. As the sample size (n = 26) was too small for conducting a factor analysis,
Cronbach’s Alpha was used instead to measure and establish the internal consistency of the
test items expected to load to the different factors, which are the sub-components of the
attitude dimensions. Of the 12 factors measured by the instrument that is used in this study, 11
were found sufficient reliable with an internal consistency of Cronbach’s alpha ranging from
.68, which was found acceptable, to .89, which was found good. One sub-component factor,
namely teacher’s context dependency regarding the stimulation of HOTS among learners, was
unintentionally left out of the questionnaire and could therefore not be measured in this study.
For the items expected to belong to this factor consequently no Cronbach’s alpha score could
be constructed.

The perceived usefulness of technology subscale originally consisted of 4 items (o =
.76). Item Q11_3 (Appendix F) was deleted for a higher internal consistency (o = .84). The
perceived ease of use of technology subscale consisted of 3 items (o =.71), The perceived
relevance of technology subscale consisted of 3 items (o = .84). The perceived self-efficacy
regarding technology subscale consisted of 6 items (o = .89). The perceived anxiety
regarding technology use subscale consisted of 3 items (o =.86). The perceived enjoyment
regarding technology use subscale consisted of 4 items (o =.72). The perceived social
influence regarding technology use subscale consisted of 4 items (o = .78). The context
dependency regarding technology use subscale originally consisted of 5 items (a = .66). Item
Q11 31 was deleted for a higher internal consistency (o = .68). The perceived relevance
regarding the stimulation of HOTS subscale consisted of 4 items (a. = .86). The perceived
learners’ capability regarding HOTS subscale consisted of 5 items (o = .84). The perceived
self-efficacy regarding the stimulation of HOTS subscale consisted of 4 items (o = .88).

The effects of the on- and offline training course for primary school teachers on the
attitude domains regarding in classroom use of technology and the stimulation of HOTS
among learners were analysed by mixed ANOVA per attitude sub-component with a
statistical significance level at p <0.05. For each test the within-subject variable was time

(pre-and post-test) and the between-subjects variable was condition (experimental and
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control). To determine differences in development between the experimental and control
group, and thus the effectiveness of the training course, interaction effects between time and
condition were investigated. Further analysis of the effectiveness of the course was done by
post-hoc paired t-tests to detect statistical significant differences between pre-and post-test
scores for both conditions separately.

The homogeneity of variances was tested using independent sample t-tests with
Levene’s tests. Results showed that the assumption of homogeneity of variance was satisfied
on all sub-components at a significance level of p = 0.05, except for the post-test regarding
the relevance of technology (P= 0.48). Because the marginal statistical significance and near
equal sample sizes of the two conditions, equal variances were still assumed for further
analysis. Normality tests showed some non-normal distributions on pre- and post-tests
distributions of the sub-components of the attitude domains. As the sample size was small,
this limitation of the non-normality was expected and for the purpose of the study, which was
an exploration of the effectiveness of the training program, therefore accepted.

Results of the multiple repeated measures ANOVA’s are presented in Table 2
(descriptive statistics) and Table 3 (interaction effects).

Table 2

Descriptive statistics pre- and post-test organized by condition and attitude dimension

Experimental group Control group
(n =9) (n=11)
Pre-test Post-test Pre-test Post-test

M SD M SD M SD M SD

Attitude

Technology
Relevance 437 070 441 032 442 063 415 0.72
Usefulness 341 101 370 075 376 0.68 3.67 0.65
Ease of use 285 092 289 078 291 0.76 3.33 0.86
Anxiety 237 099 193 104 215 115 255 1.17
Enjoyment 347 070 347 072 336 066 327 0.85
Self-efficacy 256 0.67 287 079 245 072 268 0.77
Context- 336 066 339 069 336 078 361 0.74
dependency

Subjectivenorm 261 063 275 066 3.16 090 325 0.85
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Table 2 (continued)

Attitude

HOTS
Relevance 425 071 431 063 39 0.71 405 0.73
Learners’ ability 3.64 0.99 384 0.78 3.69 059 358 0.43
Self-efficacy 333 0.77 383 050 3.09 074 314 0.56

* Mean scores attitude sub-components range from: 1 (totally disagree) to 5 (totally agree).

* * Control group HOTS Relevance n = 10.

Table 3

Interaction effects (time * condition) organized by attitude dimension

F p Partial
n2
Attitude Relevance 1.81 .20 .09
Technology
Usefulness 6.30 .02 .26
Ease of use 1.52 23 .08
Anxiety 7.08 .02 .28
Enjoyment 0.22 .65 .01
Self-efficacy 0.24 .63 .01
Context- 0.52 48 .03
dependency
Subjective norm 0.04 .85 .00
Attitude HOTS Relevance 0.05 .82 .00
Learners’ ability 141 .25 .07
Self-efficacy 7.07 .02 .28

* bold values show significant difference in scores between control and experimental group

** significance level at p = 0.05

4.2 Results per subscale

Relevance technology. The univariate analyses did not show a statistical significant
interaction effect of time and condition for the relevance sub-component of the beliefs
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dimension of the attitude towards technology in classroom, F(1, 10) = 1.81, p = .20. See
figure 10 for the interaction plot. Further analysis using paired t-tests, showed no statistical
significant change for the experimental group t(8) = -.23, p = .82, nor for the control group ,
t(10) = 1.70, p = .12, meaning that for both conditions the relevance sub-component did not

significantly change over time.

—#— Experimenta

--@---- Contro

Relevance technology scores

Pre-test Post-test

Figure 10. Mean scores pre- and post-test per condition.

Usefulness technology. The univariate analyses showed a statistical significant
interaction effect of time and condition for the usefulness sub-component of the beliefs
dimension of the attitude towards technology in classroom, F(1, 10) = 6.30, p = .02, 12 = .26.
See figure 11 for the interaction plot. The effect size is therefore high (Cohen, 1988) with
partial n2 of .26, meaning that 26% of the variance in scores for the usefulness sub-
component of the beliefs dimension of the attitude towards technology in classroom, was
accounted for by the training course. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) = -2.29, p = .05, nor for the
control group , t(10) = 1.00, p = .34, meaning that however the interaction effect size was
high, the usefulness sub-component did not significantly change over time for both

conditions.
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Usefulness technology scores

Pre-test Post-test

Figure 11. Mean scores pre- and post-test per condition.

Ease of use technology. The univariate analyses did not show a statistical significant
interaction effect of time and condition for the ease of use sub-component of the beliefs
dimension of the attitude towards technology in classroom, F(1, 10) = 1.52, p = .08. See
figure 12 for the interaction plot. Further analysis using paired t-tests, showed no statistical
significant change for the experimental group t(8) = -.24, p = .81, nor for the control group ,
t(10) = -1.67, p = .13, meaning that for both conditions the ease of use sub-component did not

significantly change over time.

-
—————

= Experimental

—-8—— Control

Ease of use technology scores

Pre-test Post-test

Figure 12. Mean scores pre- and post-test per condition.
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Anxiety technology. The univariate analyses showed a statistical significant
interaction effect of time and condition for the anxiety sub-component of the affect dimension
of the attitude towards technology in classroom, F(1, 10) = 7.08, p = .02, n2 = .28. See figure
13 for the interaction plot. The effect size is therefore high (Cohen, 1988) with partial n2 of
.28, meaning that 28% of the variance in scores for the anxiety sub-component of the affect
dimension of the attitude towards technology in classroom, was accounted for by the training
course. Further analysis using paired t-tests, showed a statistical significant decrease for the
experimental group t(8) = 2.53, p = .018, while for the control group there was no statistical
significant change, t(10) = -1.61, p = .14, this indicates that the training course had a negative

effect on the anxiety of primary school teachers towards technology use in classroom.

—e Experimental

Anxiety technology scores

Figure 13. Mean scores pre- and post-test per condition.

Enjoyment technology. The univariate analyses did not show a statistical significant
interaction effect of time and condition for the enjoyment sub-component of the affect
dimension of the attitude towards technology in classroom, F(1, 10) = 0.22, p = .65. See
figure 14 for the interaction plot. Further analysis using paired t-tests, showed no statistical
significant change for the experimental group t(8) = .00, p = 1.00, nor for the control group ,
t(10) = .60, p = .56, meaning that for both conditions the enjoyment sub-component did not

significantly change over time.
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Enjoyment technology scores
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Figure 14. Mean scores pre- and post-test per condition.

Self-efficacy technology. The univariate analyses did not show a statistical significant
interaction effect of time and condition for the self-efficacy sub-component of the perceived
behavioural control dimension of the attitude towards technology in classroom, F(1, 10) =
0.24, p = .63. See figure 15 for the interaction plot. Further analysis using paired t-tests,
showed no statistical significant change for the experimental group t(8) = -2.09, p = .07, nor
for the control group , t(10) = -2.14, p = .06, meaning that for both conditions the self-efficacy

sub-component did not significantly change over time.

—&— Experimental

==0== Control

Self-efficacy technology scores

Pre-test Post-test

Figure 15. Mean scores pre- and post-test per condition.

Context dependency technology. The univariate analyses did not show a statistical

significant interaction effect of time and condition for the context dependency sub-component
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of the perceived behavioural control dimension of the attitude towards technology in
classroom, F(1, 10) = 0.52, p = .48. See figure 16 for the interaction plot. Further analysis
using paired t-tests, showed no statistical significant change for the experimental group t(8) =
-.15, p =.088, nor for the control group , t(10) = -1.07, p = .31, meaning that for both

conditions the context dependency sub-component did not significantly change over time.

-----------
o e

Context dependency technology scores

Figure 16. Mean scores pre- and post-test per condition.

Subjective norm technology. The univariate analyses did not show a statistical
significant interaction effect of time and condition for the subjective norm sub-component of
the social norm dimension of the attitude towards technology in classroom, F(1, 10) = 0.04, p
= .85. See figure 17 for the interaction plot. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) = -.89, p = .40, nor for the control
group, t(10) = -.50, p = .63, meaning that for both conditions the subjective norm sub-

component did not significantly change over time.
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Figure 17. Mean scores pre- and post-test per condition.

Relevance HOTS. The univariate analyses did not show a statistical significant
interaction effect of time and condition for the relevance sub-component of the beliefs
dimension of the attitude towards the stimulation of HOTS among learners, F(1, 10) = 0.05, p
= .82. See figure 18 for the interaction plot. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) = -.45, p = .67, nor for the control
group, t(9) =-.67, p = .52, meaning that for both conditions the relevance sub-component did
not significantly change over time.

e Exprimental

== 8—- LOontro

Relevance HOTS scores

Pre-test Post-test

Figure 18. Mean scores pre- and post-test per condition.

Learners’ ability HOTS. The univariate analyses did not show a statistical significant

interaction effect of time and condition for the learners’ ability sub-component of the beliefs
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dimension of the attitude towards the stimulation of HOTS among learners, F(1, 10) =1.41, p
=.25. See figure 19 for the interaction plot. Further analysis using paired t-tests, showed no
statistical significant change for the experimental group t(8) = -.82, p = .44, nor for the control
group, t(10) = .88, p = .40, meaning that for both conditions the learners’ ability sub-

component did not significantly change over time.

—8— Experimental

==== Coniro

Learners’ability HOTS scores

Pre-test Post-test

Figure 19. Mean scores pre- and post-test per condition.

Self-efficacy HOTS. The univariate analyses showed a statistical significant
interaction effect of time and condition for the self-efficacy sub-component of the perceived
behavioural control dimension of the attitude towards the stimulation of HOTS among
learners, F(1, 10) = 7.07, p = .02, n2 = .28. See figure 20 for the interaction plot. The effect
size is therefore high (Cohen, 1988) with partial n2 of .28, meaning that 28% of the variance
in scores for the self-efficacy sub-component of the perceived behavioural control dimension
of the attitude towards the stimulation of HOTS among learners, was accounted for by the
training course. Further analysis using paired t-tests, showed a statistical significant increase
for the experimental group t(8) = -3.62, p = .004, while for the control group there was no
statistical significant change, t(10) = -43, p = .68, this indicates that the training course had a
positive effect on the self-efficacy of primary school teachers towards the stimulation of

HOTS among learners.
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Figure 20. Mean scores pre- and post-test per condition.

4.3 Qualitative reflections. At the end of the course teachers in the experimental group were
asked to briefly state on paper 1 what they think is the most valuable thing they have learned
during the training and 2 what remained unclear. Of the 14 participating teachers, 12 wrote
the short reflections.

Learned. Of the teachers, 6 wrote statements related to the attitude sub-component of
usefulness of technology in classroom, namely that they had learned that technology is a
useful tool for learning or more useful than they initially thought, 5 wrote statements related
to the attitude sub-component of ease of use of technology and/or the stimulation of HOTS
among learners, namely that they learned an easy way to design lessons with technology
and/or aimed at the stimulation of HOTS, 1 wrote a statement related to the attitude sub-
component of self-efficacy, namely that he or she learned about his or hers process in
designing lessons and how this can be improved and 1 wrote a statement about that he or she
learned that there are endless possibilities and he or she should extend his or hers scope. It’s
not clear if this statement is related to the attitude sub-component of context dependency
meaning more possibilities in designing lessons with the technology or aimed at the
stimulation of HOTS at the specific school, or endless possibilities for technology in general
to be used in education, which will be more related to the attitude sub-component of
usefulness of technology.

Unclear. Of the teachers, 5 wrote a question directly related to the attitude sub-
component of context dependency. Of these, 4 were about the feasibility for a school to buy

technology, and 1 was about possible time constraints. Furthermore, there were also questions
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that were not directly related to an attitude sub-component which were marked as ‘how to’
questions. Of these, 2 teachers wrote a question about how to implement the lesson-
development scheme that was used in the workshop in their school, 2 teachers wrote a
question about how to use a specific part in the scheme, and 1 teacher wrote a question about

how specific types of technology can be used.

5. Discussion

The findings of this study suggest that some attitude dimension sub-components of
technology use in classroom, as well as the stimulation of HOTS among learners can
positively be influenced by the on- and offline training course used in this study.

Quantitative evidence gathered via surveys (pre-and post-test) indicates a negative
effect of the course on the anxiety sub-component of the affect dimension regarding
technology use in classroom, meaning that the average teachers’ anxiety levels had dropped
significantly. Furthermore, the self-efficacy sub-component of the perceived behavioural
control dimension of teachers’ attitudes toward the stimulation of HOTS showed a significant
increase, meaning that teachers on average felt more competent in designing and executing
lessons in which the HOTS of learners are stimulated.

Qualitative evidence gathered via short on-paper reflections after the workshop part of
the training, partly supported these findings and in addition indicated that there might have
been more effects than could be drawn from the quantitative data. Half of the teachers who
executed the reflective assignment namely wrote that they had learned that technology is a
more useful tool for learning than they initially thought. This thus suggests that there was an
effect regarding the usefulness attitude dimension sub-component of technology. When
looking at the quantitative data, however, the image is somewhat different. While there was
an interaction effect found for the usefulness attitude dimension sub-component of
technology, there was no statistically significant change between the pre-and post-test scores
per condition. In contrast to the qualitative data, this indicates that the attitudes of teachers
regarding this sub-component had not changed. There are thus qualitative indications of a
possible effect on the usefulness sub-component, only these could not be supported by
quantitative data in this study.

Another surprising finding is, while no significant change was found in the
guantitative data for the ease-of-use sub-component of the attitude dimension of beliefs

regarding technology use in classroom, almost half of the teachers who wrote what they had
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learned, stated that they learned an easy way to design lessons with technology and/or aimed
at the stimulation of HOTS, e.g., “In this way, learning goals can be quickly concretized and
finding digital tools becomes easier ”.

It is important to consider when looking at the qualitative data that the absence of
statements related to other attitude dimension sub-components than the ones described above,
might have to do with the type of question that has been asked. Asked is namely, to write
what has been ‘learned’. Teachers might easier form sentences related to, for instance the
usefulness of technology, as something that has been learned. This is namely something you
can actually been taught. After the workshop one might state that he learned that technology
is a useful tool for learning, because he learned new knowledge about the use of technology in
classroom and has seen examples in which the use of technology has added value. That this
changed the attitude as well is probably not noticed by the teacher. For other attitude sub-
components, it might be more difficult or irrelevant to form sentences about what has been
learned, compared to the usefulness sub-component. When looking for example at the anxiety
sub-component, it seems not likely that a teacher states that he has ‘learned’ that his anxiety
towards the use of technology decreased. This is mostly not something you learn; it is
something that occurs. One could thus have probably not learned about his decrease in
anxiety towards the use of technology in classroom, while there was in fact a negative change
in anxiety, although unobtrusive and at the attitude level instead of the knowledge level. This
might explain why the anxiety sub-component that showed significant changes via the
quantitative analysis, does not show changes via the qualitative analysis.

Of the reflections of the teachers, some statements about what remained unclear could
particularly be related to the context-dependency attitude sub-component of the perceived-
behavioural-control dimension regarding the in classroom use of technology, which is
supported via the quantitative evidence of this study as there were no significant changes in
the scores on this sub-component. Most of the context dependency seems related to the
expected costs involved when one would want to start working with technology, as this is
what the teachers mainly wrote about.

As stated before, it seems that the relatively short intervention of the study had an
effect on 3 attitude dimension sub-components. This is an important result because attitudes
are formed by multiple evaluations around an attitude object, which might suggest that
changes in attitudes need time to occur (Ajzen, 2001). This would mean that professional
development programs with a long duration are needed to have an effect. The results of this

study however indicate that that multiple positive evaluations around an attitude object can in
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fact take place via professional training programs with a short duration that furthermore partly
take place online. It would be interesting to see how this holds when this would be
investigated with a larger sample size and if the attitude changes would also be apparent on
long term. An effective program with a short duration, which could partly take place online
would be of high practical value as it would reduce cost for schools for professional
development and reduce the time that schools need to invest. The reduced time investment
seems especially promising for the development of teachers, as all schools that were asked to
participate except, 1 mentioned time-constraints as the primary reason for not being able to
participate in the training course. The majority also mentioned that when they would have had
time, they would have wanted to participate because they viewed technology use in classroom
and the stimulation of HOTS as important topics to receive training on.

Another interesting topic to explore is that while it seems that 3-sub-components of
different attitude dimensions can be influenced by the training that is used in this study, it
might be that on longer term more sub-components are influenced and that longer term effects
might be stronger. This might be possible because when the 3 sub-components of the attitude
dimensions are improved, this would mean that the attitude dimensions itself are improved.
The overall attitude dimension score is namely an average of the scores on the sub-
components (Wijnen et al., in progress). According to the theory of planned behaviour (Ajzen,
2001) this increase might lead to the intention to perform certain behaviour, for example
aiming at the stimulation of HOTS more often. This, then, could lead to performing this
behaviour. When the teacher performs this behaviour and experiences this as positive
regarding for example an increase in learning outcomes, this could lead to further positive
evaluations regarding the attitude object. Possibly on other attitude dimension sub-
components than the 3 which were influenced by the training of this study. If the new positive
evaluations take place it could create a cycle as these positive evaluations on the sub-
components would again have an effect on the overall attitude towards an object, which
according to the theory of planned behaviour could again lead to the intention to perform
certain behaviour, and so forth.

First evidence for the existence of this cycle of attitude improvement can be found in
the practice causal loop of Howard and Thompson (2016). This causal loop for example
states that when a teacher has positive experiences with the use of technology in classroom, in
such a way that learning outcomes are improved, this would lead to an increase in the idea
that technology supports learning and lead to a change in the beliefs about teaching. This

could for example lead to an increased use of technology in learning, or the intention to
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participate in professional development. This suggestion seems directly related to the
usefulness sub-component of the beliefs dimension of the attitudes towards technology use in
classroom in the attitude dimension framework of Wijnen et al. (in progress). This sub-
component is namely about exactly that idea.

This study was a first exploration of the effects of a relatively short and cost-effective
on- and offline training course on the attitudes of primary school teachers. The actual
classroom change was therefore not within the scope of this study. It would however be
valuable for further research to measure these possible in-classroom changes and thereby
particularly investigate if positive changes in the scores on the attitude sub-components will
lead to a change in the teaching of teachers and if these changes then will lead to further
changes in the attitude sub-components and teaching. This would namely indicate that a cycle
of attitude improvement exists. When this would be confirmed, one could further investigate
to what extent attitude dimensions and its sub-components need to be influenced via training
to start such a cycle. It is furthermore, as stated before, recommended for future research to 1
measure the effects of the course with a larger sample size and at more schools to improve the
reliability and the generalizability of the findings, as the sample size of this current study was
rather low and necessary statistical assumptions could not be completely met, and 2
investigate which components of the training led to which changes in the attitude dimension
sub-components and which not, leading to possible suggestions about how the training can be
improved. Currently it is namely not clear if the instructional videos, the workshop, or a
combination of both caused the effects and let alone which parts of the videos and/or
workshop. Only the training as a whole has been investigated, and while this increased the
chances of finding an effect, to improve the training it is important to know what exactly
caused the effects. After that it can be investigated if removing or changing ineffective parts
would lead to a more effective training.

This study contributed to practice by providing a cost- and time effective training
course for the improvement of primary teachers’ attitudes towards technology use in
classroom and the stimulation of HOTS among learners.

This study contributes to science by providing explorative evidence that the sub-
components of the attitudes dimensions as described by Wijnen, Walma van der Molen and
Voogt (in progress), can be influenced by a short on- and offline training course containing
short video lectures, a workshop and a scheme for the design and development of lessons.
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Appendix A

NECEE RS
N

L N
o /\’ > /‘\.' < b
\WHWWEME.

Deze vragenlijst gaat over de houding van leerkrachten ten aanzien van het gebruik
van technologie in de les en het stimuleren van hogere orde denken bij leerlingen.

Lees eerst onderstaande informatie goed door, voordat je aan de vragen beqint.

Eerlijke mening: Het is belangrijk dat je de vragen eerlijk beantwoordt zodat het
onderzoek een eerlijk beeld oplevert. Er zijn geen goede of foute antwoorden, het
gaat echt om jouw persoonlijke mening. We willen je vragen om de vragenlijst
volledig in te vullen omdat onvolledige vragenlijsten niet gebruikt kunnen worden
voor het onderzoek.

Anonimiteit: De vragenlijsten worden anoniem verwerkt en niet gekoppeld aan

personen. Wel zouden we graag de mogelijkheid hebben om de data van een afzonderijke
school te bekijken. Daarom vragen we je om de naam van de school in te vullen, deze
naam wordt viteindelijk niet genoemd in het onderzoeksverslag. Ook wordt er gevraagd om
een code te maken. Deze wordt gebruiki om de eersie en de tweede meting aan elkaar te
koppelen.

Over de vragenlijst: Het kan voorkomen dat sommige vragen erg op eliaar lijken.
Dat voelt misschien overbodig, maar dat is statistisch gezien noodzakelijk om de
vragenlijst betrouwbaar te maken. Daarom verzoeken we je om toch alle vragen in
te vullen.

Onderdelen:

Deze vragenlijst bestaat uit de volgende onderdelen:
0. Achtergrondkenmerken

1. Toegang tot technologie

2. Technologie in de les

3. Het stimuleren van hogere-orde denken

Alvast hartelijk dank voor je medewerking!

() Ik heb de bovenstaande informatie gelezen en ga ermee akkoord dat mijn
antweorden op deze vragenlijst worden gebruikt voor onderzoeksdoeleindan.

Omdat je de vragenlijst uiteindelijk twee keer gaat invullen is het voor het koppelen van de
gegevens van de eerste vragenlijst aan de tweede (zonder dat we weten wie je bent)
belangrijk een unieke code te maken. Deze code wordt alleen voor de koppeling gebruikt.
Kun je daarom hieronder (aan elkaar, zonder spatie) jouw geboortedatum en het nummer
van je postcode invullen? Dus bijvoorbeeld 01 januari 1980 en postcode 1234 AB wordt
dan - 010119801234

Vul hieronder jouw unieke code in.
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Op welke school werk jg?

|k ben een. ..

() Man
() Vrouw

Wat is je leeftijd?

Aan welke groep geef je dit jaar les?

() Groep 1-2
O Groep 3-4
() Groep 5-6
() Groep7-8
() Anders, namelijk

Wat is je hoogst genoten vooropleiding?

() PABO

() Academische PABO

O HeBO

() HBOC Master

() Academische Master

() Verkorte lerarenopleiding/ zij-instromer

() Anders
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Geef aan in hoeverre jij toegang hebt tot de onderstaande technelogische middelen op
jouw school om te gebruiken in je lessen.

1. geen 5. altijd weel ik
foegang teegang nief

iPadsfablets o Q
Smariboard
Computers/laplops
Smariphones

Robois (bijv. Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Onitwerpsoftware
Simulatiesoftware
Webiste maker
Tekstverwerkingzsoftware
Videobewerkingssoftware

Intermet

C OO0 CO0OO0O0O0O0O0 O COO0
©C OO0 O0OO0O0O00O0 O COCOO0ON
O OO0 O0OO0O0O00O0O0 O OO0«
C OO0 O0OO0O0O00O00 O OO0 »*
C OO0 O0OO0O0O00O0 O OCO0OO0
000000000 O O0O0O0

Digitale methode
software

Geef aan in hoeverre de onderstaande technologische middelen van voldoende kwaliteit
Zijn (werken ze naar behoren)

1. zeer 5. Zeer
slechte goede
kwaliteit lwaliteit

O

= |
=
-

O O00COO0OO0O0O0C O OO0 O0:;

iPadsfablets o
Smariboard
Computers/laplops
Smariphones

Robots (bijv Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Onitwerpsoftware
Simulatiesoftware
Webiste maker
Tekstverwerkingzsoftware
Videobewerkingssoftware
Internet

Digitale methode
software

C OO0 O0OO0O0O0O00 O CO0OO0
©C OO0 O0OO0OO0O0C0O0 O OO0 N
O OO0 O0OO0OO0O0O0 O OO0 =
C OO0 O0OO0O0O0O0C0 O OO0 *
C OO0 O0OO0O0O00 O OCO0OO0
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Geef aan in hoe vaak je de onderstaande technologische middelen in je lessen gebruikt

iPadsAablets
Smariboard
Computers/aptops
Smariphones

Robols (bijv Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Ontwerpsoftware
Simulatiesoftware
Webisle maker
Tekstverwerkingssoftware
Videobewerkingssoftware
Internet

Digitale methode
software

1. nooit

O CO0OO0OO0O0O0OO0OD0CO O OO0O0O0

C CO0O0O0O0O0O0C0O ©C OOCOO0ONw

C CO00O0O00O0O00O0 © OO0 O0 =

O o000 C0OO0O0C0 O OO0~

5. altijd
O

O OO0 O0OO0O00O0OD0CO O 00O

Geef aan in hoeverre je vindt dat de onderstaande technologische middelen van
meerwaarde zijn voor het ondenwijs.

iPadsitablets
Smartboard
Computers/aptops
Smartphones

Robots (bijv Beebot of
Dash)

3D printer

Digitale camera

Virtual Reality
Onkwerpsoftware
Simulatiesoftware
Webisle maker
Tekstverwerkingssoftware
Videobewerkingssoftware
Internet

Digitale methode
software

1. zeer
weinig
meerwaarde

O 0O00O0O00O0O0CCO O OO0O0O0

O C0O0O0OO0O0O0OO0O0O0OO0O © OCOOONw

O OC0O0OO0OO0O0O0OO0OO0OO0O O OO0 O0 =«

O 00000000 © OCO0OO0

5. zeer veel
meenyaarde

@]

O OO0 O0O0O0O00O0O0 O C0O0

nvt.

O OO0 O0OCO0O0C0O O OO0 00

=
=
el

O OO0 O0O0O0OO0OO0O0O0OO0O © OO0 0 ;
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BELANGRIJK: De onderstaande vragen gaan over TECHMOLOGIE.

Met technologie bedoelen we in dit onderzoek, digitale leermiddelen (Zowel hardware

als software) die jij als leerkracht kunt gebruiken als leermiddel om je lessen fe
vermijken/ondersteunen. Voorbeelden hiervan zijn, hardware: laptops, smartphones, tablets,
3D printers,

educatieve robots (BeeBol, DASH). Software: Office toepassingen, simulatiesoftware,
ontwerpsoftware,

programmeersofiware, videobhewerkingssoftware.

Geef aan in hoeverre je het eens bent met de volgende stellingan.

1.
helemaal 5

mee helerﬁaal
oneens 2. 3. 4. mee eens
Ik ben goed in staat om technologieén te kiezen
die de didactische werkvormen in mijn lessen o o o @] ]
verijken
Ik denk dat het erg weinig moeite kost om 0 ] ] ) 0

nieuwe technologie te gebruiken in mijn lessen

Vioor mij is de aanwezigheid van inhoudelijke

ondersteuning in de vorm van een ICT-

coordinator bepalend of ik wel of geen o o o O O
technologie gebruik in mijn lessen

Ik heb het geveel dat op onze school de visie
over het inzetten van technologie in het O O O )] ]
onderwijs helder is

Ik weord merveus bij het idee dat ik met
techmologie in mijn lessen moet werken o o o O o

De moed zakt me in de schoenen als ik iets
nieuws moet doen met fechnologie in mijn O ] ] )] ]
lessen

Vioor mij is de aanwezigheid van inhoudelijke

ondersteuning in de vorm van lesmaterialen

bepalend of ik wel of geen technologie gebruik o o o O O
im mijn leszen

Ik ben goed in staat om lessen te geven waarbij

technologie, vakinhoud en didactiek op een O O O )] ]
goede manier zijn geintegreerd

Ik denk dat het heel makkelijk iz om technologie
te gebruiken in mijn lessen

Ik woel mij gedreven om lessen te geven met
technologie

Ik ben enthousiast over het gebruik van
technologie in mijn lessen

Ik denk dat het erg belangrijk is voor de

toekomst van leerlingen dat zij de mogelijkheid

hebben om met technologie te leren werken op o o o O O
school

Vioor mij is exira tijd doorslaggevend of ik wel of 0 ] 0

geen technologie gebruik in mijn lessen

Vioor mij voelt het gebruik van technologie in
mijn lessen als een posifieve uitdaging

Ik denk dat het essentieel is voor leerlingen om

met technologie te leren werken, zodat zij goed

voorbereid worden op de ontwikkelingen in de o o o O O
samenleving
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Ik denk dat het heel eenvoudig is om nieuwe
technologie in te zetten in mijn lessen

Voor mij is de beschikbaarheid van een
scholingsprogramma een voonwaarde om
technologie te gebruiken in mijn lessen

Ik denk dat ik met behulp van technologie de
lesinhoud veel makkelijker op een
gedifferenticerde manier kan aanbieden

Ik heb het gevoel dat het inzetten van
technologie in de les op onze school wordt
gewaardeerd

Ik ben goed op de hoogte van technologieen
die ik kan gebruiken om leeringen inzicht te
geven in de vakken waarin ik lesgeef

Ik vind het leuk om met technologie te
experimenteren in mijn lessen

Ik denk dat het cruciaal is dat leeringen de rol
van fechnologie in de maatschappij begrijpen

Ik denk dat ik met behulp van nieuwe
technologie mijn instructie veel meer kan
variéren

Ik heb het gevoel dat in het onderwijs op onze
school technologie een belangrijke plaats heeft

Ik weeet precies hoe ik technologieén kan
gebruiken om concepten uit verschillende
vakken op een andere manier te presenteren
aan mijn leeringen

Ik ben goed in staat om technologieén te kiezen
die de leerprocessen van mijn leerlingen
versterken

Voor mij is de aanwezigheid van fechnizsche
ondersieuning bepalend of ik wel of geen
technologie gebruik in mijn lessen

Ik heb het gevoel dat mijn collega's het gebruik
van fechnologie in het onderwijs belangrijk
vinden

Ik denk dat het gebruik van technologie in mijn
lessen zeer nuttig is om het dieper leren van
lzeringen mogelijk te maken

Ik voel mij gespannen als ik technologie most
gebruiken in mijn lessen

Ik ben goed in staat om technologieén te kiszen
die de lesinhoud voor de vakken waarin ik
lesgeef ondersteunen

Ik denk dat de leemresultaten van mijn
leeringen aanzienlijk verbeteren door het
gebruik van technalogie
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BELANGRIJK: De onderstaande vragen gaan aover HET STIMULEREN VAN HOGERE-
ORDE DEMEEN

Met het stimuleren van hogere-orde denken bij leerlingen bedoelen we het aanbieden van
opdrachten, vragen, problemen of dilemma’s waarbi] kinderen complexe cognitieve
denkvaardigheden moeten gebruiken (zZoals analyseren, evalueren en creatief denken) om
te

komen tot een oplossing, beslissing, voorspelling, oordeel of product. Voorbeelden hiervan
Zijin

(1) leerlingen zoveel mogelijk oplossingen laten bedenken voor een gegeven probleem, (2)
leerlingen een ontwerp laten maken voor een nieuw nog niet bestaand product, (3)
leerlingen

voor- en tegenargumenten laten bedenken rondom een stelling om zo een eigen mening fe
vormen over een bepaald onderwerp.

Geef aan in hoeverre je het eens bent met de volgende stellingen.

1.helemaal 5
mee helemaal
oneens 2 3. 4. mee eens
Ik denk dat het cruciaal is voor het leren van
lzeringen dat zij worden aangezat tot hogers- @] o )] @] @]
orde denken
Ik beschik over genoeg vaardigheden om mijn
lezzen te verrijken met hogere-orde )] [ )] )] )]
denkopdrachien
Ik denk dat we van 'zwakke' leerlingen geen 'S 0 O 'S 'S

hogere-orde denken moeten verwachien

Ik denk dat opdrachien die hogere-orde

denken vereisen veel geschikter zijn voaor )] [ )] )] )]
"slimme" leeringen dan voor 'zwakke' leeringen

Ik ben goed in staat vragen te stellen aan mijn

leerfingen waarmee hogere-orde denken wordt ] o )] ] ]
gestimuleerd
Ik denk dat "zwakke' leedingen opdrachien die 0 0 O 0 0

hogere-orde denken vereisen niet aan kunnen

Ik ben goed in staat om zelf opdrachten fe
maken die mijn lzeringen aanzetten fot ] o )] ] ]
hogere-orde denken

Ik denk dat het voor de ontwikkeling van het
denken van leerfingen essentiee] is om hogere- ] o ] ] ]
orde denken te simuleren

Ik denk dat het sfimuleren van hogere-orde
denken zo belangrijk is, dat alle leerkrachien ] O (] ] ]
dit regelmatig moeten doen in hun lessen

Ik denk dat "slimme’ leerlingen veel beter zijn in

hogere-orde denken dan 'zwakke' leerlingen O o O O O
Ik denk dat opdrachien die hogere-orde

denken vereisen frustrerend zijn voor 'zwakke' ] O ] ] ]
leeringen

Om de cntwikkeling van het denken van

leeringen te stimuleren, vind ik dat je niet

vroeg genoeg kunt beginnen met het ] O ] ] ]
aanbieden van opdrachien waarin hogere-orde

denken aan bod komi

Ik ben goed in staat om leeringen te

begeleiden bij het maken van opdrachien

waarbij zij aangezet worden tot hogere-orde O O O O O
denken

46



FOCUSED TECHNOLOGY AND

ATTITUDE

Appendix B




AR ) ) SRR (oI P RRER) € STERD AYE EPETDITN D

¢216010uy23)(5zaplbuiliaal|

(ype3 8ibo0o ‘sdeyy 8600 ‘Alig)
al1emyos yeeypue’]
(rapnBaun) ‘swuswrl ‘Alg)
ewweiboid ulph |
(1319609 Aig)
ewweiboxd yuenpnny
(oipms uonopy do)s ‘Mig)
ewwesboid uonow doys
(spompm ‘eipadopm Alg)
apadopfoua auuQ
(psir “Alg)
ewweiboid diamuo Yuyospli |
(A2uh9 ‘1oasald 8simoid ‘Alg)
$100} p1oqibig
(19zind ‘10zz0M "Aig)
ewwesBoid uapeeysy 4
(apoNpuyy ‘sejstawpulyy ‘dewpuiye ‘sn'eigang ‘Alig)
ewwesboid dewpuiy
(Jeqaweg SMOPUIM ‘NEW-O-Jsedusass ‘Alig)
ewweiboid aweudouuaydrs
(Aayuow Aenng ‘Suwuo- 80009 ‘SWLIO) YOOI ‘Aig)
ewweiboud ayanbuz

eunueiboid ZIND (/8pI08I8010A YOS0IIW Alg)
19pI0J8Ie)S -

(awo) syeifeg axep ‘void ‘eubisep dus ‘Aig)
ewweiboid uaya) dins -

(weibojuy 'Ar'19s€3 ‘MY ‘Alig)
ewweiboid dydesboyuy -

(punbuiys ‘Alg) ewnweiBboid 0apiA/0}0) JanorIBIU|
alemyos apoyyaw ajendiq
{10014 BZIM 400| BANIY ‘AlQ)
190|A aABNORIBN|
ajqe) LHVINS
sophusiese
(puneq ‘ooyeA ‘buig ‘860oo ‘Alig)
auyoewnaoz
{pg ajpoog ‘Alig)
uad g¢

aqmnoA

(0id Olpns Asy ewoiyD HujoQg Aq usaiosusalp ‘Alg)
alemyos Aeyewoiyd

(u 8sde7 “Alig)
alem)jos asde| awn |

(uy 816009 ‘Alg)
wnasni jeendiq

(1oyps wiy us 0j0) SMOPUIM ‘BION| ‘Alig)
ewwesBoid Duppramaqoapin
uoneanp3 yenauw

(1sasa)ui ‘JopimL ‘weibejsu| §ooqades ‘Alg)
eipaw |e10s

(adAxs “Alg)
ewweiboidiey)

(Aexew Aoxen '(uweibold ‘yoyesos ‘Aig)
ewweiboid 1eawwerbord

(suqami ‘Aig)
edruonalI3

(l-aysqamuliyy ‘1u°qammnol jooyos ‘(ssaidpiom ‘Alg)

Ja)ew 8)Isqam -

£ Uauna)siapuo uuaiy Buiiaa) ap uey 2160j0UY23) UBA ULIOA 3)IOM ‘¥
R REEEEEEEEEEIIRRRI IR = —_—— S e d

suayew Buipas) ap ez 3onpoid ¥I9M €

(ouinpay ‘yqosw ‘Id Ausqdsey ‘Alg)
191100u02/12INAWOD Ul -
Jadiamyuo aweo -
(161ped ‘Alg)
progyud jeendiq -
(B0 saxyewdewpuy )'aibbod ‘wWod owowpuIw ‘Alg)
alemyos dewpuiy -
elowed 0)04 -
e1aLLIeD 0BPIA -
eiawed uapetd 09¢ -
(suonipadxa 81009 ‘pseoqpse) 81600 ‘Alig)
Ayjeay jenpiA -
Ayjeay pajuawbny -
(loqu ‘suuojspulyy obe ‘jogesg j0qozO ‘Alig)
10404 a1eqieawwelbord -
(Areiny ‘doysojoyd ‘Alig)
ewweiboid Buppemeqojo -
(gewred 'peaipooq ‘dnyajeys 8ibood ‘pedssyuL ‘Alg)
ewwesbosd diemyuo Q¢ -
(lured ‘Allg)
ewweiboiduaye) jeendiq -
(ubisagu| sqopy 1aysiqnd yososomw ‘Alig) ewnuesboid diamyuo aneanqngd -
(8j0uhay ‘zaid ‘JI0diamod Yososoy ‘Alg)
alemyjosanejuasald -
(s198yspealdg 86009 'siequiny elddy [8oX3 Yoo ‘Allg)
ewweiboid yoayspeauds -
(uayuawnaog ejboog ‘sabed ajddy PIom yososiw Alg)
JaJamIBnIsHa ) -
proqibiq -
Jepuud-qg -




ATTITUDE FOCUSED TECHNOLOGY AND HOTS TEACHER TRAINING

Appendix C

De leerling kan [onderwerp) (leeractiviteit) door een [[SEOHNEH te

maken met gebruik van _ om- , waarbij de
leerling(proces).

Stap 1.1: Beschrijf de belangrijkste leeronderwerpen van de leerlingen van de komende maand.
Kies tien onderwerpen die jullie interessant vinden en waar jullie graag mee aan de slag willen.
Schrijf deze op de bordjes.

Stap 1.2: Kies één van de tien bordjes met leeronderwerpen.

Stap 2: Kijk naar de taxonomie van Bloom. Bedenk in hoeverre de leerling de leerstof moet
beheersen. Dit varieert van enkel het onthouden en reproduceren van de leerstof zonder begrip,
tot het zelf kunnen creéren van iets nieuws met of naar aanleiding van de leerstof. Kies het best
passende niveau van de taxonomie van Bloom en kies een bijpassende leeractiviteit.

Stap 3: Kies een geschikt product dat de leerling gaat maken.

Stap 4: Kies een vorm van technologie die de leerling in het proces kan ondersteunen.
Stap 5: Leg kort uit waarvoor de leerling die vorm van technologie gaat gebruiken.
Stap 6: Beschrijf hoe de leerling de leeractiviteit uitvoert.

Stap 8: Herhaal stap 2 t/m 7 totdat alle tien de onderwerpen behandeld zijn.

Stap 9: Bekijk de tien gemaakte leerdoelen. Welk leerdoel vinden jullie het beste of het meest
interessant? Waarom? Je kunt de leerdoelen bijvoorbeeld beoordelen op de leeropbrengsten, het
proces, de denkvaardigheden, de (on)mogelijkheden tot samenwerken, originaliteit,
uitvoerbaarheid, efficiéntie, etc.

Stap 10: Bedenk aan de hand van het leerdoel dat jullie het beste of het meest interessant vinden
hoe de opdracht eruit komt te zien. Beschrijf welke stappen de leerling moet doorlopen, welke
materialen er nodig zijn, hoeveel tijd er voor de opdracht en de subonderdelen beschikbaar is en
hoe de leerling ondersteund wordt.

Voorbeelden:

De leerling kan de Mona Lisa, - door _ te maken met gebruik van _
BB o de podcast terug te kunnen luisteren en te delen met anderen, waarbij de leerling
verschillende schilderijen vergelijkt op basis van theorie over schilderkunst en zijn eigen mening.

De leerling kan de. menselljkehand — door _ te maken, met gebruik van -
IR o op een laagdrempelige manier de werking van een hand na te kunnen doen, waarbij
de leerling informatie verzamelt, beoordeeld, combineert, test en alternatieven bedenkt.
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Appendix D
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Appendix E

Beschrijving:

Een 3D printer is een apparaat waar je snel prototypes | \

mee kunt maken. Alhoewel de |eeractiviteit vooral zal
draaien om het 3d-ontwerpen kan een \eerling door-
middel van een 3d-printer zijn ontwerp in de praktijk
testen en gebruiken. Het ontwerp kan dus getest, ge-
gvalueerd en aangepast worden en/of gebruikt wor-
den om een doel mee te bereiken. Daardoor wordt

& het 3d ontwerpen petekenisvol voor de leerling.




ATTITUDE FOCUSED TECHNOLOGY AND HOTS TEACHER TRAINING 52
Appendix F
Table 4
Scale items of customized instrument™ with item-codes and corresponding statements in
Dutch.
Scale Item Corresponding statement in Dutch
code
Technology
Usefulness Q111 Ik denk dat ik met behulp van technologie de lesinhoud veel
makkelijker op een gedifferentieerde manier kan aanbieden
Q11 2 Ik denk dat de leerresultaten van mijn leerlingen aanzienlijk
verbeteren door het gebruik van technologie
Q11 3 Ik denk dat het gebruik van technologie in mijn lessen zeer
nuttig is om het dieper leren van leerlingen mogelijk te maken
Q11 4 Ik denk dat ik met behulp van nieuwe technologie mijn
instructie veel meer kan variéren
Ease of use Q11 5 Ik denk dat het heel makkelijk is om technologie te gebruiken
in mijn lessen
Ql1 6 Ik denk dat het erg weinig moeite kost om nieuwe technologie
te gebruiken in mijn lessen
Q11 7 Ik denk dat het heel eenvoudig is om nieuwe technologie in te
zetten in mijn lessen
Relevance Q11 8 Ik denk dat het essentieel is voor leerlingen om met
technologie te leren werken, zodat zij goed voorbereid worden
op de ontwikkelingen in de samenleving
Q11 9 Ik denk dat het cruciaal is dat leerlingen de rol van technologie
in de maatschappij begrijpen
Q11 10 Ik denk dat het erg belangrijk is voor de toekomst van
leerlingen dat zij de mogelijkheid hebben om met technologie
te leren werken op school
Self-efficacy  Q11_11 Ik ben goed op de hoogte van technologieén die ik kan
gebruiken om leerlingen inzicht te geven in de vakken waarin
ik lesgeef
Q11 12 Ik ben goed in staat om technologieén te kiezen die de
lesinhoud voor de vakken waarin ik lesgeef ondersteunen
Q11 13 Ik weet precies hoe ik technologieén kan gebruiken om
concepten uit verschillende vakken op een andere manier te
presenteren aan mijn leerlingen
Q11 14 Ik ben goed in staat om technologieén te kiezen die de
didactische werkvormen in mijn lessen verrijken
Q11 15 Ik ben goed in staat om technologieén te kiezen die de
leerprocessen van mijn leerlingen versterken
Q11 16 Ik ben goed in staat om lessen te geven waarbij technologie,
vakinhoud en didactiek op een goede manier zijn geintegreerd
Anxiety Q11 17 De moed zakt me in de schoenen als ik iets nieuws moet doen
met technologie in mijn lessen
Q11 18 Ik voel mij gespannen als ik technologie moet gebruiken in

mijn lessen
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Q11 19 Ik word nerveus bij het idee dat ik met technologie in mijn
lessen moet werken

Enjoyment Q11 20 Ik voel mij gedreven om lessen te geven met technologie
Q11 21 Ik ben enthousiast over het gebruik van technologie in mijn
lessen

Q11 22  Voor mij voelt het gebruik van technologie in mijn lessen als
een positieve uitdaging
Q11 23 Ik vind het leuk om met technologie te experimenteren in mijn

lessen
Subjective Q11 24 Ik heb het gevoel dat in het onderwijs op onze school
norm technologie een belangrijke plaats heeft

Q11 25 Ik heb het gevoel dat op onze school de visie over het inzetten
van technologie in het onderwijs helder is
Q11 26 Ik heb het gevoel dat het inzetten van technologie in de les op
onze school wordt gewaardeerd
Q11 27 Ik heb het gevoel dat mijn collega's het gebruik van
technologie in het onderwijs belangrijk vinden
Context Q11 28  Voor mij is de aanwezigheid van technische ondersteuning
dependency bepalend of ik wel of geen technologie gebruik in mijn lessen
Q11 29  Voor mij is de aanwezigheid van inhoudelijke ondersteuning in
de vorm van lesmaterialen bepalend of ik wel of geen
technologie gebruik in mijn lessen
Q11 30 Voor mij is de aanwezigheid van inhoudelijke ondersteuning in
de vorm van een ICT-cod6rdinator bepalend of ik wel of geen
technologie gebruik in mijn lessen
Q11 31 Voor mij is extra tijd doorslaggevend of ik wel of geen
technologie gebruik in mijn lessen
Q11 32 Voor mij is de beschikbaarheid van een scholingsprogramma
een voorwaarde om technologie te gebruiken in mijn lessen

HOTS

Relevance Q191 Ik denk dat het voor de ontwikkeling van het denken van
leerlingen essentieel is om hogere-orde denken te stimuleren
Q19 2 Om de ontwikkeling van het denken van leerlingen te
stimuleren, vind ik dat je niet vroeg genoeg kunt beginnen met
het aanbieden van opdrachten waarin hogere-orde denken aan
bod komt
Q19 3 Ik denk dat het cruciaal is voor het leren van leerlingen dat zij
worden aangezet tot hogere-orde denken
Q19 4 Ik denk dat het stimuleren van hogere-orde denken zo
belangrijk is, dat alle leerkrachten dit regelmatig moeten doen
in hun lessen
Learners’ Q19 5 lkdenk dat 'slimme’ leerlingen veel beter zijn in hogere-orde
ability denken dan ‘'zwakke' leerlingen
Q19 6 Ik denk dat opdrachten die hogere-orde denken vereisen veel
geschikter zijn voor 'slimme’ leerlingen dan voor ‘zwakke'
leerlingen
Q19 7 Ik denk dat opdrachten die hogere-orde denken vereisen
frustrerend zijn voor 'zwakke' leerlingen
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Q19 8 Ikdenk dat 'zwakke' leerlingen opdrachten die hogere-orde
denken vereisen niet aan kunnen

Q19 9 Ikdenk dat we van 'zwakke' leerlingen geen hogere-orde
denken moeten verwachten

Self-efficacy Q19 10 Ik ben goed in staat vragen te stellen aan mijn leerlingen

waarmee hogere-orde denken wordt gestimuleerd

Q19 11 Ik ben goed in staat om leerlingen te begeleiden bij het maken
van opdrachten waarbij zij aangezet worden tot hogere-orde
denken

Q19 12 Ik ben goed in staat om zelf opdrachten te maken die mijn
leerlingen aanzetten tot hogere-orde denken

Q19 13 Ik beschik over genoeg vaardigheden om mijn lessen te
verrijken met hogere-orde denkopdrachten

* Original instrument is developed by (Wijnen, et al. (in progress).
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