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12. TO FLIP OR NOT TO FLIP — STUDENTS’ USE OF THE LEARNING
MATERIAL IN A FLIPPED UNIVERSITY ORGANIC CHEMISTRY COURSE

Karolina Broman?, Dan Johnels?
1Umed University, Umed, Sweden

Abstract

University chemistry courses have had a similar approach to teaching for a long time, with chemistry
professors lecturing in a traditional manner. Today, flipped learning approaches have found their ways
into higher education and positive results from for example the US have been spread and made Swedish
university chemistry teachers interested and curious to develop their courses. The rationale of flipped
learning is to incorporate an active learning approach in the lecture halls and thereby hopefully both
increase student engagement and learning outcomes. In this presentation, an implementation project
where an organic chemistry course has changed focus from traditional teaching to flipped learning will
be presented.

1 Introduction

To make students’ learning environments more active and thereby improve learning outcomes as well
as student engagement, flipped learning approaches have emerged since the beginning of the 21st
century (Seery, 2015). In the US, several projects have focused university chemistry courses, general and
organic chemistry in specific, and as Pienta states , lecturing in general or organic chemistry is easy.
Doing the things to make sure everyone in one’s class learning is far more challenging” (Pienta, 2016, p.
1). In this project, we follow an organic chemistry university course when changing from a more
traditional teaching method to a new pedagogical approach emanating from an objective to develop
chemistry courses and to learn from previous educational research.

Flipped learning, or inverted teaching, relates to blended learning where activities in class and at home
are shifted, i.e. lectures are moved from university lecture halls to something students do at home and
where problem solving and “homework” is done at university lessons (Christiansen, 2014). To flip a
classroom is not a fixed and regulated methodology with explicit rules, several different approaches
have been presented in previous research (e.g. Christiansen, Lambert, Dadelson, Dupree, & Kingsford,
2017; Eichler & Peeples, 2016; Mooring, Mitchell, & Burrows, 2016). However, three big ideas portraying
flipped learning are highlighted by Schnell and Mazur (2015); (1) to achieve deeper learning, prior
knowledge is required, (2) engagement makes student learn better, and (3) flipped classrooms influence
students’ learning outside the course frame and thereby affect their future self-regulated learning. The
importance of prior knowledge as a foundation for higher order thinking has been stated since many
years by several scholars (cf. Ausubel, Novak, & Hanesian, 1968; Zohar, 2004) and within the flipped
learning approach, this is often intended to be achieved through on-line lectures students watch before
coming to the classroom. Nevertheless, flipped classroom approaches do not depend on technology,
they focus the pedagogy or philosophy in general and are therefore seen as a new mind-set where
learning and the learner is emphasised, not teaching and the teacher (Schnell & Mazur, 2015; Seery,
2015).



2 Theoretical framework

Flipped learning approaches emanates from several different theoretical frameworks, depending on
aspects explored. Seery (2015) presents in his recent review on flipped learning in higher education
chemistry connections to constructivism, cognitive load theory or different motivation theories (e.g.
self-determination theory). In this study, students’ use of the pre-lecture assets, that is the on-line
lectures and the quizzes, relates to the constructivism paradigm, whereas students’ collaboration in the
group work in class and peer instruction relates to a more socio-cultural paradigm (Mooring et al.,
2016).

3 Research methods

This study uses the format of a previously applied structure of a flipped organic chemistry university
course (Eichler & Peeples, 2016). The structure is similar to most published university chemistry flipped
learning projects according to Seery’s (2015) review. In the pre-lecture learning step, on-line lectures are
available to the students who are supposed to look them through before coming to class. After watching
the lectures, short quizzes are given that the students are supposed to solve the evening before the
scheduled class. The teacher looks through the results from the quizzes before going to class to be
updated on students’ responses and thereby their potential misconceptions. In the second step, during
the scheduled lessons, in-class collaborative group learning focuses difficulties and ambiguities students
have observed in their preparations. Students work with problem solving and peer instruction is
observed and explored (Schnell & Mazur, 2015).

In Sweden, flipped learning approaches are uncommon compared to the US and a Swedish university
chemistry department had intentions to develop their teaching approaches, with the aim to improve
students’ learning outcomes and increase students’ engagement in chemistry. A half-term organic
chemistry course with 28 students was chosen as the first chemistry course to implement a flipped
learning approach. The course professor (i.e. second author) developed the course and produced all
learning material, including 23 screencasts half-an-hour each, handouts and quizzes. The professor had
taught this and similar courses more than 25 times previous to this occasion and we could therefore use
his competence and experience in the process.

Questionnaires with both open and closed questions were given to the students in the beginning and
after the course to collect their experiences on how they plan to use the teaching material and how they
perceive their use of it. The actual use of the teaching material (the on-line lectures, handouts and
quizzes) was also monitored through the university’s learning and collaboration platform, Cambro.
Besides quantitative empirical data, classroom observations were made by first author to evaluate the
in-class group work discussions.

4 Results

The empirical data is under analysis but will be presented at the conference; however, one apparent
result already seen is the language of the course. Most students have Swedish as their first language,
however the course is available for foreign exchange students and therefore the course material is
produced in English. This is something that students state as complicating for the learning process, even
though students always are used to chemistry textbooks written in English. In class, the group
discussions were always done in Swedish if no none-Swedish students were in the group. The teacher
also responded in Swedish if everyone in the group were Swedish-talking.

We will present how the students tackled both the on-line lectures and quizzes at home and the in-class
chemistry problems with peers in relation both to constructivist and socio-cultural theories. Different
groupings within the class will be presented, for example, how different group of students (e.g. students
on the Master of Science Programme in Biotechnology, future chemistry teachers or chemists) used the
course material. Both quantitative results describing students’ perceived experiences as well as
qualitative observation data will be explored in the presentation.



4 Discussion and conclusion

To follow an implementation of a new teaching and learning approach, i.e. flipped learning, in a
university course that has been taught in the same way for more than 30 years will be elaborated and
both advantages and challenges will be discussed.
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13. COLLABORATION BETWEEN UNIVERSITY AND SCHOOL - HOW DO
WE MAKE USE OF EACH OTHER’S COMPETENCIES?

Karolina Broman'
1Umed University, Umed, Sweden

Abstract

Through design-based research, two collaboration projects between school and university are presented
to illustrate how science education research can both inform practice and at the same time learn from
practice. Evidence-based practice has been elaborated for more than 25 years, however several aspects
still need more consideration. How can we achieve a win-win situation for both research and practice,
how can we make use of both parts and not only try to implement research in schools in a one-way
manner? In this study, two different collaboration projects concerning teacher education and in-service
teacher training will be used as examples to highlight the possibilities for a collaboration where both
parts benefit from each other. Through the lens of design-based research, the development of the
projects will be emphasised in the presentation.

1 Introduction

Collaboration projects between science education research and the surrounding society have become
more and more important today, partly with intentions to spread educational research to practitioners,
partly to find new research areas relevant for practice. But how can we collaborate to develop and
improve science education research and make use of experiences from teachers? How can a research-
practice partnership be valuable for both parts? On the other hand, one foundation for schools is to rely
on a scientific foundation as well as be evidence-based (Ryve, Hemmi & Kornhall, 2016). How can
practice develop from educational research? Two ongoing projects, one emanating from a larger project
from Vinnova (Sweden’s innovation agency) and one project developed through a position as a NATDID-
ambassador (NATDID, the Swedish National Centre for Science and Technology Education) will be
presented and experiences from the first rounds of the projects will be elaborated. For a research
purpose, this collaboration will be analysed from a theoretical point of view.

The first project presented is named “Mojligheternas mote” (the meeting of possibilities) and is a part of
a large Vinnova project “Samverkanssakrade utbildningsprogram”. “Mojligheternas mote” is a meeting
between university teachers/researchers and school teachers to develop ideas with the aim to produce
examples for students’ project degree course (master thesis), a one-term project that teacher students
do in the end of their teacher education to connect practice with research. Previous experiences from
these project degree courses are that students choose topics mostly similar to projects done by students
before and with little value for school and explicit influence from school practice. The intention with
“Mojligheternas mote” was to connect school teachers with university teachers/researchers to develop
concrete ideas for students to work further with. In this study the focus is on the part where science (i.e.
chemistry, physics, biology and science studies) is involved.

The second project is a “book club” realised within the larger project of NATDID, a national centre with
an aim to make science and technology education research available to teachers in a valuable format.
After contact with headmasters and teachers in a Swedish municipality, a group of upper secondary
science teachers applied to participate in a book club where I, as a NATDID-ambassador and a chemistry
education researcher, helped the teachers to find suitable research to read concerning areas the
teachers requested (e.g. ICT in science education, assessment of open-ended chemistry problems) and
then acted as a discussant when meeting to discuss the research together with their experience from
practice.
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The aim of the study is to learn from the collaboration between school and university and develop it
further to make use of each other’s competencies. The research question in focus is: How can two
collaboration projects between practice and research develop both teacher education and teachers’ in-
service training?

2 Theoretical framework

Interventions to analyse and improve the activities within the two projects are designed in a cyclical
process, according to the paradigm of design-based research, DBR (Bell, 2004; Edelson, 2002; Juuti &
Lavonen, 2006). Bell (2004, p. 251) highlight that Design-based research is focused on the development of
sustained innovation in education. The first project, “Mdjligheternas méte”, has been accomplished two
times whereas the book club has a cycle of one year and is still on the first round. The main idea of DBR
is to make teaching and learning research more relevant for educational practice. Wang and Hannafin
(2005, p. 6) define DBR as “a systematic but flexible methodology aimed to improve educational practices
through iterative analysis, design, development, and implementation, based on collaboration among
researchers and practitioners in real world settings, and leading to contextually sensitive design
principles and theories”. The intentions for using DBR as a means of framing the two projects are mostly
to be thorough in the process and to evaluate all steps in the cycles and thereby develop the design
further for the next cycles. Besides DBR, affective frameworks as the Haussler et al. (1998) framework
will be applied to explore the teachers’ interest in participating in the projects. Interest from teachers to
participate in collaboration projects is seen as a foundation for further development and interest as an
affective construct will be elaborated in the presentation (cf. Krapp & Prenzel, 2011).

3 Research methods

From both projects, all written correspondence from the teachers involved in the project and
experiences from meetings between research and practice have been collected as empirical data and is
analysed using the DBR cycle. In the first project, “Mojligheternas moéte”, two rounds have been carried
out and in total four science teachers and three university researchers/educators have participated. In
the second project, five teachers and one researcher form the book club. Besides the teachers
participating in the projects, interviews with the teachers and the researchers about their experiences
about the two projects have recently been conducted and will be analysed and presented at the
conference. All teachers and researchers have voluntarily agreed to participate in the projects and
appropriate ethical guidelines have been applied (Swedish Research Council, 2011).

4 Results

One overall result is that the teachers involved in the two projects are positive to participate and
engaged in the project. One exemplary quote from the interviews with a teacher in project 1
(Mojligheternas mate): | see clear possibilities from us in school to help the teacher students to guide
them to their project degree, and then it is so much easier, and more valuable, for us to take part in the
project and help the students to collect empirical data. Not as today where students all the time ask me to
do surveys and interviews where I’'m not really interested. The interviews about the book club show
more focus on the teachers’ own training: It’s great to have the possibilities to ask for concrete help from
a science education researcher to find good texts to read about something we have chosen and then to
take time to discuss it with my colleagues. Different interest aspects have been stated by the teachers
and will be presented. Difficulties are also emphasised, then almost always mentioning the time-issue,
that teachers feel they do not get enough time to work in projects valuable for both themselves and for
school practice.

In the first project where two cycles are finalised, the final written texts presenting project degree
examples to the students will be analysed together with the correspondence between teachers in
schools and the university and will be elaborated in the presentation.

4 Discussion and conclusion
This study focuses evidence-based practice and how collaboration projects might improve both practice
and research. The first project concerning teacher education and the second on in-service training.
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Teachers’ own interest to participate in these projects are found important for engagement and the use
of the DBR cycle as a means to emphasise the assessment of the project have clearly influenced the
results. This spiral DBR cycle is applicable now moving into the next round of the projects.
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14. DEVELOPING A LEARNING PROGRESSION FOR STUDENTS: FROM
EVERYDAY TO SCIENTIFIC OBSERVATION IN GEOLOGY

Kari Beate Remmen?, Merethe Frgyland?
IUniversity Of Oslo, Department of teacher education and school research, Oslo, Norway, ?Norwegian Center for
Science Education, Oslo, Norway

Abstract

This study addresses how students use observation to identify rocks — a key activity for geologists. This is
carried out by investigating how an intervention — a tool for rock identification — proposed in a recent
study can support students to identify rocks in line with a scientific perspective. Data consists of videos
of 19 small student groups from three schools (55 students aged 16-18) who identified rocks. Drawing
on the Observation framework by Eberbach & Crowley (2009), we analyze how students observed rocks:
how they noticed features of rocks and how they connected the features to geological processes.
Findings revealed that three student groups used everyday observation to identify rocks, 13 groups
performed rock identification on a transitional level, while three groups performed in line with scientific
observation. This indicated that the “tool for rock identification” enabled most students to achieve a
more scientific understanding of rock identification. Based on the findings, we argue that scientific
observation is critical for engaging in scientific practices that support scientific understanding of rocks.
We also propose that the findings can be used to develop an Observation framework for rock
identification that can be used by teachers to support and assess students’ understanding.

1 Introduction

This study investigates how students use observation to identify rocks. Previous research reviewed by
Francek (2013) document students’ difficulties with rock identification. Yet rock identification is included
in many countries’ curriculums, because rock identification is a key activity for geologists. They observe
specific features of rocks to determine whether the sample is magmatic, metamorphic, and
sedimentary, and then make inferences about the rock’s geological history. Hence, the purpose of this
study is to discuss how students can identify rocks in line with a scientific perspective.

2 Theoretical background

Students develop understanding by participating in activities requiring application of scientific content
and practices (Duschl & Grandy, 2013). Scientific practices are specified in the US framework for science
education as: asking questions, developing and using models, planning and carrying out investigations,
analyzing an interpreting data, using mathematics and computational thinking, constructing
explanations, engaging in argument from evidence, and obtaining, evaluating and communicating
information (NRC, 2012).

However, none of these practices include the word “observation”, despite the fact that scientific
observation is a prerequisite for the aforementioned scientific practices. Scientific practices such as
“planning and carrying out investigations” cannot be done without knowing what to observe or how to
do it (Duschl & Bybee, 2014). Therefore, scientific observation has a key role in science education
(Hodson, 1986).

Eberbach and Crowley (2009) proposed a framework of four components of scientific observation:
noticing, expectations, observation records, and productive dispositions. Within each component,
Eberbach and Crowley distinguish between different levels: everyday, transitional and scientific. On an
everyday level, students cannot distinguish between relevant and irrelevant features and cannot
connect features to scientific theories, whereas the scientific level involves an ability to notice relevant
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features and interpret them in a scientific framework. This implies that teaching need to support
students to develop scientific observation skills (Hodson, 1986).

In a recent study (Authors & Colleague, 20XX), we investigated how scientific observation was
emphasized in the teaching of rock identification in one elementary class and one secondary class.
When the teaching focused on naming rocks without using observations, the students were unable to
identify rocks consistent with a geological framework. By contrast, the students demonstrated a
scientific understanding of rocks when the teaching emphasized geological observation by using a “tool
for rock identification” (henceforth: RID-tool).

The RID- tool consists of the pattern of rocks as a relevant feature to be noticed. The pattern denotes
which main group the sample belongs to: Dotted pattern =magmatic rocks, stripes = metamorphic rocks
and layer-on-layer with fossils = sedimentary rocks. Each pattern is linked to the geological process
explaining how the rock gained its feature: Dotted pattern is created by solidification of melted rock,
stripy patterns form when rocks are changed due to high pressure and temperature in plate collisions
and layer-on-layer are formed when materials are deposited by water and wind.

The present study addresses how the RID-tool can support secondary students’ rock identification more
effectively. Our research question is: How do students use observation to identify rocks?

3 Research methods
55 students (aged 16-18) from three different schools in Norway participated in this study. Their
teachers told that they had implemented the RID-tool in their teaching.

We collected video data (using head-mounted cameras) by asking the students to sit in small groups (2-4
students), and asked them to identify a collection of rock samples (Figure 1). 55 students resulted in 19
small groups, producing 19 videos of 5-10 minutes.

Viewing the videos we used the two components —
Noticing (noticing relevant features of an object) and
Expectations (interpreting features in a scientific
framework) — from Eberbach and Crowley (2009) to
analyze how students used observation (everyday, 4
transitional or scientific) to identify the rock samples as Flgure 1. Rocks to ’de”t’fy

evident in their talk and actions. v ‘
4 Results

Almost all student groups reached a correct conclusion:  F

they sorted the rock samples into three groups and explained the associated geological processes.
However, the analysis of how the students reached the conclusion revealed that they used observation
in different ways to identify rocks: three student groups used everyday observation, 13 groups used
transitional, and three groups used scientific observation. Further details are presented below.

Everyday observation
Noticing: In three groups, the students tried to memorize whether they had seen a similar sample
before — as exemplified by Tom’s utterance:

Tom [About a magmatic sample]: This is not basalt, but what was it called, | can’t remember...
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Expectations: When the students could not remember the name, they began noticing both relevant (i.e.
bands, dots, layers) and irrelevant features of the samples (i.e. shape, roughness, smell). However, the
features did not enable them to identify which main group the sample belonged to. When asked by the
researcher, the students recalled simple definitions of rock formation — e.g., “high pressure and
temperature” — without linking to plate tectonics or to observable features in the sample, which
reflected everyday observation.

Transitional observation

Noticing: In 13 groups, relevant features (dots, stripes, layers) prevailed in the students’ noticing.
However, many students spent a long time discussing whether a rock was “stripy” or “layer-on-layer”.
This indicated that they focused on relevant features, without being to see the difference.

Expectations: When connecting the features (patterns) to geological processes, confusions and
misunderstandings emerged — for instance:

Georg: These are magmatic because they are dotted and have been under high pressure and
temperature. And that influences the consistence of the rock [pointing at specific features of the
sample].

Georg referred to the formation of metamorphic rocks when explaining how the magmatic samples
gained a dotted pattern. This indicated transitional observation.

Scientific observation

Noticing: Three student groups sorted samples by noticing the patterns (dots, stripes, layers). Next they
proceed to notice additional relevant features to identify the samples. For instance — identifying slate,
the students tried to “draw” on a sheet of paper to determine whether the sample was an alun or clay
slate. This showed that they were able to name rocks based on noticing features at a more specific level.

Expectations: The students explained how the rock gained its pattern. For instance, when explaining
metamorphic rocks, the students referred to high pressure and temperature due to plate collisions. This
indicated an understanding that large-scale geological processes cause changes in rocks, which
corresponds to scientific observation.

4 Discussion and conclusion

Our findings indicate that the secondary students had developed an ability to identify rocks using
observation, as opposed to previous studies showing that students lack scientific understanding of rocks
(Francek, 2013). Hence, the RID-tool seems important for supporting students’ understanding. However,
the variation in the level of observation revealed that there are aspects of the RID-tool that needs to be
discussed in order to support more students to achieve scientific observation, which would be a
prerequisite for scientific practices.

First, students using everyday observation suggested that they had not understood how features are
clues in rock identification. Therefore, teaching needs to ensure that students understand the scientific
purpose of noticing relevant features. However, it might not be enough to know about the RID-tool. The
students at the transitional level confused “stripes” and “layer-on-layer”, suggesting that they had
learned what features to notice, but could not really apply it to identify new samples. Thus, students
need enough opportunities to practice noticing in different contexts over time (Authors & Colleague,
20XX).

Second, the students at the everyday and transitional levels encountered more difficulties with using the
features of rocks as clues for geological processes. Noticing relevant features has little value if students
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are unable to explain how the features developed within a geological framework (Eberbach & Crowley,
2009). Therefore, our findings indicate that explaining how rocks gained their features is critical in order
to identify rocks in a scientific way.

Based on the discussion, we will construct an Observation framework particular to rock identification,
proving a tool for teachers to support and assess students’ development from everyday to scientific
observation. This is critical for engaging students in scientific practices. Therefore, a message to science
educators is to emphasize “scientific observation” more explicit in the scientific practices.
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15. ELABORATION AND NEGOTIATION OF NEW CONTENT. THE USE OF
MEANING-MAKING RESOURCES IN MULTILINGUAL SCIENCE
CLASSROOMS

Monica Axelsson?, Kristina Danielsson?, Britt Jakobson?, Jenny Uddling®
IStockholm University, Stockholm, Sweden

Abstract

This presentation reports results from a study aiming at examining multilingual students’ meaning-
making in science when instructed through Swedish. Focus is on how new content is elaborated and
negotiated through various semiotic resources such as written and spoken language, still and moving
images, gestures and physical artefacts. Data consist of video and audio recordings and digital
photographs from two multilingual physics classrooms (students aged 11-12 and 14-15 respectively) and
one biology classroom (students aged 14-15 years). Theoretically, the project takes its stance in social
semiotics and pragmatist theory. Data are analysed through systemic functional linguistics, multimodal
analyses and Dewey’s principle of continuity. The results show that the teachers and the students were
engaged in meaning-making activities involving a variety of semiotic resources in ways that sometimes
matched both students’ linguistic and scientific level. However, some observations indicate classroom
practices that might constitute a hindrance for meaning-making. The study has implications for ways of
promoting multilingual students’ meaning-making in science, including learning science, competent
action, that is, norms about how to act in the science classroom, and communicating through different
modes.

1 Introduction
We present results from a project funded by the Swedish Research Council, studying classroom
interaction and its contribution to multilingual students” meaning-making in science. Our point of
departure is the fact that various semiotic resources are used in all meaning-making situations,
especially in science classrooms (Danielsson, 2016; Kress, 2010; Kress et al., 2001; Lemke, 1998). Lemke
(1998) found that multiple resources were used in an upper secondary physics classroom. He concludes
that various semiotic resources need to be used in the science classroom, since each resource can
contribute to meaning-making in specific ways, and since a certain level of redundancy can be beneficial
for learning. Kress and colleagues (2001) showed that multimodal ensembles were used in a lower
secondary biology classroom to present different aspects of blood circulation, such as a 3D model of a
torso, gestures, speech, drawings, each resource being used in accordance with their modal affordance
(Kress, 2010). Likewise, Danielsson (2016) revealed that lower secondary chemistry teachers used
gestures, writing, speech and drawings in accordance to their respective modal affordances when
introducing the atom as a scientific concept. Gestures (and speech) highlighted dynamic aspects, while
images highlighted the different particles, giving a static image of the atom. An implication is that
classroom discussions might enhance students’ learning, which might be important especially for
students learning science in a second language.

Our research question addresses how new content is elaborated and negotiated in classroom
activities through various semiotic resources.

2 Theoretical framework

Our theories emanate from social semiotics (Halliday & Matthiessen, 2004; Jewitt, 2016; Kress, 2010)
and pragmatist theory (Dewey, 1938/1997). In social semiotics, the choice of resource for meaning-
making is viewed as a result of social, cultural and situational factors, including participants and
available semiotic modes and resources. A central concept for our analyses is the notion of ‘affordance’
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(Gibson, 1977; Kress, 2010), here defined as the potential for meaning-making or potentials and
limitations of the resources used (Kress, 2010).

Dewey’s (1938/1997) principle of continuity implies that earlier experiences are reconstructed
and transformed from a purpose, having consequences for meaning-making in the present and future
situations. Accordingly, science meaning-making is continuous, however, not always taking the route
intended by a teacher (Jakobson, 2008; Lave, 1996; Wickman, 2006). Continuity can be seen in how
students interact and proceed in situated action, using language and other resources.

3 Research methods

We present results from three multilingual classrooms in three different schools, two physics classrooms
(students aged 11-12 and 14-15) and one biology classroom (students aged 14-15 years). The schools
are linguistically and culturally diverse, located in suburbs. Most of the students are multilingual with
varied proficiencies in Swedish.

The lessons deal with the units Sound, Measuring time and the Human body. Data consist of
video/audio recordings, digital photographs and students’ written texts. The project adheres to the
ethical principles outlined by the Swedish Research Council (2011).

Data is analysed through multimodal analysis by the use of systemic functional linguistics (SFL)
and Dewey’s principle of continuity.

We describe the overall design of the lessons according to a number of activities that were
noted. For each activity, we specify the semiotic resources used, including multimodal
ensembles, that is, combinations of resources in different semiotic modes forming an entity (Jewitt,
2016).

;‘I’deational ‘

Representation

jinterpersonali\ %:_I'extual i

Figur 1. Metafunctions in communication (Halliday 1978; Bergh Nestlog 2012).

A basis for SFL (Halliday 1978) is the idea that all communication and all resources used in
communication can be described through three metafunctions realised simultaneously in all
communicative events (Figure 1): ideational, textual and interpersonal. Regarding disciplinary discourse,
all subjects have developed resources in relation to these dimensions: displaying knowledge (field;
ideational metafunction), being authoritative (tenor; interpersonal metafunction) and organizing
information (mode; textual metafunction). The framework has mainly been used for written texts and
needs some adaptation for analyses of classroom interaction (Bergh Nestlog, 2012). Our data is analysed
in regard to content (ideational metafunction), how the content is expressed and organised (textual
metafunction) and the interpersonal metafunction as to how relations are created through interaction
between participants or between participants and the resources used. Regarding the interpersonal
metafunction, special focus is on how teachers and students position themselves in relation to the
discourse of science, i.e. to what extent they use the authoritative voice of science or more everyday
ways of expressing content. Moreover, central to our analyses is to what extent the use of different
resources is continuous, or coherent, with the purpose of the activity.

4 Results
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Teachers and students used several resources when elaborating and negotiating about content, often in
multimodal ensembles. Analyses from all units revealed similar results, although with some difference.
The following example is from the Sound unit in one classroom:

- Ideational metafunction: content was specialised - sound waves and the wave model to explain
how sound travels through different media. This content was explained by connections to
students’ everyday experiences (throwing a stone in water, which creates waves) or through the
scientific wave model.

- Textual metafunction: content was expressed through various resources and could be more or
less specialised, such as spoken exposition combining gestures and specialised concepts like
compression vs. expansion in multimodal ensembles or an analogy to standing in a line being
pushed.

- Interpersonal metafunction: on the one hand students were drawn into the content through
questions, inclusive voice and connections to earlier experiences. On the other hand, the
teacher used resources in line with science proper.

Moreover, this lesson was continuous with learning about sound, seen in student’s actions and
discussions. Their earlier experiences were reconstructed and transformed in the new situation in line
with the teacher’s purpose. Consequently, the students made meaning of the science content.

4 Discussion and conclusion

The students were afforded various channels for meaning-making which can be especially beneficial for
students learning in their second language. However, an implication of our study is that teachers might
need to enhance their awareness of their use of different resources as well as the ways in which they
create opportunities for students to make meaning of the science content through a variety of semiotic
modes. Possibly, students can benefit from getting opportunities to reason about their observations in
small groups or whole class, and from receiving instructions about both how and what to discuss.
Furthermore, students would also benefit from discussions about modal affordances and how different
resources are related in a given situation. Such discussions can promote continuity between the purpose
of the activity and the actual meaning-making. Also, through such discussions, students can develop
their disciplinary literacy, in this case learning science, expressed through competent action in the
science classroom and communicating through different modes.
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16. TEKNIKAMNET | SVENSK GRUNDSKOLAS TIDIGA SKOLAR SETT
GENOM FORSKNINGSCIRKELNS LUPP

Peter Gustafsson®, Gunnar Jonsson?, Tor Nilsson?!
IMdlardalen University, Eskilstuna and Vdsterds, Sweden

Abstract

Technology has been a compulsory subject in the Swedish school curriculum since 1980. However, many
primary school teachers say that they do not feel comfortable with teaching technology. This often
results in a teaching time that is a (too) small part of the total teaching time of science and technology.
In addition, studies show that pupils probably are not given equivalent education as the syllabi may be
interpreted in different ways. With this as a background, we have conducted three research circles
under the guidance of researchers, in three municipalities in the Malardalen region addressing teachers
working in preschool class to grade 6. Each circle had up to five participants and had five meetings
during a year. Based on the teachers’ own questions and needs we have studied didactic literature
connected to the subject technology, discussed the syllabi for technology and different forms of
teaching support. Results of the research circles were that the teachers have had time and opportunity
to talk technology and find inspiration to try new ideas in their teaching. They experienced opportunities
to work with a subject content linked to the syllabi for technology and ways to integrate technology with
other school subjects.

1 Introduktion

Teknik har varit ett obligatoriskt &mne i svenska grundskolan sedan 1980 ars laroplan. Trots detta har
amnet haft svart att etablera sig da det dnnu saknar tradition som eget dmne och med egen form
(Bjorkholm, 2015). Manga larare som undervisar de lagre aldrarnas elever uppger ocksa att de inte
kdnner sig bekvdama med att undervisa i teknik, vilket innebéar att amnet ofta far en for liten del av den
totala undervisningen inom naturvetenskap och teknik (Skolinspektionen, 2014). Dessutom visar studier
att eleverna med stor sannolikhet inte far likvardig undervisning eftersom kursplanen tolkas pa olika satt
(Bjurulf, 2008; SOU 2010:28; Teknikforetegen & Cetis, 2013). Detta ar inte enbart ett svenskt fenomen
utan internationella studier pavisar likheter i andra lander (Benson, 2012; Koski, 2014). Detta synliggor
ett behov att vidare utbilda lararna i vad teknikdimnet kan ha for innehall och hur de kan arbeta med
teknik i grundskolans lagre aldrar.

| en tidigare genomford enkatstudie (Nilsson, Sundqvist, & Gustafsson, 2016) med larare fran tre olika
grundskolor i tre olika stader i méalardalsregionen fran skolans tidigare ar (F-6) noterades att de lararna
har en uppfattning om vad teknik ar och innehaller, som ratt val 6verensstimmer med vad
teknikfilosofer och teknikdidaktiker beskriver som teknikens karaktar (Collier-Reed, 2006; DiGironimo,
2010; Mitcham, 1994); teknik ar produkter eller artefakter, anvandning av dessa, deras utveckling éver
tid, kunskap att kunna utveckla och tillverka produkterna samt en I6sning pa ett problem. Men en nagot
svagare respons erholls for att teknik ar sjalva produkten eller artefakten, nagot som dven noterats
tidigare (Engstrom & Hager, 2015). En tendens ar att uppfatta produkten som teknik forst nar den
anvands.

Med syfte att férdjupa kunskapen om hur larare ser pa teknikdmnet i skolan, hur de arbetar med det

och samtidigt tillsammans utvecklar var kunskap om teknik i skolan startades tre forskningscirklar i tre
olika kommuner i mélardalsregionen med larare fran skolans tidigare ar (F-6).

2 Bakgrund
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Etableringen av teknik som d@mne i svensk skola &r relativt nytt. Aven om dmnet blev obligatoriskt i och
med laroplanen 1980 fick det inte egen kursplan forrdn 1994 och kommer fa en egen timtilldelning forst
under 2017 utifran ett lagt regeringsforslag.

Aven om teknik som praktik féljt manniskan sedan urminnes tider dr det med denna korta historia som
obligatoriskt amne i svensk skola forstaeligt att det ar i en utvecklings- och etableringsfas. Flera studier
har gjorts om teknikdmnet och sarskilt kring teknik i skolans tidiga ar. Resultat fran dessa pavisar att
undervisningen ofta har ett fokus pa gérandet, skapandet av produkter och artefakter pa bekostnad av
larandemal och att laroplanens beskrivna innehall av teknik fatt liten uppmaéarksamhet av lararna
(Bjurulf, 2008; Jones, Buntting, & de Vries, 2013; Jones & Moreland, 2004). Detta ar sarskilt
framtradande bland larare i de tidiga skolaren (Bjérkholm, 2015; Blomdahl, 2007; Jones & Moreland,
2004; Rennie, 2001) och héar framtrader ofta svarigheter for lararna att valja innehall och forma innehall
i relation till amnets kursplan. Resultatet kan bli att amnet inte synliggbrs av lararna och att det av
eleverna uppfattas som utan koppling till verkligheten och darfér saknar relevans, men aven att lararna
inte kdnner sig kompetenta i sin undervisning och upplever ett tillkortakommande genom bristande
kompetens (Skolinspektionen, 2014).

En vasentlig utgangspunkt i arbete med att skapa kvalitet i teknikundervisning ar att enas om vad teknik
ar. Aven om nagon konsensus inte finns kring en beskrivning finns 3nda, som beskrivits, en stor
samstammighet bland teknikfilosofer och teknikdidaktiker (American Association for the Advancement
of Science, 1989; DiGironimo, 2010; International Technology Education Association, 2007; Mitcham,
1994). Det ar ocksa viktigt att kunna identifiera teknikens karaktar i kursplanen for teknikdimnet och da
bade i centralt innehall och i formagor (Skolverket, 2011). En annan central utgangspunkt ar de
didaktiska fragorna for undervisningens praktik. Varfor man ska undervisa i teknik, dar aspekter
kopplade till samhallet, dess komplexitet och teknikberoende, men dven demokratiska perspektiv ar
viktiga. Men dven fragan om vad man ska undervisa, dar laroplanens tre rubriker om tekniska l6sningar,
arbetssatt for utveckling av tekniska l6sningar samt teknik, manniska, samhalle och miljé ger en utmarkt
grund och vagledning. Slutligen hur man ska undervisa, dar den didaktiska triangeln, som kan ha olika
beskrivningar (Clément, 2006), kan vara en bra utgangspunkt och beskrivas som relationen mellan
larare, elev och teknikdmnets innehall i detta fall.

Som stod for larare i Sverige som arbetar med teknikdmnet har Skolverket ett pagaende arbete att ta
fram material som en insats for fortbildning (Skolverket, 2016). Ett annat satt dar bada parter kan lara ar
samverkan mellan skola och hégskola och var studie ar ett sadant exempel. Som metod for samverkan
ar forskningscirkeln vald och denna studie underséker huruvida den genererar resultat som gor den
anvandbar for kompetensutveckling av yrkesverksamma larare i tidiga skolar i svensk skola.

En fraga vi staller oss for denna studie dr om forskningscirklar ar ett funktionellt arbetssatt for att
paverka skolans praktik? | sa fall, hur forédndras lararnas syn pa och arbete med teknik och teknikdmnet i
skolan genom forskningscirklarna? En delpresentation av vara resultat fran forskningscirklarna har
tidigare gjorts (Jonsson, Gustafsson, & Nilsson, 2016), men hér ges en fylligare beskrivning av metod och
resultat.

3 Forskningsmetod

Studien bygger framst pa forskningscirkeln som metod. Denna ar en inriktning inom deltagarbaserad
aktionsforskning, dar man genom kvalitativt forskningsarbete soker att na 6kad klarhet och forstaelse
inom en fragestallning (Stringer, 2007, p. 19). Svaren som erhalls med metoden &r knutna till den
didaktiska fragan hur, snarare an vad, och kan ge forstaelse hur deltagarna uppfattar, tolkar forhaller sig
till den fraga man har i fokus (Stringer, 2007, p. 19). Att en forskning ar deltagarbaserad beskriver att
den bygger pa delaktighet dar forskare och praktiker ser processen som gemensam (Andersson, 2007, p.
36). Detta innebar att de som berdrs av forskningen ar involverade i det utforskande arbetet under hela
processen och pa likvardiga villkor. Vid deltagarbaserad forskning samverkar forskaren nara praktiken, i
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detta fall lararna i forskningscirkeln. Ett vaxelspel sker dar alla parter bidrar till kunskapens
framvaxande.

Tva skolor valdes ut baserat pa de finansieringskrav som fanns for studien. Detta innebar att skolorna
maste ingd i det natverk av 6vningsskolor som Malardalens hégskola har for sina lararutbildningars
verksamhetsforlagda del. Efter kontakt med berérda rektorer startades tre forskningscirklar, var och en
med sin egen forskare fran hégskolan som cirkelledare. Tva var lokaliserade pa de utvalda skolorna med
av rektor utsedda deltagare. Den tredje cirkeln bedrevs med deltagare fran flera skolor pa en tredje ort
utifran larares eget val och engagemang. Varje cirkel hade mellan tre och fem deltagare och planerades
for fem moten under ett ar. For att dokumentera skeendet och processen vid métena i forskningscirkeln
valdes att gora faltnoter och minnesanteckningar. Att spela in métena som ljudfil eller videofilm hade
kunnat vara ett alternativ, men valdes bort da vi ansag att det kunde paverka stamning i arbetet och
dérmed innehallet vid moétena. Cirkelledarna ansvarade for att ta noter under métena och dessa har
distribuerats till cirkeldeltagarna efter varje mote, sa de har kunnat verifiera att innehallet i dessa
motsvarat vad som avhandlats vid moétena i forskningscirklarna.

Utover detta har data samlats in genom en avslutningsenkat efter att forskningscirklarna genomforts.
Fragorna i dessa formulerades for att fanga in de deltagande lararnas egna upplevelser av om och hur
deras kunskap om teknikdmnet i skolan och arbete med undervisning av teknik paverkats av
forskningscirkeln.

4 Resultat

Sammantaget har cirkeldeltagarna en erfarenhetsmassig bakgrund med stor spannvidd, allt fran annu ej
examinerade larare till de som har mangarig erfarenhet. Detta galler dven formell utbildning i teknik.
Detta parat med att de betonar olika behov gor att deltagarna pa ett bra satt kunde bli varandras
resurser, nar de sjalva ringat in behov, som litteraturstudier for att 6ka teoretisk kunskap om
teknikamnet och dess didaktik, material att anvanda i undervisningen, sa val fardigt material som egna
forslag, progression i amnet, beddmning och betyg, samt koppling till andra @mnen.

Lararna upplever det som positivt att de har fatt tid och maojlighet att diskutera sina fragor i cirklarna och
att fatt inspiration att prova nya idéer i undervisningen. Dessa har dven kunnat kopplas till laroplanens
innehall och beskrivna férmagor. Upplevelser av provade idéer i undervisningen har sedan diskuterats i
cirklarna. Lararna har beskrivet att litteraturbaserade diskussioner har tydliggjort teknikdmnets innehall,
aven om en god kunskap fanns inledningsvis.

Viljan att arbete utvecklande dven efter forskningscirkels slut dr pataglig. Detta i diskussioner hur
deltagarna lokalt kan sprida sina kunskaper till kollegor pa skolorna, hur man kan organisera material att
anvanda i undervisning och gora det tillgangligt for fler, men dven en gott exempel dar man startat upp
en egen intern bokcirkel med teknikdidaktisk litteratur.

5 Diskussion och slutsatser

Bland de risker vi forutsag for projektet ingick svarigheter att kunna planera in traffar i
forskningscirklarna pa grund av problem att frigora tid for larare for deras medverkan. Det visade sig att
i alla cirklarna har vi haft svart att kunna planera in métesdagar med lararna. Inbokade méte har ocksa
fatt andrats.

Skalen for att planeringen av traffarna i tiden fatt dndras har varit hogst legitima; andra skolaktiviteter
som maste prioriteras eller sjukdom, men ger samtidigt en bild av en pressad situation i skolan dar tid
som resurs for kompetensutveckling inte har sa hog prioritet som lararna kanske skulle 6nska.

Vi har ocksa forstatt att fler larare skulle 6nskat kunna delta i forskningscirklarna, men det har varit svart
att frigora tid for dem for deras medverkan. Flera foljde fortbildningskurser i andra @mnen upphandlade
av Skolverket eller har andra kompetensutvecklingsinsatser som har fatt fortur.
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Sammantaget ar dock upplevelsen fran bade skola och hégskola att forskningscirklarna bidragit till en
okad trygghet for undervisning av teknikdmnet bland medverkande larare och en 6nskan bland
medverkande larare att sprida detta till sina kollegor pa sina skolor. Detta ar mer framtrdadande an att
deras syn pa @mnet och undervisningen dndrats.
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18. STUDENT RESPONSES TO VISITS TO RESEARCHERS’ NIGHT EVENTS
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IKarlstad University, Sweden

Abstract

Activities around the world aim to stimulate students’ interest in science, technology, engineering and
mathematics. The European Researchers’ Nights are one such example. This study investigated how
seven students aged 15-19 responded to visiting such events. The study is based on interviews with the
students and the results showed that they were all positive to the visit, in most cases experiencing it as
better than expected. The results were categorised under the themes: expectations versus experiences,
interest in research context and relevance of research. Most of the students were positive about being a
scientist and could even imagine a future science career. The context of event presentations sparked the
interest of the students who could relate it to their daily lives, or found it to have societal relevance. This
study is a pilot and will be followed by a future study including more students.

1 Introduction

The European Researchers’ Nights have been organised every September since 2005. In 2015 about 1.1
million citizens and 18,000 researchers took part in the scientific events organised in over 280 cities
(Ec.europa.eu, 2016). Researchers’ Night events are dedicated to popular science and learning in a fun
way. They serve as an opportunity to meet researchers, talk to them, and find out what they do for
society. The events include hands-on experiments, science shows, learning activities for children, guided
visits of research labs, science quizzes, games, competitions with researchers, etc. (Ec.europa.eu, 2016)
and are supported by the European Commission as part of the Marie Sktodowska-Curie Actions, an EU
programme to boost European research careers.

Researchers’ Nights have been arranged since 2006 in Sweden, with the organisation Vetenskap &
Allmanhet (VA) acting as national coordinator. The aim of the Swedish events is to create opportunities
for researchers to show citizens how exciting research can be and how it relates to everyday life. In
2016, events were held in 31 cities, attracting almost 16,500 visitors (VA, 2016).

This study regards the Researchers’ Nights as STEM (science, technology, engineering and mathematics)
activities aiming to stimulate students’ interest in future studies and careers in these fields. VA has
provided the European Commission with evaluations of the event through questionnaires completed by
visitors. To study the events qualitatively, this pilot study was performed after the 2016 Researchers’
Nights in Sweden, in cooperation with VA.

Research questions:

How do students respond to visiting Researchers’ Night events?
How do the Researchers’ Night events affect students’ view of scientific research?

2 Theoretical framework

Several reports discuss the decline in students’ interest in future studies or careers in STEM (e.g.
Fitzgerald, Dawson & Hackling, 2013; Hofstein, Eilks & Bybee, 2011; Osborne & Dillon, 2008). Improving
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and stimulating students’ interest in STEM has long been a concern (Osborne, Simon, & Collins, 2003).
Examples of activities aiming to stimulate interest in STEM are summer schools, STEM clubs, science
museums, competitions, science fairs, etc. (Potvin & Hasni, 2014). As mentioned, Researchers’ Nights
similarly tries to stimulate interest in STEM.

3 Research methods

Seven students between the ages of 15 and 19 were interviewed after visiting Researcher’s Night
events. The interviews were conducted by phone the week after the events and were recorded. An
interview guide with structured questions was used, ensuring that similar interviews were conducted
after events in different cities. The students consented to voluntary, anonymous participation. They
were also informed about the purpose of the interviews and that recordings were being made. Six of the
respondents visited the same event; four girls and three boys were interviewed. The girls are coded as
G1-G4 and the boys as B1-B3.

The interviews were transcribed verbatim and were analysed using content analysis (Robson, 2011).
4 Results

The results from the interviews were categorised under three themes: Expectation versus experience;
Interest of research context; Relevance of research. Some examples from the themes are presented
below.

Expectation versus experience

Some of the students who visited Researchers’ Night expected events to include experiments. These
expectations were met since visitors were given the opportunity to do hands-on activities. A nineteen-
year-old student expected to have the opportunity to present her own ideas of for future research to a
researcher. Her expectation was also met.

However, students’ expectations about researchers and research also seemed to be slightly changed
due to their Researchers’ Night visits: they reported that research, or being a researcher, was more
positive than they had expected.

To be a researcher seems more fun than | expected. Well, it was actually more positive. (G2)

Another student mentioned that the visit had given her more insight in what it is like to be a researcher.

One of the boys explained that he learnt that when one does research, one needs to conduct several
tests before obtaining a result.

The nineteen-year-old student referred to research as being something quite difficult and this
impression was unchanged by the visit to Researchers’ Night.

Interest in research context
The interviews revealed that the students became interested in some of the research fields and wanted
to know more. They were curious about robotics, DNA and emergency medicine.

Two of the girls explained that they found the activity about robotics research the most interesting.

The most interesting thing was what you can do with robots. That you can help older people. It is an
important thing. It seems fun to do research. (G3)
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The nineteen-year-old girl was interested in research about “saving the world”. She explained that
Malala was her role model and she wanted to do similar things to what Malala had done.

One of the boys did not find anything particularly interesting during the visit, but still enjoyed it. He
explained that he liked science, but did not want to become a scientist anyway.

With the exception of the boy mentioned above, the younger students were positively disposed to the
idea of becoming researchers.

Relevance of research
The students had different impressions of the relevance of the research presented at Researchers’
Night.

I could not find any connections to my everyday life in the research I heard about, not in any way. (B1)

However, some of the students found connections between the research they heard about and their
daily lives, and some though that the research was important for society.

Connection to my daily life, well, the activity with the researcher on young people’s health and the
research in robotics seemed to be very relevant for society. (G2).

I visited an activity linked to my everyday life, it was about colour blindness and | am colour blind. (B2).

4 Discussion and conclusion

The results indicate that the students experienced Researchers’ Night as positive. Some of the students
could even imagine becoming researchers. Hence, the Researchers’ Night events studied could be
considered successful in stimulating student interest in STEM.

Most of the students were interested in the contexts presented during the events. Gilbert (2006)
discussed the importance of context in science education and in the Relevance of Science Education
(ROSE) study it was also shown that girls’ and boys’ interest are context-dependent (Sjgberg &
Schreiner, 2010).

Most of the participating students were interested in issues relating to society. This is in line with the
results by Newton (1988). He reported that students who are older are more interested in the world
around them.

Finally, it is important to consider that this study only included a small group of students. It could

therefore serve as a pilot for a future, more comprehensive study.
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Abstract

To make students interested and engaged in science, several new teaching approaches have been
developed aiming for higher order thinking. Context-based learning approaches emanates from an idea
that science content knowledge should be presented in a, for students, relevant context to improve
their learning outcomes as well as making them more interested in science. Previous research has
shown positive results; however, researchers and teachers need to consider which aspects of the
contextual settings young students perceive as interesting and relevant. In this presentation, the notions
of ‘interest’ and ‘relevance’ will be elaborated further to discuss which aspects of open-ended chemistry
problems students prefer.

1 Introduction

To develop chemistry education towards higher order thinking, i.e. beyond recall of factual knowledge,
context-based learning (CBL) approaches have in some countries been implemented to improve
students’ affective responses as well as to develop their cognitive learning outcomes. To elaborate CBL
approaches further, Pilot and Bulte (2006) highlight the need to identify contexts that both are
appreciated by students and that can be related to the learning of chemical concepts. In some previous
research (e.g. Christensson & Sjostrom, 2014; Graeber & Lindner, 2008), the contextual setting has
sometimes been named ‘topics’, ‘modules’ or ‘themes’, and the definition of the different aspects has
not always been explicit. In this presentation, students’ affective responses, i.e. their perceived interest
and relevance, towards specific aspects of context-based chemistry problems will be presented. The
affective responses have been scrutinised by Stuckey et al. (2013) and will be discussed further in the
presentation. The research questions for this study are: How do students differentiate between interest
and relevance? Which aspects of context-based chemistry problems are found more or less interesting
and relevant to students?

2 Theoretical framework

The affective domain of learning can significantly enhance, inhibit or even prevent student learning and
is therefore important to consider within educational research. In this study, the affective construct in
focus is ‘interest’, sometimes taken to be almost a synonym of attitudes and sometimes treated as a
construct in its own right (Krapp & Prenzel, 2011). Interest has been investigated for a long time, and
various interest frameworks have been developed (e.g. Hidi & Reeninger, 2006; Haussler, Hoffman,
Langeheine, Rost, & Sievers, 1998; Krapp & Prenzel, 2011). Interest is primarily conceptualised as a
relationship between an individual and a topic, object or activity; in other words, it is content-specific
(Haussler et al., 1998). Therefore, the perceived interest is analysed in direct connection to the
chemistry problems.

Related to interest and attitudes is the notion of ‘relevance’, which has for example been investigated
within the ROSE project (e.g. Jenkins & Nelson, 2005; Jidesjo, Oscarsson, Karlsson, & Strémdahl, 2009;
Sjgberg & Schreiner, 2012) among others. The meaning of ‘relevance’ has been questioned in the same
way as other affective constructs, and Stuckey and colleagues (2013) state that it is inadequately
conceptualised. Nevertheless, science education researchers, teachers, policy-makers and curriculum
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developers frequently use the term by claiming that students find science in general and chemistry in
particular irrelevant.

The perceived importance of relevance is readily apparent from its appearance in different curricula,
and relevance is a watchword in many CBL approaches (King, 2012). Another similar notion that is often
taken to be synonymous with relevance is ‘meaningful’; CBL approaches have been implemented in
several western countries with the aim of making chemistry relevant and meaningful (King & Ritchie,
2012). Relevance is clearly aligned with interest; some researchers take them to mean the same thing
while others separate them, unfortunately often without clearly defining their differences (Stuckey et
al., 2013). In this study, the definition of the two constructs will be elaborated from the participating
students’ responses.

3 Research methods

Context-based chemistry problems were developed according to structured design principles; 15 tasks in
five different topics (i.e. medical drugs, soaps and detergents, fuels, energy drinks, and fat) and three
contextualized settings (i.e. personal, societal, and professional context). The reasons for choosing these
topics and contexts are related to previous research (cf. the ROSE project, de Jong, 2008). In the
presentation, students’ affective responses to the chemistry problems will be surveyed. Through semi-
structured interviews, 20 upper secondary students (age 19) read and assessed these 15 problems
regarding how relevant and interesting they were perceived before solving the problems according to
think-aloud techniques. The interviews also elaborated the similarities and differences between interest
and relevance, according to the students. Thereafter, 175 students responded to the same affective
guestions, then in a written format. In a third step, to get more and deeper insights into the perceptions
and interpretation of interest and relevance, 25 new short interviews were done to explore the
constructs of interest and relevance further.

4 Results

One of the first outcomes is that the students found it difficult to distinguish between relevance and
interest, a result also highlighted by Stuckey et al. (2013). However, in the presentation, we will
elaborate students’ qualitative interpretations and perceptions of the two constructs further.

Students’ perceived interest and relevance in relationship with topics and contexts are presented in
Table 1 and 2.

Table 1: Students’ (n=175) preferred topic and context in relation to interest, i.e. response to the
question, which context the students find more interesting.

Topic Personal context Societal context Professional context
Medical drugs 79 37 54

Fuels 84 52 33

Soaps and 60 76 31

Energy drinks 90 57 23

Fat 49 40 77

IN TOTAL 362 (43%) 262 (31%) 218 (26%)

The personal context is in general found most interesting, however regarding soaps and detergents the
societal setting is preferred and professional context is favoured in the task concerning fats.
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Table 2: Mean values describing students’ (n=175) perceived interest and relevance towards the
topics, a high value (maximum 4) indicates high interest/relevance and a low value (minimum 1)
indicates low interest/relevance.

Topic Interest Relevance
Medical drugs 2.19 1.27

Fuels 2.59 1.50
Soaps and 3.16 2.36
detersents

Energy drinks 2.60 2.64

Fat 2.73 2.02

All topics besides one in table 2 show a higher mean value regarding interest than relevance, i.e. all
topics are perceived more interesting than relevant. The only exception is energy drinks where
relevance and interest are almost equal. These descriptive data will be statistically analysed further and
presented at the conference.

4 Discussion and conclusion

Implications for teaching from this study are that students often find chemistry interesting and relevant
when it is closely related to themselves; chemistry topics and contexts that have explicit personal
connections are perceived both interesting and relevant. In the presentation, students’ affective
responses will be discussed in relation to their cognitive responses investigated in previous research, i.e.
students’ conceptual responses (Broman & Parchmann, 2014). Moreover, suggestions for teachers
creating context-based learning environments (cf. Taconis, den Brok, & Pilot, 2016) will be given to
emphasise interest and relevance for students.
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Abstract

The article examines reasons that preschool educators adopt or resist a pedagogical idea that concerns
science. The analysis builds on group interviews with preschool educators that have, during a 1.5-year-
period, implemented and developed a pedagogical idea in practice. In the analysis, the reasons that
educators adopt or resist this pedagogical idea, are allocated to five different domains; the personal,
external, practice, consequences, and community domain. While the results show few examples of
resistance towards the idea, they suggest that the idea is reinforced in relation to all five domains. The
results suggest that teachers adopt the pedagogical idea because it helps them to discern and build on
science content in their everyday practice. Educators claim that they prefer the everyday approach to
their previous way of teaching science through occasional experiments. Further the results show that
educators balance several external influences on what is good preschool pedagogy, and it is suggested
that the particular pedagogical idea eases that balancing act. This since the idea was developed by, and
thus likely perceived as approved by, stakeholders from the preschool pedagogy side as well as the
science education side.

1 Introduction

Across the world, professional development (PD) initiatives are designed and conducted to support
science teaching in early childhood education (ECE). In order for PD activities to successfully change
teaching, it is often crucial that they bring about changes in teachers’ beliefs, confidence and knowledge
(e.g., Clarke and Hollingsworth 2002). Though there are several examples of PD studies showing that
and how ECE teachers change, and how that change leads to improved science teaching (e.g., Roehrig,
Dubosarsky, Mason, Carlson, & Murphy, 2011), few explicitly report on why teachers change or why
they take on new pedagogical ideas. Addressing that gap in research, this article seeks to identify
reasons that teachers adopt, or resist, a pedagogical idea concerning science in preschool. In this paper,
‘preschool’ refers to the Swedish pre-primary institution for children from 1 to 5 years, and the concept
‘educator’ is used to address all staff that work with children in preschool.

In Swedish preschools, the common case is that 3-4 educators work in teams in a preschool unit. The
work team'’s shared view of science teaching (Sundberg et al., 2015) as well as the individual educators’
views of the same (Fleer, 2009) matters to how science activities are carried out in ECE settings. When it
comes to science in ECE, a common perception is that science should not reproduce school science
standards (cf., Siry, 2013), and that science content should not be separated from other teaching
content (Klaar & Ohman, 2014).

2 The participants and the pedagogical idea

The paper builds on data from a design-based (The Design-Based Research Collective, 2003) project in
which a pedagogical idea was developed by five persons working in a pedagogical development centre,
and the author. The particular idea was about approaching chemical processes and physical phenomena
through colloquial science verbs, for example, rolling and dissolving (Areljung, 2016). The idea will from
hereon be referred to as “the verb idea”. During a 1.5-year-period several of these verbs were
integrated in preschool practice by three preschool work teams, in all ten educators.

3 Research methods

34



In the end of the project period, the three work teams participated in group interviews, conducted by
the author. Each interview lasted for about one hour and revolved around the educators’ experiences of
working with the verb idea in practice. The educators have been informed, in writing and verbally, about
the aim of the project, the use of data, their right to refrain from participating and my efforts to keep
individuals anonymous when communicating about the project. One educator did not participate due to
illness and one educator asked not to participate in the interview.

The content analysis of the interview transcripts was guided by Clarke and Hollingsworth’s (2002) model
of teacher professional growth. The model was considered suitable because it takes into account four
interrelated domains of change — the personal, external, practice, and consequences domain (see Table
1) — and thereby provides for a multifaceted image of why preschool educators adopt or resist a
pedagogical idea that concerns science. Initial readings of the interview transcripts suggested that also a
community domain, referring to the work team’s shared beliefs about teaching (cf., Sundberg et al.,

2015), should be included as a domain in the analysis.

Table 1: Analytical tool — selection question and analytical question — and example quotes.

Domain Personal External Practice Consequences Community
Selection Does the sequence refer to...
question ... changed ..change in ... changed ... outcomes, ..the work
individual influence from | practice, connected to team’s
beliefs, attitudes, | external actors, | connected to the changed shared
or knowledge, connected to science practices? beliefs about
connected to science teaching in teaching?
science teaching | teachingin preschool?
in preschool? preschool?
Analytical In that domain, how is the pedagogical idea reinforced or challenged?
question
Condensed Now | notice Thereisnoone | If we arein The children This fits with
example how a ball of else who has the sand pit, | | now know what | our way, and
quotes yarn, or a pair of | done this say: Are you dissolves and not the
rain pants, much, not that | mixing water what does not. school way,
sound. we know of. No | and sand’ of working
one of these We noticed that | with science.
| can see that persons that Lately | have the children
this too is everybody talks | rather said: liked rolling the | It makes you
physics or about. Thereis | ‘Okay, you can | best, so we focus on the
chemistry. | see no guru in this hit the drying | focused on that | processes,
it with other area. So you cabinet, but verb. and not on
eyes. It [science] | are quite free. how does it where you
is not these test sound if you should
tubes anymore. hit the door or reach.
the floor?’

4 Results

The interviews include relatively few examples of resistance towards the verb idea. What does come up
is that the science verbs initially were perceived as unscientific or abstract. During the interviews, the
educators’ resistance is generally moderated by their colleagues and always told in past tense, thus as a
critique that does not apply anymore. This can be interpreted as a consequence of interviewer-bias, as
the interviewer was also one of the creators of the verb idea.

35



Below, reasons for adopting the verb idea are presented in relation to the five domains (example
interview quotes are presented in Table 1).

Personal domain. The science verbs are portrayed as an eye-opener that helps educators to identify
physics and chemistry in everyday situations. Thus, the data suggests that the verb idea is adopted
because it empowers educators in their work with science in preschool.

External domain. The data indicates that the educators deal with several external influences, and that
the verb idea eases the educators’ balancing act of doing preschool pedagogy and science teaching “the
right way”.

Practice domain. The educators express that they have changed their practice to more explicitly
addressing science verbs involved in children’s explorations. Further the data suggests that the
educators ask more questions that stimulate investigations in everyday situations.

Consequences domain. The educators seem to value the fact that the children produce their own
theories, questions and investigations relating to the verbs. Further they seem to value the fact that
children repeatedly engage with material, such as material that produce sound or tornado movies.

Community domain. The data indicates that the verb idea fits the work teams’ wishes of how to work
with science, which includes a less (than before) detached practice that builds on everyday activities
rather than specific experiments, and on everyday material rather than ‘test tubes’.

4 Discussion and conclusion

The results suggest that one reason that the educators adopt the verb idea is that it helps them to draw
science into their ordinary preschool practices, by addressing explorations of everyday material in
everyday situations, instead of doing science through occasional experiments, detached from other
teaching content (cf., Klaar & Ohman 2014). Thereby the verb idea offers a way to break with perceived
school standards (cf., Siry 2013) and instead align science teaching with ideas of children as explorers.
One overarching reason that educators adopt the pedagogical idea is that the idea is ‘approved’ by both
the staff of the pedagogical development centre and the author, hence approved by stakeholders
representing both the preschool pedagogy side and the science education side.

Further, the results points towards the need to, when using Clarke and Hollingsworth’s (2002) model of
teacher professional growth to study educator change in preschool, add a community domain to the
model.
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