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ABSTRACT

This article examines a physics course for pre-service primary teachers
in which physics, crafts and drama were taught together by connecting
the standpoints of crafts and drama. The study was carried out by
three university educators from these disciplines during an advanced
optional course for student-teachers at the University of Helsinki in
Finland. This article discusses the impact of the multidisciplinary
teaching approach on the participants’ learning outcomes. First, the
article explains the multidisciplinary teaching model, an educational
energy game that the student-teachers designed as part of the
course. Second, it describes the learning that emerged from the
student-teachers’ learning process, including (1) learning skills, (2) new
pedagogic thinking and (3) a change of attitude towards integrative
teaching. Finally, the analysis shows the strength of sociocultural
animation, which is traced through a path of becoming animated.
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Introduction
Multidisciplinary teaching, sociocultural animation and educational gaming are the core
concepts framing this study. Multidisciplinarity in teaching and learning has been actively
discussed in education during the last century and more recently, especially in Finland since
the new national core curriculum for basic education (Finnish National Board of Education
2014) has strongly recommended that teachers should integrate their teaching. The broad
range of pedagogic interpretations and applications of multidisciplinary teaching have been
presented in the international educational context (eg Bresler 1995; Drake and Burns 2004;
Järnefelt 2007; Puurula 1999; Sarkar Arani 2008; Uusikylä and Atjonen 2005; Visanti 2007).
These different dimensions of multidisciplinary teaching are more or less complementary
and hardly ever purely fulfilled in practical teaching as such (Drake and Burns 2004).
Multidisciplinarity generally refers to a teaching act that connects topics, themes or disciplines (Cantell 2015; Koskenniemi and Hälinen 1970), which means gathering fragmented
information on varied subjects into a more holistic set (Cantell 2015; Simola 1988, 5). The
fragmentation of an individual’s knowledge structure or the lack of a holistic view is a common problem in many learning activities. The individual often learns only narrow fragments
or details without the ability or possibility to construct bigger pictures (Simola 1988, 5). This
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kind of knowledge fragmentation poses a problem not only to the student but to the teacher
as well. One of the reasons for this fragmentation is the subject-based instruction in schools
and in higher level institutions, for instance, in teacher education in universities in Finland
(see eg Rantala, Salminen, and Säntti 2010). On the one hand, subject-based instruction in
teacher training ensures that the student-teachers learn the core contents of subjects well,
which is a basic condition for multidisciplinarity. Interestingly, although class teachers in the
Finnish primary school teach almost all the subjects of a class themselves and would thus
have an excellent opportunity to carry out this teaching in a holistic way, searching for
connections among different subjects is not included directly in the teacher training programme (Syllabus of Class Teacher Training 2014–2015), and all the subjects are taught
separately. On the other hand, this kind of separation of subjects is an international practice
in which the subjects are regarded as core elements of the curriculum and as standards for
the school, state and national systems (Henderson 2001).
Every teacher should to be able to teach a holistic knowledge structure in a broad-based
way so that students could acquire a more holistic picture of the complex phenomena of
real life. The question is about the depth of understanding; the better the student perceives
the whole picture in connection with other contexts or the surrounding world, the deeper
they understand the content to be taught or learnt. This tendency towards a more holistic
picture of the content area to be taught also relates to the more autonomous role of teachers
in school (Finnish National Board of Education 2014). The teacher is not just an implementer
of the curriculum, but an independent and flexible developer of their own work.
In this study, holistic knowledge constructing and multidisciplinarity in teaching are facilitated by changing the role of educators into sociocultural animators and by giving the
student-teachers the learning task of planning an educational game. Together, these two
aspects broadened the student-teachers’ views on the topic. In this study, the task of educators as sociocultural animators was to create a socially sensitive and inspiring atmosphere
which would help the student-teachers become conscious of their possibilities to influence
the situation and learning. Thus, the goal is to cause a domino effect where student-teachers
animate each other in order to be released from subject-centred thinking (Foth 2006;
Karppinen 2008a; Kinnunen et al. 2003; Kurki 2000; Smith 2009). The educational gaming
approach, which has many positive learning effects such as feeding creativity and the imagination (Poling and Hupp 2009) as well as the participatory learning (Kangas 2010) of the
player, is here applied and reviewed from the perspective of a game designer. In this case,
the student-teachers were provided the opportunity to design the energy game in an animated, creative and sharing atmosphere that supported the planning of multidisciplinary
tasks which cover the wide field of phenomenon included in the concept of energy.
The research reported in this article is part of a broader design research project in multidisciplinary teaching (Fernström, Karppinen, and Ojala 2014; Karppinen et al. 2012, 2013,
forthcoming). The current paper describes the results of a study where the multidisciplinary
teaching approach was piloted during a student-teachers’ course in the University of Helsinki.
The course was understood as multidisciplinary collaboration among educators of physics,
crafts and drama. The main research question on the impact of the multidisciplinary training
course implemented in the spirit of becoming animated on the student-teachers’ learning
outcomes is answered here through two sub-questions: (1) What kind of multidisciplinary
teaching model did the student-teachers produce as an end product of the course? (2) What
kind of learning did the student-teachers experience during the multidisciplinary course?
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Sociocultural pedagogy and sociocultural animation
In this study, the principles of a sociocultural view and sociocultural animation are forward-pushing elements. The sociocultural view (Vygotsky [1931] 1997) lies in mutual social
interaction, cooperative action and the sharing of cultural and cognitive knowledge among
actors (Karppinen 2005, 2008a, 2008b; Kinnunen et al. 2003; Kurki 2000, 2010; Säljö 2004).
From the educational perspective, the most important element is constructing knowledge
through social interaction. In the study reported here, the cultural impact appears in varied
ways of perceiving the issues, depending on the different discipline paradigms (physics,
drama and crafts) represented by the authors qua educators and authors.
Sociocultural animation originated from voluntary work (Foth 2006; Kurki 2000, 11). As
part of the education populaire of social pedagogy, it began in the 1960s, spreading out to
many scientific areas and mainstream education (Karppinen 2005; Kurki 2000; Wallenius
2009). Animation (see Figure 1) is a movement of pedagogic thinking, social creativity and
equal participation (Kinnunen et al. 2003; Kurki 2000, 11–12; Smith 2009); in the pedagogic
frame, it aims for individuals to become conscious of the possibilities to influence their lives,
development and learning (Karppinen 2008b; cf. Henderson 2001).
The term animation originates from the film and computer graphics industries, which
‘animate’ virtual characters and cartoons; the term is also used to describe the acts of encouraging, motivating, involving, empowering and engaging human beings (Foth 2006).
Ontologically, the animation concept derives from the Greek/Latin anima, which means ‘life’
or ‘soul’ and ‘to give life to, make alive’, ‘to encourage’, ‘to motivate’ and ‘to set in relation to’
(Webster’s Encyclopedic Dictionary 1994). It indicates an active process that is not dominated
according to hierarchy, but gives participants responsibility in the creation of an action (Kurki
Animation
Encouraging active and
social interaction

Become animated
Having an internal
desire to create,
experience, and
express ideas
Appearance
Bringing something forth from the
self (skills, knowledge,
experiences, perceptions, and
sensations) by words, action and
interaction among other people

“One way to

exist”

Figure 1. Frame of the sociocultural animation (Karppinen 2008a).

Initiative
Ability and courage to
initiate new processes
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2000, 74–75). According to Kurki (2000, 74), the motive of a holistic activity lies in solidarity
towards the group, which furthers cooperation and raises the spirit of inquiry-based action.
The wider frame of sociocultural animation is based on empowering individuals to gain
independence and step out of their comfort zones, strengthening and developing their skills
of working in groups, and construing knowledge in social interaction (see Figure 1). In the
best cases, this will enable individuals to face a range of problems as thought-provoking
challenges and inspire them to search for creative solutions (Karppinen 2008b). An animated
person is willing to find new ways to learn and also has the ability and courage to initiate
new processes.
Animators have always existed, even though they have not been considered as such when,
for example, encouraging the mutual inspiration of teachers. The teacher’s role as an animator varies, including that of a guide, leader and co-learner (Kurki 2000), as well as a negotiator (cf. Husu and Toom 2010). An animator follows the whole process and inducts students
into a dialogue. An animator is required to have the abilities to listen, perceive, observe and
become animated by others’ thoughts and actions. A sense of community and mutual
inquiry-based action may arise if the teacher is able to take the students’ experiences, opinions and thoughts into account. This means that the teacher is also willing to attend and
accept the processes initiated by the students (Karppinen 2005, 2008b). However, the teacher
is responsible for the educational activity and keeps an eye on the situation. Active animators
breathe life into situations and help build environments and relationships in which people
can grow and care for each other (Smith 2009).
The excitement of an animated person (eg student or teacher) appears in one’s willingness
to act, experience and inquire when facing problems, for example. The problems emerge
more like interesting challenges than obstacles, which increase the initiative (a concept
adapted by Arendt in 1958) and sensibility to start new processes. The tasks of animation in
this study performed by the educators as animators are directed at urging the student-teachers to experiment with varied ways of learning, find creative links (among elements of physics,
crafts and drama) and step out of their comfort zones, as well as to guide them to think
independently and creatively.
Appearance (a concept adapted by Arendt in 1958) means acting in a social place among
people or interacting with them. Appearance demands the initiative to express oneself to
other people (Karppinen 2008a). An ‘active’ orientation views people as subjects and active
agents (Smith 2009). In this orientation, student-teachers focus on the environment, one
another and their interaction to make sense of themselves and the world, and to act (Smith
2009). This demands reflections on one’s own actions and attitude towards interaction with
others. In this method, thinking and acting change through the active learning process of
planning an educational game.

Educational gaming
Gaming and playing are natural parts of every child’s growth process. Children learn the
lessons needed in real life by imitating them in improvised games. Different games with
specific rules also teach us useful skills and contents. This particular game-based learning
approach is new to educational settings (Johnson et al. 2010). The approach involves using
games as a pedagogic tool in learning (Rieber 1996). The range of this approach covers both
simple paper-and-pencil games and role-playing games, both digital and non-digital
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(Johnson et al. 2010). Using educational games makes learning multidimensional; its cognitive (Bergen 2002), social, emotional, physical and cultural aspects (Wood and Attfield
2005) are activated. According to Gee (2003), game playing can be understood as a form of
situated learning, which is why the game-playing environment facilitates active critical thinking. Playing is often a social event; many games are played together, which increases participatory learning (Kangas 2010). Playing feeds creativity and imagination (Kangas 2010;
Poling and Hupp 2009). Playing games can achieve enhanced results in learning content
knowledge (Klisch et al. 2012). Moreover, higher level knowledge and skills are supposed to
be more easily achieved by learners (van Eck 2007). Playing games nourishes learners’ higher
order cognitive activities (Pivec and Dziabenko 2004). Thus, game playing is also understood
as an original medium for learning (Sefton-Green 2003). In this study, educational gaming
has two functions. First, the student-teachers design the game and learn multidisciplinary
teaching and also widen their content knowledge about the concept of energy. Because
the game planning is implemented through sociocultural animation, it is assumed that game
designing will also bring these positive effects, such as better learning outcomes, participatory learning and active critical thinking. The second function of educational gaming is the
actual gaming of the pupils in the school, but this aspect is not within the focus of analysis
in this study.
The current focus is on digital educational games (see eg Kangas 2010; Klisch et al. 2012);
however, Smith and Munro’s (2009) educational card games and Frantz-Pittner, Grabner, and
Kern’s (2011) problem-based puppet science represent non-digital types. The energy game
developed in this study belongs to the non-digital group; it was played on a large, physical
board.

Implementation
The study was conducted during the pre-service primary teachers’ (future teachers of grades
1–6) advanced course in physics education. Altogether, 12 second-year student-teachers
participated in this optional course, which aimed to teach and learn the concept of energy
in physics by integrating physics teaching with crafts and drama. The three educators of the
pre-service course belong to the staff of the university and are also the authors of the present
article. The main target of the course was to develop an educational energy game that the
participants would plan and implement for 10-year-old fourth graders in a comprehensive
school.
The concept of energy was chosen as a course topic because it covers all the fields of
phenomena in physics, so it would revise and deepen the content of the earlier compulsory
physics course in class teacher education. The wide scope of the concept would also make
it possible to find suitable aspects for multidisciplinary teaching with drama and crafts.
Learning natural sciences is considered relatively difficult by high school students, and many
teachers also find it difficult to teach (see eg Gardner 1998; Gunstone, Mulhall, and McKittrick
2009). Some special concepts in physics are particularly challenging to perceive as a whole.
Energy is one of the most abstract concepts because the topic is so broad. In fact, several
different forms of energy differ from one another but together construct a major concept
(Kurki-Suonio and Kurki-Suonio 1994, 275). Thus, it is difficult to answer unambiguously and
comprehensively what energy means. However, the concept of energy is part of the essential
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content of Finland’s national curriculum of basic education in classes 1–6 (Finnish National
Board of Education 2014).
Crafts touch on many disciplines and scientific areas, such as psychology, economics,
natural sciences, technology, culture and the social environment (Anttila 2006). There are
natural interconnections between the core elements of crafts, technology and the natural
sciences (eg Hast 2011; Viilo, Seitamaa-Hakkarainen, and Hakkarainen 2011); so, a craft activity can be straightforwardly linked to everyday life, as is presented with the course project
and study described here. These elements and their interconnections just have to be discovered by students and student-teachers. The national curriculum of basic education
(Finnish National Board of Education 2014) guides crafts education for multi-materialism,
crafts expression, design, technology use and interdisciplinarity.
Drama education has been seen as a flexible method for integrating the teaching and
learning of different subjects. Braund (2015) sees sociocultural approaches and views as
fundamental and argues that using drama methods helps children understand the nature
of science and science’s relationship with society. Ødegaard agrees and states that conceptual understanding is advanced through the use of drama (Ødegaard 2001, 2003). Heikkinen
(2002) has also argued that drama can be used as a method for teaching and learning cultural
themes and issues.
The course was implemented in the following pedagogic phases: (1) familiarising the
students with, and deepening, the content to be learnt, that is, the concept of energy from
the standpoint of physics (physics educator). The concept of energy was discussed from the
different standpoints of everyday life. The goal was to clarify and differentiate the scientific
concept of energy (eg kinetic energy) from the expressions used in everyday language (eg
girl energy). (2) Presenting examples of multidisciplinary teaching of the concept of energy
with physics, crafts and drama (physics, crafts and drama educators). In the physics example,
energy was approached through an experiment on the thermal conductivity of different
materials, eg spoons (heat energy). For crafts, a familiar crafts technique, marble painting,
was approached from a new perspective through pondering what different forms of energy
(mechanical energy) take place when one creates a marble painting. In the Big Bang exercise
conducted by the drama educator, the student-teachers’ movements were instructed by
following the hypothetical energy transformations between mechanical and heat energy
in the Big Bang. (3) Planning the functional or experimental tasks for the energy game (student-teachers). In this phase, the students planned multidisciplinary tasks that approached
energy from different perspectives, as in phase 2. One such multidisciplinary task was to feel
small pieces of textiles for potholders and to discuss their purpose, the insulation of heat
energy, with the pupils. The tasks were also evaluated and discussed together. (4) Planning
the teaching model, that is, the energy game (student-teachers). The student-teachers created the roles and the board for the energy game. (5) Playing the energy game in the school
(student-teachers). The students developed the energy game for a class of fourth graders
(10-year olds). (6) Concluding with a discussion about the final version of the game (all).

Methods
Because the study includes multi-level cooperation and planning, carrying it out utilised the
views of developmental work research (Engeström 2001, 2013; Galison 1997; Gorman and
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Clayton 2005) and the method of the design research approach (Baumgartner et al. 2003).
Collaborative developmental work research means cross-border interaction and trading
zones (Galison 1997), which involve a common space, shared objectives, joint language and
a mutual exchange beneficial to all participants (Engeström 2013; Galison 1997; Gorman
and Clayton 2005), as well as the joy of sharing knowledge with one another. This study
follows the themes, ‘the joy of sharing’ and ‘becoming animated’, which mean that the designers have planned the different phases of the study with open minds, keeping the joy of
sharing (thoughts and information) as the leading thread in every step of the study.
In design research, the general goal is to unite empirical educational research and the
theory-driven design of learning environments (Baumgartner et al. 2003; Juuti and Lavonen
2006). The aim is to find out ‘how, when, and why educational innovations work in practice’,
so both parties, the designer (the researchers/educators and student-teachers) and practitioner (here, student-teachers and school pupils), play an essential role in the process
(Baumgartner et al. 2003, 5). Moreover, the third party, the design artefact (the new teaching
model, the energy game in this case), is developed during the cooperation. In this study, the
success of the design work is evaluated by answering the second research question about
the student-teachers’ own learning during the course.
The data used in this article were gathered in the form of learning diaries. The
student-teachers were guided to write personal learning diaries during the course and about
the following topics: (1) their understanding of the concept of energy, (2) their conception
of the multidisciplinary teaching of physics, crafts and drama from the perspective of the
concept of energy and (3) descriptions of the four game tasks designed in their small group
and of their learning during the course. They were asked to reflect on all of the topics. The
data used to analyse the learning diaries and present the results of the content analyses
were anonymous, so it was not possible to identify any of the student-teachers.
The data were analysed in the following way: (1) the learning diaries of the student-teachers participating in the course were read several times; (2) different descriptions about learning were selected from the data; (3) similar types of descriptions of learning were classified
into the same categories; (4) these classes were named, and their contents were reduced;
and (5) classes of similar content were included in the same table, and their common meaning was named. This process followed the general principles of an empirical-based content
analysis (Patton 2002; Tuomi and Sarajärvi 2009) and was inductive by nature. This means
that the researchers’ reasoning process was directly based on the empirical data in the learning diaries (Tuomi and Sarajärvi 2009, 95–100). In the case of the other data, the multidisciplinary teaching model created during the course, a descriptive analysis was performed.

Results
The following sub-sections present the answers to the research questions. As stated in the
introduction, the main research question on the impact of the multidisciplinary training
course implemented in the spirit of becoming animated on the student-teachers’ learning
outcomes is answered through the sub-questions: (1) What kind of multidisciplinary teaching
model did the student-teachers produce as an end product of the course? (2) What kind of
learning did the student-teachers experience during the multidisciplinary course?
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Results 1: the energy game as a teaching model
The energy game that the student-teachers designed together was played on a large board.
One classroom, a corridor and a back room of the school functioned as the space for the
game board, where the routes to be travelled were marked with circles and other shapes
representing the routes to the task points. The game was played by five teams of pupils.
Before the game started, one student-teacher gave a short presentation on energy and its
different forms, which included a dramatisation by another student acting out different
forms of energy. The starting presentation on energy was displayed on the classroom screen,
so students could use it as a source of information during the game.
At the starting point, the pupils drew a task card and proceeded along the routes to the
task points, where a group of student-teachers would direct a task. At each task point, the
pupils drew lots to find out the task each group would perform. The tasks typically dealt
with different aspects of the concept of energy, integrating physics, craft and drama in
experimental and hands-on activities. After finishing a task, each small group was given a
certain number of marbles (points) that had to be brought to the scorekeeper at the starting
point of the game. The marbles were dropped into each small group’s own measuring glass,
which was filled with coloured water. Then, lots were drawn again to determine where each
group would go next. The game took two lessons; later, the scores for each small group were
calculated.

Examples of applying task points in integrative teaching
The following examples from the participants’ learning diaries are their own choices of successful task points in the energy game.
The first task point integrated the teaching of physics and crafts:
Our task showed the scientific nature of both subjects, physics and crafts. The pupils made a
potholder through which an important theory [of heat energy] could be explained. The pupils
designed the potholders themselves, which was a typical part of learning crafts. (P4)

The second task was situated in the interface of drama and physics/chemistry:
At one point, the states of water were taught through drama. Every state, solid/liquid/gas, was
modelled by varying the velocity of the particles. The pupils pretended to be molecules and
moved according to [each] state [on a specific platform designed for this purpose]; for example,
when pretending [that they were] gas, the[ir] movement was very quick. (P9)

The third task point focused on integrating the teaching of drama and physics:
[The] ‘living machine’ [was used] as a method of drama and energy production and transfer.
[The] children presented energy production by acting like living machines. (P3)

Results 2: what kind of learning emerged?
To answer the second research question (What kind of learning did the student-teachers
experience during the multidisciplinary course?), the student-teachers’ reflections in their
learning diaries were reviewed from the aspect of how they described their own learning
process during the course. The analysis uncovered the following three aspects of learning:
(1) learning skills, (2) new pedagogic thinking and (3) a change in attitude towards multidisciplinary teaching. These aspects are discussed in detail in the following sub-sections.
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Although the aspects clearly differed from one another, they partially overlapped, as is typical
when classifying broad-based concepts.

Learning skills
The first aspect of learning was the emphasis on different learning skills. Because the practical
task of the course was to plan and implement a game that integrated the teaching of physics,
crafts and drama, the designing process pushed the student-teachers to collaborate to find
the best content and practices for the game. The diary entries from the original data
(Table 1) showed that some student-teachers found the cooperation enjoyable and the best
aspect of the course and that they appreciated this opportunity to work together. In addition
to learning to cooperate, the following specific phrases revealed signs of sociocultural animation in one of the small groups of student-teachers. Expressions such as ‘enjoying’, ‘joy’,
‘succeeding’, ‘innovativeness’, ‘courage’ and ‘fellow student teachers were motivated to plan’
were all positive signals of becoming animated during the task and collaboration.
The data also showed that the collaboration particularly facilitated the creation of the
multidisciplinary tasks for the game. Second, the skills of focusing on learning to integrate
teaching, and learning to plan, teach and evaluate this kind of teaching appeared throughout
the data. The course participants seemed to appreciate the possibility to deepen the different

Table 1. Learning skills.
Original data
I learnt about cooperative skills. P1
I have never before enjoyed collaboration this much. We
experienced joy, success, debate and innovativeness. We had
the courage to be creative, and everybody could express his
or her own ideas, so we designed interesting points for the
game. P6
[…] the finest [aspect] was that fellow student teachers were
motivated to plan the given tasks together. This made it
possible [to obtain] a good result that was meaningful for
students. P2
When I planned the game, I learned mostly about collaboration
and the difficulty of integrative teaching. I also learned that
integrative teaching succeeds even with not so common
pairs, such as physics and drama, or crafts and physics. P4
The goal of integrative teaching is also to learn, not only to
have fun. You have to have enough time, and multiprofessional team work is recommended. P5
I learned to manage planning and evaluating that relates to
integrative teaching. P6
I learned things about integrative teaching and energy; I was
trained in how to plan and teach functional tasks. P8
The greatest learning experiences arose from real teaching
actions, planning of them and reflections [on] what we
created and did. P9
I just found how inquiry-based learning related to this course.
The whole course involved inquiry-based learning, so
planning the game was part of the process inquiry-based
learning. In the beginning, there was the problem of how to
integrate the teaching of physics, crafts and drama […].
During the planning, there appeared many new questions
that had to be answered in order to answer the original
problem […]. We all worked as a group of experts. P3

Reduced expression
Learning cooperative skills
Meaning of cooperation

Learning to integrate teaching
Learning to plan, teach and evaluate

Understanding inquiry-based learning

Meaning
Learning skills
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phases of multidisciplinary teaching to enable all of them to gain experience. The third skill
that was found in the analysis involved understanding the whole course as a major task of
inquiry-based learning, where the problem to be solved was how to integrate the teaching
of physics, crafts and drama.

New pedagogic thinking
The second analysis (Table 2) focused on the new pedagogic thinking uncovered in the
process. The participants often wrote about how the course had affected their pedagogic
thinking. First, teachership and didactic thinking had developed when they were teaching and
observing others teach. Moreover, the meaning of the language used in teaching was found
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Table 2. New pedagogic thinking.
Original data
It was nice to see fellow student teachers acting as teachers […]. I gained new
perspectives on acting in a teacher’s role. P2
These kinds of acts challenge student teachers to consider what really develops
[their] students’ thinking. In the future, these kinds of challenges [will be] easier
to solve. P2
I woke up to the fact that it is not completely meaningless how you [the teacher]
use concepts. It is essential for the teacher to take notice of her or his own
linguistic expression. It can sound like quibbling, but how difficult it can be to
correct the misconceptions of the students. The aim of the sciences is to develop
children’s thinking so that the misconceptions would decrease. P5
I [learned] a lot from this kind of working strategy […], as well [as] […] something
new regarding subject specifics and pedagogic thinking. P11
[…] the implementation of the course itself [gives] rise [to] a lot [of] pedagogic
pondering. I greatly respect the possibility we had to experiment [on a] new and
creative working strategy and [the] freedom […] given to us, even from the
beginning, to create a game. P11
I cannot [perform] properly if I do not know the big picture. I realise that the same
thing goes for every planning of teaching. First, there is the national core
curriculum, then [the] local curricula of municipalities and schools […]. From
general to particular […]. P3
In the case of physics also, you do experiments with concrete tools, but at least, it
is [equally] important to create models and theories about the world. A concrete
reaction and an observation in an experiment are converted into an abstract
theory. In crafts, the complete opposite happens; an idea is transformed into a
concrete object. P3
I had a pedagogic inspiration; it is worth giving space for students’ creativity but
not too much. P3
Perhaps, the idea of the task was not to give [a] ready example [of how] to use
[the] energy game in future teaching but ideas and an example of ways to make
learning fun and unexpected. P5
One student teacher said that drawing a bear in [a] biology lesson is not enough
for integrating biology with visual arts. In integrating different subjects, features
of varied disciplines should be revealed. I think our point [was that] we managed
to make these visible (physics and crafts). By using a felt potholder, an important
physical theory could be explained, and creating [one’s] own visual image on the
table mat belongs to craft teaching. P4
I see integration of teaching strengthening learning because things in students’
everyday life are not existing as separate subjects; situations will be handled as
[an] overall holistic action. P6
The approach of [the] integrative teaching game [is] very clear through the game;
in creating [the] game questions, we should constantly keep in mind the
pedagogically relevant and activating ones. This is a real challenge in planning
integrative teaching […]. P7

Reduced
expression
Develop
teachership
and didactic
thinking

Understand the
opposite
directions of
different
pedagogic
processes

Pedagogic
inspiration

Deepening one’s
conception
about
multidisciplinary teaching

Meaning
New pedagogic
thinking
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essential. The possibility to experiment on a new and creative working strategy had also
helped in developing their teachership and didactic thinking.
Second, the student-teachers reported learning about the broader perspective of teaching, such as the principle of ‘from the general to the particular’. Furthermore, pedagogic
processes can proceed in opposite directions; for example, in physics, concrete observations
are converted into models and theories, whereas in crafts, the process begins from an idea
that is formed into a concrete product. Third, learning new pedagogic thinking also manifested itself in what the student-teachers realised or were pedagogically inspired by, ‘creativity
needs space but not too much’, and how to make learning ‘fun or unexpected’ in future
teaching.
Lastly, the analysis gave strong evidence that the student-teachers’ pedagogical thinking
had developed from the perspective of the course’s main aim, multidisciplinary teaching.
The course had pushed them to deeply consider the purpose of multidisciplinary thinking.
One participant clearly expressed the aim: ‘in integrating different subjects, features of varied
disciplines should be revealed’. Furthermore, the student-teachers learnt that the purpose
of integration would be to support learning, not only to add something fun to the lessons.
Deepening one’s conception about multidisciplinary teaching was also perceived in a pupil-centred reflection; the contents of everyday life appeared as an integrated whole to the pupils,
not as separate subjects. Moreover, the course had raised the students’ awareness of the
pedagogical relevance and activation of the tasks created for the game.

Changing attitudes towards multidisciplinary teaching
The last aspect of learning showed by the content analysis was the change in attitudes
towards multidisciplinary teaching (Table 3). This aspect appeared in the form of two sub-categories. First, the student-teachers reported their positive experiences about multidisciplinary
teaching during the course; second, they honestly admitted how their attitude had changed
from criticism to acceptance. The positive comments mentioned aspects such as the possibility
to integrate the teaching of unusual pairs, the positive effect of drama and craft on learning
physics, the complete success of the course, their joy in the children’s reaction, the possibility
to deepen her or his knowledge when integrating different subjects as a teacher and a
decreased prejudice against multidisciplinary teaching. Those who had been critical at the
beginning of the course confessed that the openness in implementing multidisciplinary
teaching had at first been a negative issue for them, but through the course, they had learnt
to tolerate uncertainty better. Moreover, their feeling of being directionless at the beginning
of the course had changed to one of joy in creating good tasks that were multidisciplinary
in an authentic way. Lastly, the success of implementing the planned energy game in the
school and the children’s request that they ‘come back next year’ had shifted the critics’
attitude towards understanding the positive meaning of multidisciplinary teaching.
The success of one pedagogic aim of the study, fostering the sociocultural animation of
the student-teachers, could be observed particularly in the last aspect of learning. Enjoyment,
success, delight in an extraordinary course, satisfaction from the children’s positive reaction,
happiness in the chance to deepen one’s learning, joy in the increased encouragement to
put one’s pedagogical thoughts into action in a more innovative way and pleasure in the
authentic nature of the planned tasks were distinctive features of sociocultural animation
among the student-teachers.
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Table 3. Changing attitudes towards multidisciplinary teaching.
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Original data
I learned that it is possible to integrate teaching also in not so usual
pairs, such as physics and drama, or crafts and physics. P4
I think that craft as a content and drama as a method enrich teaching
the energy topic and may make it more interesting for students if
compared to traditional approaches of teaching physics. P9
I have never before enjoyed collaborating this much. We experienced
joy, success, debate and innovativeness. We had the courage to be
creative, and everybody could express his or her own ideas, so we
designed interesting points for the game. P6
All things considered, my expectations for the course were fulfilled,
and everything was successful although I didn’t expect anything
like this. P2
According to the children, the game was fun and a didactic whole,
which can be interpreted as direct feedback about our success. P4
I have always thought that to integrate different subjects, a teacher
must fully master all subjects. However, the fact is that no teacher
hardly feels to be very good in all contents of every subjects. Thus,
integrative teaching is important for the teacher, too, for she or he
gets an opportunity to deepen her or his knowledge of those
subjects that are intended to be integrated. At least, when thinking
about the contents of the integrated subjects and pedagogic
thinking in general, I felt I gained a lot from this kind of working
strategy. P11
After this course, I have less prejudice against integration of subjects.
I got encouragement for putting my pedagogic thoughts into
action in a more innovative way. I feel that we followed the
curriculum in every point of the game and strengthened the
development of the students’ knowledge. P6
In the beginning, the course seemed to be too out of control because
the task was so open. Perhaps it is natural in this kind of method,
and you have to tolerate the uncertainty. P5
After the groping in the beginning, all groups of student teachers
started to create good tasks for the game, which were integrative
in an authentic way. I was very happy with our tasks. P8
Although we criticised the course a lot, we felt much better after
getting very positive feedback from the children: ‘Come back next
year!’. The positive feedback was absolutely the most significant for
us! P3

Reduced expression
Positive experiences about
multidisciplinary
teaching

Meaning
A change in attitude
towards
multidisciplinary
teaching

From criticism to
acceptance

Conclusions
This article presents an effort to increase the comprehensiveness of learning in the education
of pre-service primary teachers. Here, the impact of a multidisciplinary teaching course was
analysed from the perspective of the student-teachers’ learning outcomes. The study resulted
in a new multidisciplinary teaching model, an educational game that the student-teachers
designed and implemented for a class of fourth graders in a primary school. The game was
multidisciplinary by nature and showed the value of the integration of teaching; it enabled
the concept of energy to be observed and learnt in a wider scope than is typical. The game’s
functional and experimental tasks connected the aspects of crafts, drama and physics in an
insightful way. Furthermore, the course stimulated many aspects of learning among the
student-teachers. The analysis uncovered how they had learnt skills and new pedagogic
thinking, as well as changed their attitude towards multidisciplinary teaching.
In this study, sociocultural animation took place on many levels. On the one hand, the
course was planned in close cooperation between the authors and educators in physics,
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crafts and drama disciplines that do not normally cooperate. In fact, the whole process of
planning the course was based on the sociocultural interaction between us, the educators.
The close interaction and collaboration animated us and encouraged us to implement this
new kind of experimental course. On the other hand, our role as educators was to act as
animators to encourage the student-teachers to design a new multidisciplinary teaching
model, the energy game. The student-teachers inspired one another as well and worked as
active agents. Directing the course required strongly motivating the student-teachers to
start designing the practical teaching experiment. The task was demanding and required
much creativity, imagination, cooperation, initiative and sensitivity. Gaming and gamification
were shown to fit well with the sociocultural method because it is natural to become animated while playing. The pupils were very keen to play the designed game; in turn, this
animated the student-teachers, even those who were the most critical at the beginning of
the course. At the end of the course, the enthusiasm of the pupils and student-teachers
strengthened our own animation.
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