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ABSTRACT KEYWORDS
Based on a sociocultural perspective, this study explores the Science; storytelling; drama;
outcome of using a model that combines storytelling and drama instructional strategy; socio-

to teach young children science. The research question is: How is cultural perspective;
children’s learning affected when using a combination of  2estheticapproach
storytelling and drama to explain a complex scientific concept?.

Two preschools and one primary school were visited. Altogether

25 children aged 4-8 years participated. Each group listened to a

story about The Rhinovirus Rita. No pictures were shown during

storytelling. After the story was told, a play was performed with

the children, telling the same story they just had listened to, and

the children also made drawings. At a second visit to the

schools, each child was interviewed individually and their

drawings were used to stimulate recall. The results show that

many of the children had learnt the names of immune system

cells and how they work when someone has a cold. Moreover,

they had also learnt that viruses cause colds. There were also a

small number of children who did not show any learning

development related to this specific content. Still, we argue that

the combination of storytelling and drama is an instructional

strategy that has positive potential when it comes to teaching

children science.

Introduction

What matters the most regarding children’s knowledge development in science is not what
they do, but how they perform the work (Harlen 1996). In Sweden, the primary school
curriculum changed in 2011, resulting in a higher number of learning objectives in
science compared to those of earlier curricula (Swedish National Agency for Education
2011, 2016). Hence, current focus is mainly on what to teach (the learning objectives)
and not on how to teach, which means there are higher demands on the teachers to
find their own instructional strategies.

In Sweden, science education at preschool level is often dominated by thematic areas,
such as water, the human body, floating and sinking, space, food, seasons, etc.
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(Sundberg et al. 2016). Even though science is part of the preschool curriculum, and the-
matic activities take place, preschool teachers argue that they do not feel comfortable
when they teach science (Sundberg et al. 2016). Science is often avoided because pre-
school teachers have, as research has shown, low self-efficacy in teaching science
(Gerde et al. 2018; Greenfield et al. 2009; Leon 2014; Roehrig et al. 2011). Primary
school teachers often teach science as facts, and they do not always have the
competence to teach science in a way so that pupils have the possibility to understand
what science is good for or how to use the presented facts (Swedish Schools Inspectorate
2017). It has been argued that there is a need for teachers to develop strategies for
teaching science at primary school level and that researchers should investigate
different instructional strategies and their effects on learning at this level (e.g. Roth
2014).

Earlier studies have reported on the effects of using storytelling in science education
(e.g. Klassen 2006; Rowcliffe 2004; Walan 2017), as well as on the use of drama when
teaching science (e.g. Dorion 2009; McGregor 2012; 2014; McGregor and Precious
2010; @degaard 2003). However, few studies have investigated outcomes when storytelling
and drama are combined in science education (Peleg et al. 2017). Bulunuz’s (2013) study
with a control group is one example using art, literacy, music and drama in linking scien-
tific concepts, which resulted in a significant difference between the groups. The present
study starts from the premise that aesthetic activities are an important part of the learning
process (cf. Lindqvist 1996a; Vygotsky 1995), and the aim is to explore the outcome when
combining storytelling and drama to teach young children science.

Storytelling and science education

Through the ages, adults have told stories to children, as stories can help children learn
things more easily (e.g. Egan 1988). The tradition of storytelling should therefore be
used a lot more in schools since children’s power of imagination is one of the strongest
and most useful instruments in learning (Egan 1998). Bruner (1991) has also argued
that stories play a central role in human development and contribute to the creation of
cultural traditions, tools and norms, and allow the individual to create meaning and rel-
evance in experiences.

Negrete and Lartigue (2004) have suggested that storytelling could facilitate an under-
standing of science and also create an interest in scientific knowledge. Stories have a struc-
ture that stimulates one’s imagination, which in turn facilitates the learning process
(Solomon 1980). Both individuals’ own knowledge and the development of scientific
knowledge draw on stories. For example, clarifying the course of events by telling them
in the correct order facilitates understanding of the cause and effect of scientific phenom-
ena (Sundberg et al. 2016).

In Swedish preschools, imagination and the use of stories have been and still are central
and are often justified as being beneficial to children’s language development (Swedish
National Agency for Education 2019). Stories are readily linked to reading and conversa-
tions, which creates the possibility of visualizing content, structure and narrative as com-
municative tools. The kinds of stories being read to preschool children vary from realistic
ones to classic tales about trolls and treasures (Bjorklund, Nilsen and Pramling Samuels-
son 2016).
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Although some researchers (e.g. Klassen 2006) have argued that storytelling is suitable
at all levels of education, Rowcliffe (2004) has claimed that storytelling is most suitable at
the primary school level. In this study, storytelling is used both at preschool and primary
school levels and we do not investigate whether the approach is more or less suitable at
either of these levels.

Drama and science education

Drama, in its various forms, has become more widely used as an innovative pedagogy in
recent decades (Dorion 2009). Using drama to enhance science education can promote the
development of a variety of skills, such as conceptual understanding (e.g. Arieli 2007;
Cokadar and Yilmaz 2010; Peleg and Baram-Tsabari 2011; @degaard 2003; Swanson
2016), and knowledge, for instance on the nature of science (e.g. Anderson and Baskerville
2016), or the dimensions of science in society (e.g. @degaard 2003). Drama has also been
used in science education to stimulate the development of inquiry skills (McGregor 2012,
2014), as well as to assess how children progress in their knowledge and thinking about
science (McGregor 2012).

There are several arguments for using drama in science education. Drama approaches
in classrooms usually require social interaction and collaboration between participants
(e.g. Dorion 2009). Abed (2016) also discussed how drama can promote collaborative
learning and thus increase students’ motivation to learn science. Furthermore, Alrutz
(2004) and Abed (2016) reported that drama could be used successfully as a tool to stimu-
late students’ interest in learning science. McGregor and Duggan (2017) observed that
drama conventions used in strategic ways could even motivate students to want to
become scientists and change the world.

However, drama is not used in schools to the same extent in different countries. In
England, drama is seen as part of the curriculum (spoken English) for children aged 4-
10 and pupils should be ‘enabled to participate in and gain knowledge, skills and under-
standing associated with the artistic practice of drama’ as well as ‘devise and script drama
for one another’ to ‘rehearse, refine, share and respond thoughtfully to drama and theatre
performances’ (Department for Education 2014). In Sweden, drama is not an independent
subject in the compulsory school curriculum (Swedish National Agency for Education
2011), but could be considered part of different subjects even if the word drama is not
explicitly used. For instance, the biology curriculum states that teaching should help stu-
dents develop different aesthetic expressions with scientific curriculum content. The pre-
school curriculum states that each child should develop their creative ability and ability to
convey experiences, thoughts and experiences in many forms of expression such as play,
image, movement, song, music, dance and drama (Swedish National Agency for Education
2016). However, there are no specific instructions on how to use drama to teach science.

Theoretical framework

The study is based on a perspective stemming from who claimed that learning develops in
an ongoing dialogue between the learner and the environment. This process is both repro-
ductive and productive, which means that while we can remember and repeat what we
have heard (in a broad sense), we can at the same time also shape and reshape conceptions.
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Vygotsky (1995) called the productive aspect creativity or imagination. Imagination is
commonly thought of as comprising stories, and children are thought told to have
more imagination than adults. Vygotsky, however, claimed that imagination is the
ability to combine experiences: the more experiences, the more material for the imagin-
ation. Hence, adults have more experience and thus more imagination. The reason why
this is not always obvious, according to Vygotsky, is that children are less bound to
what may or may not be possible than adults. Children might have problems with grasping
complex subjects. According to Vygotsky, this is not a matter of biology, but a result of the
fact that most children do not have enough experience, something which has also been
claimed by Bruner (1991).

Culture, art, and social processes are integrated in this holistic theory, and conscious-
ness is a key concept and the principle of individual development. To children, play is the
activity through which they become conscious, and in play, emotions, thoughts and will
are united. In Vygotsky’s world, there is also a correspondence between a person’s con-
sciousness (the internal environment) and the external environment. In play, a person’s
conscious and the external environment meet in a creative process. Thus, there is an
ongoing dialogue between the child and the environment in play, which promotes the
child’s development (Vygotsky 1995). Play is therefore a powerful tool in children’s learn-
ing processes (Lindqvist 1996b).

Lindqvist (1995, 1996a, 1996b) has developed the pedagogy of play based on Vygotsky’s
theories. She gives numerous examples of how aesthetic expressions have been used in
different ways to develop children’s knowledge. Storytelling and drama, as used in the
present study, are seen as an important part of the learning process from this perspective,
and not just an illustration to theoretical studies. They are considered aesthetic approaches
serving as a link that supports the understanding of theoretical content (Lindqvist 1996a).
In the present study, the children encounter something familiar in the form of storytelling
and perhaps also dramatization, but also many new words in the content of the story itself.

Further claimed that repeating a topic at school can be boring if the revision is carried
out in the same way as the topic was first presented. When a topic is repeated, a new aspect
should be presented or the topic should be presented differently. Hannaford (1995), who
advocated repetition, stated that acting out a story is one method of repetition, which also
gives a sensory understanding of the concepts involved and combines the separate parts
into a whole. Batts (1999) confirmed that this interactive way of solving problems,
which combines visual and verbal communication, results in effective learning.

Even though there have been examples of studies integrating drama or storytelling and
science, as mentioned, few studies have investigated the outcomes of using the combi-
nation of storytelling and drama as an instructional strategy when teaching science
(Peleg et al. 2017), the focus of the current study. From Vygotsky’s theoretical perspective,
this study explores the outcome of combining storytelling and drama to teach young chil-
dren science. The research question is: How is children’s learning affected when using a
combination of storytelling and drama to explain a complex scientific concept?

Method

This is a case study exploring the impact of combining storytelling and drama when teach-
ing young children science.
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Participants

Pupils from two Swedish preschools and two primary school classes were selected to take
part in this study. We invited schools to participate based on convenience, namely their
close location to the university where the researchers worked. Altogether 25 children
were involved: 11 primary school children, 7-8 years old, and 14 preschool children, 4-
6 years old. An overview of the participants is shown in Table 1. The parents had approved
their children’s participation and gave their consent in writing. All of the children have
been anonymised, using a number (1-25) as well as G (girl) and B (boy).

Procedures: activity, data collection and analysis

Groups of children at preschool and primary school levels were visited and the following
session was held by the first author. First the researcher asked the children why people
catch colds. The children replied that this is because people do not wear enough clothing
or because some bacteria enter their bodies. The answers were similar in all groups. There
were no differences between the children from the preschools and the primary schools.
After the initial discussion a story was told to the children. The name of the story was Rhi-
noviruset Rita (i.e. The Rhinovirus Rita, an unpublished story written by Henrik Brandén,
author of student literature in the fields of microbiology, immunology and genetics). The
story is about a girl who catches a cold when a rhinovirus enters her body. The story then
described how the immune system works in order to make the girl well again. Accurate
scientific vocabulary is used in the story, but these concepts were also explained in sim-
plified terms. Granulocytes were for example described as the cells with dots, and the
dots as chemicals that can be used to fight against the viruses. Killer cells were not
given any other name, but macrophages were talked about as vacuum-cleaner cells that
‘eat’ dead cells and viruses. The content taught in this study was way beyond the level
of what is usually taught at preschool and primary school, and it does not form part of
any learning objective in the curricula. The reason for choosing this content was to chal-
lenge the children and to investigate the potential of the teaching model, and also to be
sure that the content had not already been taught. Furthermore, we had access to the
story which had been written with this particular content and with the use of words
that is of a higher level than traditional used for children. Finally, we believe that most
of the children had experienced having a cold and thus they could relate to the context
of the story.

No pictures were shown during storytelling. After the story had been told, a play
was performed with the children, telling the same story they had just listened to.
The researcher assigned a role to each of the children before the drama started.
Some of the children were supposed to act as viruses and others as different parts of
the immune system. The children were only supposed to follow the activities occurring

Table 1. Overview of participants.

Number of children in the age of: 4 years 5 years 6 years 7 years 8 years

Number of boys in the age group: 2 3 1 0 1
Number of girls in the age group: 2 6 0 5 5
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in the story and try to illustrate them during the drama activity. They did not need to
talk. The session was concluded by asking the children to make drawings connected to
the story. The purpose of the drawings was to help the children recall and communi-
cate their thoughts in the interview that would take place later on and not that the pic-
tures would be a step in the learning process about the content. No discussions or
guidance were made with the children when they made their drawings. The
drawings were collected and saved. The whole session lasted for approximately 45
min per group.

One of the preschools and the primary school were revisited after three months, and the
second preschool after five months. At the second visit, each child was interviewed indi-
vidually. During the period between the visits, no feedback was given to the pupils regard-
ing the story, the drama, or the science content in terms of conceptual knowledge about
viruses and the immune system (according to information from the preschool and
primary school teachers).

Each interview was semi-structured and lasted for about 20 min. All of the interviews
were conducted by the first author, who talked to each of the children individually. The
main questions in the interview were:

(1) What was the story all about that you were told some time ago?
(2) How do we catch a cold?
(3) How do we get well again? What happens?

During the interviews, the drawings that the children had made during the first visit
were shown to them and used to stimulate recall. The interviews were recorded, tran-
scribed and inductively analysed through iterative reading of the transcripts, based on
thematic coding as described by Robson (2011). The coding showed a pattern of
different levels of understanding of the content among the children. The two researchers
agreed on the themes and five categories were identified that are described in the next
section.

Results

The aim of this study was to test a model in which drama and storytelling were connected
in order to facilitate learning processes in science for young children. The data analysis of
the interviews with the participating children revealed diversity in their understanding of
the content that was presented during the story and drama activity. Some of the children
showed that they had gained knowledge about cells and how they function when we catch
a cold; others only presented fragments of the content that had been presented during the
activities. There were also children who did not remember much from the story and the
drama activity, hence no learning could be identified. The answers given during the

Table 2. Number of children per category, based on the interviews.
Number of children from preschool/school Category 1 Category 2 Category 3 Category 4 Category 5

Preschool 2 3 2 2 4
School 2 6 3
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interviews were divided into five different categories. The children were placed in the five
different categories as presented in Table 2. A more detailed description of the results from
each of the categories follows below.

Category 1- learning about immune system cells and how they function when we
catch a cold, connected to reality

During the interviews, two of the primary school children and two of the preschool chil-
dren included the scientific names of the characters in the story and they were able to make
the connection to reality, explaining to the interviewer that this is what happens in the
body when we are sick and are getting well again. They also mentioned that viruses
cause colds, saying for example:

Well, there are viruses. They came into the throat of the girl. It was rhinoviruses ... .
They [the viruses] started to become lots and her throat started to hurt. Then the

cells with the dots came and started to fight against the viruses. But, they could not cope with
them by themselves so more support came, the killer cells. Finally, when all of the viruses
were killed the macrophages came and vacuum-cleaned the area and then the girl became
well again, and that was the end of the story. But, this is also the truth; it is not only a
story. You know, this is what happens in our body when we catch a cold and then the
body fights and makes us well again. (G7, 8 years)

Almost the same comments were made by one of the preschool boys. However, he empha-
sized the fact that the girl in the story also had a fever:

There were viruses in the throat and Lotta [the name of the girl in the story] felt that it was
hurting. She also became tired and they noticed that she had fever. It was the brain that had
started the fever to help to fight against the viruses. (B6, 5 years)

This five-year-old boy also talked about the cells with the dots [granulocytes], the killer
cells and the macrophages and explained that this happens inside our bodies when we
have colds Figures 1 and 2.

Category 2 - learning about immune system cells and how they function when we
catch a cold, not connected to reality

Six of the primary school children and three of the preschool children were placed in
the second category. They mentioned all the cell types and viruses. However, they did
not make any connections showing that they understood that this is real. Typically the
children placed in this category used phrases that are often part of stories, such as ‘once
upon a time’, and ‘they lived happily ever after’. In the interviews, they for example
said:

Well, the story was about rhinoviruses and they were destroying in the body and they became
more and more ... the girl had some pain and she needed help from the cells with the dots
and killer cells and the vacuum-cleaner cells, and then everything was fine again and she lived
happily ever after. (G1, 7 years)

Once upon a time there was this girl Lotta. She had some pain in her throat, because there
were some things that had entered and they were causing the pain. She got some help
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Figure 1. Drawing by a child (B6), who was placed in the first category, showing knowledge about the
immune system cells and that viruses cause colds. The word ‘Hjélp’ (Eng. ‘Help’) is written in the picture.

Figure 2. Drawing by a child (G7), who also was placed in the first category. She had written the words
‘Mérdarcell’, ‘Dammsugarcell” and’ Prickcell” (Eng. ‘killer cell’, ‘vacuum-cleaner cell” and ‘dotted cell’).

from the cells with dots and killer clls and vacuum-cleaner-cells. And the brain made the
body warmer so the girl needed to rest and then she became well again. (G12, 5 years)
Figure 3.
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Figure 3. Drawing made by a child (G3) who was placed in the second category. She had written the
words ‘dammsugare’ (‘'vacuum-cleaner’), ‘Lotta’ (the name of the girl in the story) and ‘prickcell’
(‘dotted cell’).

Category 3 - fragmented learning on immune system cells

Three of the primary school children and two of the preschool children were placed in the
third category, since it was only possible to identify fragments of learning about the
content presented during the story and drama activity. In the interviews, children in
this category for example said:

What I remember is that there were vacuum-cleaner cells, killer cells and dotted cells, and
they tried to catch the viruses, somehow ... I don’t remember that much ... (B1, 8 years).

It was about the body. There were small round things inside the body. It was about how you
get ill. The forehead is warm ... (G15, 5 years) Figure 4.

Category 4 - making up a new story that includes bacteria

Two of the preschool children made up their own stories during the interview. Both of
these stories contained bacteria even though this was not part of the original story and
drama activity. These children were placed in this fourth category, and examples from
their stories include:

I have painted my father and he is the apple tree and he is sick ... because there are bacteria
... (G17, 4 years).

There are bacteria in the mouth and they also come out of the nose and they flew on a girl and
then she became invisible, but a doctor came and he helped her to get well again. (G18, 4
years) Figure 5.
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Figure 4. Drawing by a child (G11), who was placed in the third category, representing fragments of
the content from the activities. She talked about ‘prickcell’ (dotted cell) and ‘mordarcell’ (killer cell).

Category - no identified learning

Four of the preschool children were placed in a fifth category, as they were not able to
recall much from the activities, not even with their drawings in front of them. Hence,
these children used phrases like T don’t remember’, or single words such as ‘bacteria’,
not viruses. One of the children mentioned the name of the girl in the story and that
she was ill, but not much more:

Lotta, she became ill. (B4, 4 years) Figure 6.

Finally, Table 2 presents an overview of how many preschool and primary school chil-
dren were placed in each of the categories. Many of the children were able to show some
understanding of the content that was presented in the story and drama activities, as they
thought that this happens in our bodies, or they at least knew the scientific concepts that
had been presented. Only the youngest children were placed in the categories that did not
represent anything of the science content presented in the story and the drama.

Discussion

Previous studies have argued that there is a need to develop instructional strategies for
teaching children science (e.g. Roth 2014) and that storytelling (e.g. Negrete and Lartigue
2004), drama (e.g. McGregor 2012), and also the combination of art, literacy, music and
drama (Bulunuz 2013) are successful strategies in this respect. This study therefore aimed
to investigate how these strategies in combination could facilitate learning processes for



EUROPEAN EARLY CHILDHOOD EDUCATION RESEARCH JOURNAL e 831

Figure 5. Drawing by a child (G18), placed in the fourth category, who made up her own story that
includes bacteria.

young children. Although we thought it would be possible, we were still surprised that so
many of the children were able to present as much of the content from the story and
drama activities as they did, and that they in some cases also were able to relate to
reality even though we only had one session, and no feedback was given between the inter-
vention and the interviews. Furthermore, the scientific content presented to the children is
complex and abstract and is usually only taught at higher school levels. Following
Vygotsky (1995), even young children can develop knowledge when they are given
more experiences that can be combined. In this study, the scientific content was explained
in several ways through play, which works as a link to support the understanding. Most the
children showed that they had learnt that viruses are involved when we catch a cold. This
was not mentioned by any child before the sessions. The children only talked about the
content that had been presented during the teaching session and did not elaborate their
thoughts by for example showing awareness about hygiene and diseases, since this was
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Figure 6. Drawing by a child who was placed in the fifth category.

never discussed. However, we do not know if the children talked about the activity with
their parents and because of this were further stimulated in their recall and learning
about the process presented. Maybe it could be argued that children from academic back-
grounds showed better results? However, in this case the children came from locations
with heterogeneous socio-economic backgrounds, and the results could not be explained
based on such assumptions.

All the primary school children showed a positive result in terms of demonstrating that
they had learnt the names of immune system cells and how they work, as well as that viruses
cause colds. In the preschools, the results were more varied. Although not all the children
could show that they had learnt everything that was introduced during the session, many
of them were still able to present quite a lot of the content after such a long time. The differ-
ences between the age groups is not surprising: the older a person is, the more experience he/
she has from which to combine elements to build new knowledge (e.g. Bruner 1971;
Vygotsky 1995). This does not mean that it would be a waste of time teaching preschool
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children. As is shown here, even some of the preschool children were placed in the first cat-
egory, showing that they had learnt the scientific names of cells and also were able to under-
stand that this really happens in our bodies. The others may perhaps find it easier to
understand these concepts the next time they encounter them. Since unequal numbers of
girls and boys participated in the study, we did not investigate whether there were any
gender-based differences in the results. This could be of interest in future studies.

It is difficult to determine whether the instruction led to the result or whether young
children could learn about viruses if taught differently, as there is not much research in
this area. We did not compare our intervention with another way of teaching. Future
studies could therefore compare the results from teaching the same content using
different strategies (e.g. only using storytelling, only drama, using none of these strategies,
or combining them). Conducting experimental studies like this one is complicated in
school settings, since it is difficult to eliminate all factors that can have impact on learning.
Here we have shown an example that seems to work well, but it was impossible to identify
from the interviews with the children if they learned the content mainly because of being
told the story, acting it out, or the combination of these activities. What we do know from
earlier studies is that using stories (e.g. Negrete and Lartigue 2004) and drama (e.g.
McGregor 2014; @degaard 2003) has a positive impact when teaching science.
However, we believe that using these two strategies in combination can enhance learning
based on the arguments from instance Batts (1999), Hannaford (1995) and also our theor-
etical framework drawing on the work of Vygotsky (1995).

Finally, it could be argued that the children’s drawings perhaps had an impact on how
they could recall the content of the story and the drama and explain what they knew about
catching a cold and the immune system. Quillin and Thomas (2015) claimed that it is
difficult to imagine teaching and learning in science without using visual representations.
They also encouraged students of all ages to create drawings, which has been considered a
powerful tool for thinking and communicating in any discipline (Roam 2008). The use of
drawings was not actually supposed to be part of the teaching model, but only to serve as a
tool during the interviews. Maybe it could be argued that the use of pictures was a part of
the model. Therefore, in future studies this also needs to be considered.

However, we cannot find any evidence for the impact of the drawings in our study,
since the children’s drawings included more or less details. In the first category, for
instance, the five-year-old boy only had a picture of what seems to be a person (Figure
1), yet he presented all the details from the presented content and was able to relate the
fact that this happens in our bodies when we catch a cold. Another example is a five-
year-old girl who was placed in the second category; she talked about almost all of the
scientific concepts from the activities, even though she only had a picture (Figure 3) of
a dotted cell (granulocyte). According to we do not know exactly what makes a person
react to aesthetic expressions, since he claims it is an individual process. Future studies
could further explore the effect of using drawings when teaching science in early years.

Conclusion

We found that the combination of storytelling and drama is an instructional strategy that
has a positive potential when it comes to teaching children science. As this a case study
involved only a few children, it raises more questions than it provides answers, and
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some of these questions have been discussed above. Still we claim that this model is a way
to make science and scientific concepts understandable, even to young children, and using
the combination of drama and storytelling is an area of interest that should be explored
further by preschool teachers and researchers. Moreover, authors writing children’s
books could be encouraged to include scientific words if they also are explained. Doing
so may help children to develop their scientific knowledge even more in the early years,
and they indeed seem capable based on the results from this study from only one teaching
session.
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