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Abstract:  In  science  education  students  sometimes  engage  in  imaginary  science-oriented  play 

where ideas about science and scientists are put to use. Through play, children interpret their 

experiences, dramatize, give life to and transform what they know into a lived narrative. In this 

paper we build on the work of Vygotsky on imagination and creativity. Previous research on play 

in primary and secondary school has focused on play as a method for formal instruction rather than 

students’ spontaneous informal play. Our aim is to explore students’ informal play as part of 

activity in lower secondary school science. The empirical study was conducted as part of a larger 

study on learning, narrative knowing and remembering in inquiry based science education in two 

Swedish compulsory schools. Data were collected during 10 weeks using video- and audiotape 

recordings. Our analyses of play show that the students step in and out of play when engaging in 

task completion. Play offers opportunities for sense-making, opposition and exploration of ways of 

enacting science identities. Implications for teaching science are that teachers, in order to promote 

students’ learning about science as a cultural endeavor and students’ learning about themselves in 

relation to science and scientist communities, may encourage students’ informal play. 
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BACKGROUND AND FRAMEWORK 
 

Lisa:  Now I’ll do. 

Gustav:  Here doctor, thirty seconds. 

 
The above excerpt is an example of sixth grade students engaging in play activity along with their 

completion of a laboratory task of testing for glucose in different nutrients in 6
th 

grade science class 
in a Swedish compulsory school. Gustav and Lisa engage in role-play of a doctor and an assistant. 
Lisa puts the testing stick in the investigated food and Gustav counts to thirty. This play involves 

making use of what they know about testing, possible social roles and science culture. Through 

play, children interpret their experiences, dramatize, give life to and transform what they know into 

a lived narrative. Children’s play is not just simple remembering but a creative transformation of the 

experienced – creating a world that meets the needs and interests of children (Vygotsky 1930/2004). 

In science education students sometimes create and engage in imaginary science-oriented play 

where ideas about science and scientists are put to use. Students create imaginary situations by 

combining experiences available to them; be it personal experiences or someone else’s historical or 

social experiences made available through narratives, literature, media etc (Vygotsky 1930/2004). 

These play activities open opportunities for students to explore ways of positioning themselves in 

relation to science. A scrutiny of informal play activities is therefore also a scrutiny of science 

classrooms as places where identities are developed through students’ engagement in activity (cf. 

Kelly & Sezen 2010; Wenger 1998). 
 

Here, we investigate students’ self-initiated spontaneous play as part of everyday culture in science 

education, how it emerges and in what ways it opens up for students to explore ways of positioning 

themselves in relation to science and science education. Our aim is to explore students’ spontaneous 

informal play as part of activity in lower secondary school science in order to contribute to our 

understanding of processes of learning science in school science practices. 
 

 
 

Previous research on play and science learning 



There is an extensive literature on play in general in particular related to pre-school (e.g. Lindqvist, 

1996; Moyles 2005; Singer, Hirsch-Pasek & Golinkoff 2006). In relation to science education, 

however, research is rather scattered. In our review of previous research we discern different 

approaches to the analyses of play and science learning which may, at least partially, be understood 

in relation to the researchers being engaged in studying different parts of the educational system. 
 

In relation to compulsory school science education there has been an interest in play as part of 

instruction in terms of role-play and computer-games. McSherry & Jones (2000) argue that role- 

play in science lessons is underrated and underused and attempt to provide a theoretical basis for the 

use of role-play as part of developing the experiential side of teaching science. Simulation-role-play 

is held by Aubusson, Fogwill, Barr and Perkovic (1997) to allow students to demonstrate their 

understanding, explore their views and develop deeper understanding of phenomena although they 

raise concerns about students' capacity to distinguish role play from the subject matter being 

studied. Burton (1997) provides detailed steps to guide teachers through the process of role-play in 

order to enhance learning in science. With the growth of educational computer games and programs 

emphasis has been placed on play with computer programs (as game-play) as instructional method 

(Roussou 2004; Steinkuehler & Chmiel 2006; Barab, Sadler, Heiselt, Hickey & Zuiker 2007). 
 

In pre-school, play – in particular ‘free play’ – has been recognized as an important part of learning 

in general ever since Friedrich Fröbel’s work in the early 1800’s (Lindqvist 1996). The role of the 

pre-school teacher is described as a facilitator of children’s play (op cit). In relation to science 

learning there are few studies of play. Henniger (1987) analyzes learning opportunities in science 

and mathematics available through children's play. In particular he studies what attitudes to learning 

science are developed through play. However, Goldhaber (1994) reports on pre-school teachers 

expressing insecurity in relation to whether children may be allowed to play if the activity is to be 

called science. 
 

In relation to learning science at university, Hasse (2002) has shown that play as science preparation 

is very much part of learning physics. She showed that games, like creating new experiments rather 

than adhering to given tasks, prepare students, boys in particular, for lives as scientists, and allow 

students to play out their imagination. 
 

The research initiatives on play and science education differ in relation to different forms of 

education. Hasse’s (2002) study on play in university physics focus on informal play as an integral 

part of learning science whereas studies of school science focus on formal instruction. Research on 

play in pre-school science take a semi-formal approach recognizing informal play as mediating 

formal learning. However, there is little reason to expect that informal play would be of less 

importance as an integral part of learning science in school as compared to learning science at 

university. Even though there may be important differences relating to the goals and motives of 

educational activity in different forms of schooling. 
 

Play in a Vygostkian perspective 
 

Here, we use Vygotsky’s notion of play as imagination in action to develop a framework for 

discerning and theorizing moments of play in the science classroom. Vygotsky elaborated the 

theory of play in his essay “Play and its role in Mental Development of the Child” (1933/2002) and 

in his book “Imagination and Creativity in Childhood” (1930/2004). Vygotsky characterizes play in 
terms of involving 1) an imaginary situation and 2) rules implicit in the imaginary situation. 

Through play imagination is enacted socially and collectively. The imaginary situation created in 

play is free of constraints of the real situation and allows the child to meet its desires (Vygotsky, 

2002). 
 

Vygotsky (2004) argues that it is not possible to draw a strict line between imagination and reality. 

Everything created by imagination is based on elements in reality, from a person's previous 

experiences or experiences shared by other people (op cit). However, children’s play is not a simple 

reproduction of prior experiences but a creative reworking of experiences which is combined to 



construct a new situation that conforms to the child’s own needs and desires (op cit). Thus, 

imagination becomes a means to broaden a person's experience because he can imagine what he has 

not seen and may conceptualize something from another person's narration and description of what 

he himself has never directly experienced (cf. Ferholt, 2007). 
 

 
 

RESEARCH QUESTIONS 
This paper reports from a larger study on learning, narrative knowing and remembering in inquiry 

based science education (IBSE). Hence, we focus specifically on play in IBSE. The main research 

questions addressed are: How and when is play initiated by students in lower secondary IBSE? In 

what ways is play used by students to overcome situational constraints? What affordances do 

students' engagement in play open up for? 
 

 
METHODOLOGY 
The study was conducted in two Swedish compulsory schools (school A and B). School A is 

situated in a relatively prosperous residential community and school B in a less advantaged 

suburban community. In each school we followed one teacher and their 6th grade class working 

with the unit ‘Chemistry of food’ in the curriculum material Naturvetenskap och teknik för alla, 

NTA (in English Science and Teachnology for all). The unit covered a period of about 10 weeks. 

Data were collected throughout the 10-week-period using video- and audiotape recordings of 

classroom work (in all app. 55 h). The audiotape recordings were transcribed verbatim with the 

video recordings used as support. 
 

Vygotsky's (2002; 2004) theory of play has provided the beginning point for examining play and/or 

invitations to play in the studied classrooms. We have operationalized play in our analyses of data 

as situations where at least one of the following criteria is met: 

a student tries to act as someone i.e. positions him- or herself as someone, 
a student positions a co-student as someone, 

an object becomes pivot i.e. separated from its original meaning and ascribed new meaning in 
an imaginary situation and 

a student enact rules/norms of action that transcend the given tasks. 

 
When analyzing play we have been looking for play and invitations to play. Important to note is that 

invitations to play sometimes fail. 

 

RESULTS 
Play with science and tasks of the science classroom appear to be an integral aspect of the everyday 

culture of the school science classroom. In data of students working with investigating the 

Chemistry of food we found several examples of play or invitations to play even though it is evident 

that play is not a leading activity. Out of the 26 analyzed group discussions there is play or 

invitations to play in 10 groups. Our analyses of play show that the students step in and out of play 

when engaging in task completion. Albeit transcending some situational constraints the students 

enact play within boundaries of given school tasks. Students engaging in play are simultaneously 

well attuned to constraints of task completion. Play offers opportunities to explore e.g. different 

ways of positioning as a researcher, a doctor, an assistant. 
 

In the following we will exemplify our analyses by means of the introductory transcript of doctor- 

assistant play. In this example play emerges as a subtle process where Lisa and Gustav initiate play 

by use of a slightly different tone of voice or gesture. Lisa and Gustav begin initiating a doctor- 

assistant play in setting up a division of labor; in the way they deal with the measuring stick and the 

food to be investigated. They start taking turns measuring with the measuring stick and pouring the 

food in a cup: “I’m supposed to pour out and you take the stick”. Some minutes later they switch. 



Gustav then makes the play situation explicit in a comment on a negative test result saying: “None 

of these substances here have glucose. Is this normal? No, I'm kidding”. When saying “is this 

normal” with a lower more formal tone of voice he steps into the doctor position of the play. By the 

following comment that he is kidding, Gustav marks his previous utterance as play and again steps 

out of the play situation. 
 

The play situation is brought to the fore again ten minutes later when Lisa takes over the 

responsibility for measuring: 
 

Lisa:  Now I’ll do. 

Gustav:  Here doctor (hands the measuring stick to Lisa) thirty seconds. 

 

The studied IBSE practices offer students a relatively rich variety of resources combined with a 

lesser degree of discursive control as compared to whole-class teaching. These conditions open up 

possibilities for students to engage in self-initiated play. Resources that become pivot are both 

measurement instruments (e.g. the stick for measuring glucose) and objects of students’ 

investigations (e.g. wheat flour in a case where a girl invites her group mates to play that they are 

preparing a dough to bake buns). 
 

We find that the students in our studied classrooms step in and out of play when engaging in task 

completion. E.g. a group of boys create an imaginary situation when they measure fat in water. 

These boys play with the idea of actually discovering fat in water and the possibility of receiving 

the Nobel Prize. They explicitly negotiate the play situation and explicitly step in and out of the 

play situation. 
 

 
 

CONCLUSIONS AND IMPLICATIONS 
In conclusion, imagination and play are important dimensions of classroom life. Our findings 

contribute to the understanding of how learning in the school science classroom is embedded in 

social and cultural-historical practice, and how individual students’ engagement in play contribute 

to transforming and transcending classroom practice. Play offers students opportunities for creating 

situations in the school science classroom that meets the needs and interests of the students. Play 

offers opportunities for sense-making, opposition and exploration of ways of enacting science 

identities. 
 

When students engage in play they transform the given tasks in relation to needs and motives that 

are personally meaningful to them. Hasse (2002) showed that play activity is part of university 

physics students’ preparation for a scientific career and that play enable students to learn hidden 

rules of science. Our examples of play in the lower secondary IBSE classroom are not only 

examples of ways of making meaning in relation to becoming a scientist but also examples of 

students distancing themselves in relation to the science content as in game-play. A teacher may 

promote students learning about science as a cultural endeavor by facilitating and encouraging 

students’ exploration of different ways of positioning themselves in relation to science and a 

community of scientists in spontaneous play. 
 

This study opens up for further studies on play as an aspect of everyday school culture. When we 

have analyzed our data a feel emerged that students who do engage in play have more fun in the 

science classroom. Investigating students' trajectories of play in relation to participation and motive 

development is one question for further research that may advance educational researchers' 

understanding of education. 
 

 
 

REFERENCES 
Aubusson, P., Fogwill, S., Barr, R. & Perkovic, L. (1997). What happens when students do 

simulation-role-play in science? Research in Science Education, 2(4), 565-579. 

Burton, L.D. (1997). Hitting the Issues Head On: Using Role Play in Science Education. Paper 



presented at the Annual Meeting of the National Science Teachers Association (New Orleans, 

LA, April 3). (Electronic version). 

Duveen, J. & Solomon, J. (1994). The Great evolution trial: Use of role-play in the classroom. 

Journal of Research in Science Teaching 31(5), 575–582. 

Glaser, B.G. & Strauss, A.L. (1967). The Discovery of Grounded Theory: Strategies for Qualitative 
Research. New York: Aldine De Gruyter. 

Goldhaber, J. (1994). If We Call It Science, Then Can We Let the Children Play? Childhood 
Education, 71. 

Hasse, C. (2002). Gender diversity in play with physics: The problem of premises for participation 
in activities. Mind, Culture, and Activity, 9, 250-269 

Henniger, M. L.(1987). Learning Mathematics and Science Through Play. Childhood Education, 
63(3), 167-171. 

Kelly, G., & Sezen, A. (2010). Activity, discourse, and meaning. Some directions for science 
education. In W.-M. Roth (Ed.), Re/Structuring Science Education:ReUniting Sociological and 

Pshychological Perspectives, Cultural Studies of Science Education 2. (pp. 39-52). Dordrecht: 

Springer. 

Lindqvist, G. (1996). Lekens möjligheter. [The possibilities of play]. Lund: Studentlitteratur. 
McSharry, G. & Jones, S. (2000). Role-play in science teaching and learning. School Science 

Review, 82(298), 73-82. 

Moyles. J. (Ed.) (2005). The excellence of play. 2
nd 

edition. Berkshire: Open University Press. 

Roussou, M. (2004). Learning by doing and learning through play: an exploration of interactivity in 

virtual environments for children. ACM Computers in Entertainment, 2(1), 1-23. 

Barab, S., Sadler, T., Heiselt, C., Hickey, D & Zuiker , S. (2007). Relating Narrative, Inquiry, and 

Inscriptions: Supporting Consequential Play. Journal of Science Education and Technology, 

16(1), 59-82. 

Singer, D., Golinkoff, R. M., & Hirsh-Pasek, K. (Eds.) (2006). Play=Learning: How play motivates 

and enhances children’s cognitive and social-emotional growth. New York, NY: Oxford 

University Press. 

Steinkuehler, C. & Chmiel, M. (2006). Fostering scientific habits of mind in the context of online 

play. In Proceedings of the 7th International Conference of the Learning Sciences. (pp. 723-729). 

Vygotsky, L.S. (2004). Imagination and Creativity in Childhood. Journal of Russian and East 

European Psychology, 42(1), 7–97. (In original in Russian 1930). 

Vygotsky, L.S. (2002). Play and its role in Mental Development of the Child” (In original in Russian 

1933). 

Wenger, E. (1998). Communities of practice. Learning, meaning, and identity. Cambridge: Cambridge 
University Press. 

Wickman, P-O. (2007). NTA – a Swedish school programme for science and technology. In J. 
Gedrovics, G. Praulite, A. Voitkans (Eds.), Didactics of Science Today and Tomorrow. 

(Proceedings of International Scientific Conference, 15-16 March). (pp. 206-210). Riga: RPIVA. 


