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Drama WIien 11111d appropriately can help lo expand the - of c:hldren, enable them lo l.f1derstand 
r..nty and adell<:e conoepw through flllllasy, and allow them to - lhe meaning below 1he surface of 
ac:llons. Orama does noe convey lnlonnation about science to pupils, It helpg 1hem to use end - whet they 
al,eedy know. lnsteed ol throwing science concepts et studenls and expecting them to undel'stand slnlight 
-y, drama enables them to focus on e pe,1lclllar lncldenl, oblenle • pat1laJlar ~. leUQh at a 
pa,1cular joke end Uwough fie INllly of the 8ltuatlon really undenitand the meaning behind the sdence. It 
~ pt.l)lla to experience evenla In a physlcal way helping them to conoeptuallla and - their 
learning. Drama enriches the experience of leemlng sdence end le8ming al aboUt the ocean. 

The main elm of this presentation wes to share with plltllclpants the expertenc:e of a group of lludenl· 
taechers who llled dreme ea 8 medium for le8Ching and le8ming IClenlillo cone.pis. Toa PreMntatlon 
Included three main pa,la. In Vie llrSI pert 1he present•~ provided a ratloneht for using drame In the leacNng 
of odentlllc concepta and making lndMdualt more ewara ol lsaues deellllg with oceenog,aphy; In Iha lecand 
pert • IIITl8l1 9f0UI) of etudent-teachera aherad their expe,lenco of using drama lo communicate aclence 
conceplll with pupla In the clesatoom; and finally Ille -Ion ended with the lnteracttw engagement of all 
the participants In a amall drama worbhop we,. It - possible for the ~ lo try ou1 flral hand the 
tllllOlle& and .. ~ dlacusaed In Ille Int and lecand pert of the ...ion. This sasalon sought to offer 
parUcfpents ,_ Ideas end allernalNe methods of teaching oceanography with enthualasm, humour and 
~ 

Introduction 

What do Science end Drama haw In Common? 

What do science and drama have In OOIM10ll? How can drama be used In Ille aclence classroom 
In Old« lo motivate students to learn science and enable them to leam scientific concepts In • fun 
way and In a way which they can remember? Ona way of teaching science suocessfully Is to 
ensure that students are engeged lo numerous hands on actMtles that encourage Inquiry based 
leamlng, opportunities ror slmulallon axe«:lses. fnledom to explore and discover, and laboratory 
exardses that bring textbook lessons to llfe (Swango and s1-11rd, 2003). Science Is also a 
process which Involves problem solving, discovering or determlnfng cause and effect. making 
Inferences, drawing conctuslons, classllytng, pcedlcllng and hypothesls:ng and bulldlng models. 
These skills ~ to be leamed and the role of the educator Is to allow students to become 
comfortable with asking questlons, maklng mistakes, Justifying answers. They need to "learn how 
to think" (Jorgenson, Cleveland and Vanosdan, 2004). 
These skllls cannot be aoqulntd by tradlllonal lnstruollon and transmission or knowledge. 
Something more Is needed. Orama In aclence can provide the context within which the dllammas 
and problems of "real Nie science· can be enacted and used as a leamlng tool to enable students 
to debate, dlscuas, hypothesise and understand the conoepts of science within II sale 
environment Dorothy Heathcote (a well known educator and resear~ In educallonal drama) 
states that, "drama Is human beings confronted by situations which change them because of what 
they must face In dealing with those challenges• (Johnson and O'NelR, 1984, p. 48). Drama helps 
to engage young people and leamlng communities In discussions and debate about various 
Issues regarding for example the ocean, the stale or the ocean, the beauty of the ocean and the 
Impact of mankind on Iha ooean environment. 

Benlley and Watts (1989) describe lour maln reasons for choosing to explont science through 
drama and role play. They state that rtrst of all It Is en Important way for the teacher to retain 
control of the focus of the lesson to be learnt, but at the same time devolving responslblllty for the 
leamlng to the students. Secondly, II allows the learners to make appropriate Judgements about 
attitudes, values and feellngs, as wen as facts and concepts. Thirdly II encourages oral 
communication and allows students to put Ideas Into words and fourthly II builds on the learners' 
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experlenoes, and allows them to relale their experiences to lhe outside world. Orama operates at 
bOlh the 90Clal and cognlUve level and "It provides students wtth a apace wllhln which to Unk 
sclentlftc and ~ concepts. It traces the continuities between the more formal aspeda 
of the science cootculum and lssUM relating to the social, personal and polltlcal davelopment of 
the lndMdual" (Bentley and Watts, 1989, p. 147). 

The Idea of using drama In eclance teaching as explelned by Heathcote and Bolton (1995) Is not 
to just produce a play and have actors In It, but drama when used approprtataly can help to 
expand the awareness of ch!ldren, enable them to understand raallty and science concepts 
through fantasy, and allow them to see below the surface of aclloos to their meaning. Drama 
ddea not convey Information about science to students, It helps them to use and see what fley 
already know. Instead of throwing science concepla al studenls and expectlng them to 
under,tand straight away, drama enables them to focus on a partk:ular Incident, observe a 
pa,tlcular experiment, laugh at a partk:ular joke and through the reality of lhe situation really 
understand the meaning behind lhe science. It enables puplls to experience events In a physical 
way helping them to conceptuallee and lnaease lhelr leamlng. 

Inquiry BaNcl Selene. learning 

Bransford, Brown and Cocking (1999) suggest that understanding science Is more lh1ln knowing 
facts. Most Important Is that students understand the mafor concepts. Construcllvist lllews of 
leamlng euggest that leemers are not passive redplents of knowledge; rather they are active 
conatructors and re-oonstruclofs of their own undenltandlng. Mental repre,entatk>ns are 
contlnually belng confirmed, rejected, adapted, reformed or devek>ped In response to experiences 
both Inside and outside school. Leaming also depends on what the students bring with them Into 
Iha classroom (Bruner, 2004). Braneford et al. (1999) also state that teaming takes place w!Vlln a 
social context and learners In science need to be provided with opportunfhs to interact with 
others and communicate Ideas and ffsten lo altemallve explanatlons. This approach to teaching 
and learning science Is known as "Inquiry based leamlng". 'Inquiry learning not only c:onb'lbutes 
to better understanding of scientific concepts and skills but because science Inquiry In school Is 
carried out In a social context, It also contributes to social and lnlellectual devalopmeol" (Ansberry 
and Morgan, 2005, p. 19). The leamenl of whalevar age can work coUaboraUvely and ask 
thoughtful questions about science end environment In a context which mirrors the reat social 
environment In which they are taking place. Hodson (1998) states that there are clear messages 
lo taadlers about the need to enttven science teaching and teaming. "Fealufes that Increase 
students' sltuatlonal Interest Include challenge, choice, novelty, fantasy (a much neglected aspect 
of science education), surprise and of course, personal, social and enll!fonmental relevance" 
(Hodson, 1998, p. 71). Drama through Inquiry based ecience Is Ideal lor achieving all these 
features. 

The characteristics of Inquiry based science learning as ldentfflad by the Nallonal Science 
Education Standards (NRC, 2000) can be enacted In the scienca classroom using drama: 

1. Learners are engaged by sclentillcal/y oriented questions. In a science lesson which tries to 
engage students with ocean Issues, the students are lnltlalfy engaged wllh describing what comes 
to their mind when they hear the word •ocean·. This places th• ocean within a reallstlc context 
which students 111e famlllar with. Other Issues can start with questions regarding a partlaJlar 
scenario. For example quastJons ffke, "You er• IMng In Alaska and the water level Is 
rlslng ... What would you do?' can be asked. As staled by Gough and Griffiths (1994), 'feelings 
are explored, lnslghb are gained, and problem-solving abllltles enhanced as the students project 
themselves Into real-life sltuaUons• (p. 261 ). 

2. uemars give prlorily to evidence which a/Iowa them to d11velop and evaluate 11xplanllllons 
that address sc/entillcally oriented questions. ln this case students can csrry out a numbef of 
lnvesHgatlons which anow,. them to reach the answer to a number of questions regarding the 
ocean. They can be asked to classify or Identify endangered species. They csn be asked to 
measure the '8llnlty ot a partlcular sample of seawater or to test for the amount of oil or polutant 
In a sample of seawater. In this case the learners are taking on the role of sclanllsts and 
envlronmentaffsts and they have to provide answers to the scientific questions. asked prevlously. 
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The drametlsallon In this case Is not baaed on a prewrlllen script but the script and the answers 
are dewlloped as the Investigation progresses. 

3. Leamers fonnulate e,cplanBllons from evidence to address selentlfically oriented questions. 
Sludeola can be presented with a hypolhetloal question regarding the polluted state ot the ocean. 
Thay can th&n formulate their own explanations from evidence and have a round tsble discussion 
wh918 some students represent 9Cieollsts, enwonmentaUsts, )oumaU~. politicians end business 
men. There Is no prewrltlen script and the students ream their own conclusions. 

4. LeamftlS evaluate their explanations In fight of e/lemetlvv explanatlons, pwtlcuJarly those 
rellectlng scienlfflc undetstandlng. The leamenl, students oc young adults are safe to explore 
wi1hfn the Hrnls of role play and dramatisation their own Ideas and views which do not have to be 
~ or wrong. The coordinator, teacher or facllttator of learning can then presant alternative 
situations whldl studentsllaamers can explore within the safety of drama. The can evaluate, re­
evaluate, and feel safe that they are not making mistakes, but only giving allernallve endings to 
the &crlpt of real Hfe. 

5. Learners oommunlcate and juslily their proposed explanations. Corrvnunlcallng results Is one 
ot the most Important sldh which needs to be learnt In science and especially In slcenoe teaching. 
Sludanls can be asked to write a story or develop the script of a play which they can then ad out 
lnfront of friends or other chlldren In the school. If the students are older then they can present 
the play In front of members of the OOIMNl1lty In a local parish hell for example. All that Iha 
students/young adults have learnt about Iha ocean or any other sclenliftc Issue Is presented to the 
local communlty. 

Orama In Inquiry based science learning provides studentsllaamars with a variety of opportunities 
to practice what they have learned, connect to what they already know, and this prepares them to 
solve problems In ,_ situations. It mlrror8 the social context In which ·real science" takes place 
(Ansbeny and Morgan, 2005) and allows students/learners not only lo develop knowledge and 
understanding of science, but also their social and ethical understanding of Issues dealing wtth 
sCienoe and Iha ocean. For Heathcote quoted In Johnson and O'Neill (1984): 

Drama uses the person lo bring tt Into being. Conversly, the parson Is brought Into possible new 
being by the same process. The chlld enters the zone of circumstance permitted by the drama 
skuallon, and In shaping the cln;umstance's Mure, the chlld'e future Is shaped, ready to be 
available In the real society which at present seems cut off from the school (p. 196). 

Getting Pra-eervlca Science Teechere to UH drama and sc:lentlftc Inquiry to teach Science 
Concepts 

Using drama as a tool to teach science ooncepts la not a new Idea but the question which needs 
to be asked Is whether all science teachers are equipped and contldent about using drama to 
teach .sclenlfflc concepts. For pr-,vtoe sclance teachanl to undaraland the Importance of 
drama and Its great potential as a leamlng tool, they need to experience the Impact of drama 
themselves. As laachars II ls also Important lo learn the communicative, confldenoe bulkflng skll1s 
developed by engaging with drama. Dorothy Heathcote quoted In Johnson and O'Nalll (1984) 
states: 
So we need to train our teachara to structure for a leamlng situation to happen rather than 
sharing of lnformallon In a 'flnal' way to lake place. We have to lraln them to withhold their 
a,cpertlse lo give their students opportunfty for struggllng with problems, before they come to the 
teacher's knowledge, and to ~ an answer because ot the work they do rather than the 
Hslenlng they have done (p. 29). 

To this end adence student teacheni In the Faculty of Education pertk:lpa!e In a teaching module 
antllled "Orama and Storytelling In the Sdance Classroom". This unit Is carried out In 
oolaboralion with Masquerade Theatre Ms Sdlool. The Director of Iha sdlool, Mr. Anthony 
Bezzlna, works with the science student teachers to develop their own P8QOl'lal c:ommtncallve 
skills as well as set up a production In which the student teachers teach science concepts through 
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a short play. The first module was carried out during the academic year 2006-2007 and the 
B.Ed.(Hons.) lhlrd year science students adapted the play by Reaid Dahl GIIOl11ll'S Merve/lous 
Med/cJne. The maglcal world of George who makes his Grandma grow big lhrough his 
maMJJfous medicine Is linked with the world of science and observation and finding an 
explanatlon for why things happen. 

The play Itself was the end result or a number of drema WOll<shop sessions where the sdence 
student teachers learned how to project their voice, achieve poise and presence to cany 
themselves with ease, the skill of communicating with othars which ls essential for any teacher, 
and most of all how to cut 1oo$e from aN boundaries and touch the Hmlts of their c::reatlvtty. The 
drama sessions allowed the student teachers to explore their Inner abllllles and enabled them to 
develop the skills needed for them to become competent and professional sclenc,e teachers. At 
the same time they learnt how lo use drama as a teaching and leamlng medium which when used 
In their science dessrooms would make the science they were teaching much more fun fol" the 
pupils In their dassrooma. As pointed out by a student teacher: 
We leemt how to project our IIOice, look et tho pe~ons ,.. wen, talking to and even use relat<Jd 
gestu,vs to sJmpl/fy our communication. All this Is Important for us In the c/aS$lOOm, It 111so 
helped to Improve our·se"-esteem ... 

The drama sessions also helped the student-teachers work as a group. Very often life at 
University Is very oompetlllve, lnstllting In students the need to worl( on their own lo achieve better 
than their ooUeagues and to strive for the better grades. They were still striving for excellence, but 
the achievement of the whole group was more Important In this case. As staled by another 
student teacher: 

Making the props and the set with my best friends was real fun. It Is something that I w/8 look 
back at and miss very much. This also served for the whole group to get togolhllr and worlr l'Hlly 
hard because all of us wanted this to go well ... 

But how ooutd a play written by Roald Dahl be used lo teach science to young student? In 
Geo,pe 's Marvellous MedlcJne, the student teachers used the Roa Id Dahl Idea, but adapted ~ Into 
their own text, to be able to Introduce some basic 8dence concepts. For ellllfflPla George mixed 
vinegar and baking soda to make his medicine, and the mixture erupted With many bubbles 
flowing out of his ftask. He then attempted to solidify his solution by adding oom flour to make 
goop. His Imaginary friends created In the text to give explanations for what was happening, 
oonstenUy explalnlng the science behind the text. They explain about the lood pyramid and what 
food Is good for us to eat, about how we can make a paper fly across the room, and why a 
parachute falls to the ground. And all of this lnterm!ngled with chorus songs and dances 
composed and choreographed by the student teachers themselves. The colourful set, the 
narration and humour of the student teachers all helped to make an enjoyable production for all 
concerned. And aN of this out of lndlviduals who were not trained actors, but were simply 
teachers trying their best to find a method which would motivate their sludents to have fun 
learning science. 

The perfonnence Itself was held at SteKa Marts College Junior School. Two shows were held for 
!he Grade 4 boys and for the Grade 5 boys. The boys packed the hall and with their enthusiasm, 
really energised the student teachers and enabled them to give a good show. For one student­
teacher: 

Today when I was on sta(/8 and I saw the students engaged In what was happening, I ffllt really 
happy and satisfied. I felt lhat we had achieved our alms ... 

Yes· the elms were achieved and this was visible In the Interaction which went on between the 
student teachers and the boys et the end of the show. The boys wanted the recipes for making 
George's medicine. They wanted to know what a solution was and how they oould make one. 
They wanted to know more about NASA. They wanted to knOW how to do all the expe!iments 
performed on stage. Through this way of "doing science·, the students and leamers •acquire 
valuable skHls through their Interaction, colfaboration, and problem solving with other students -
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akl1la that camot be learned sitting In desks In rows and Ratenlng to a teacher' (Jorgenson, 
Cle~. and Vanosdel!, 2004, p. 19). The excitement and energy of the learners end student 
l8echers was vlslble all throughout the play. As one boy pointed out: 

The pley was so much fun and It helped me learn a lot about sci6nce in • fun way. It was also 
"'81)' funny and I IH<ed the bits when g,andma grow, big and Geo,ge makes his medlc/M. Now I 
will go home and fly out these experiments ... 

But what was most SUIXl8SSrut was the communlcallon which developed between the student 
teachers and the boys. The boys w-only seeing these student teachers for the first time. yet at 
the and or the show they _.. stopping lhem and asking them questions about the play, thanking 
them for a fun session and a great show and most or all being open and friendly In a positive 
manner. This Is Iha esaence of good teaching and the first lesson that f1VfJrY beginning science 
teacher must learn. And these student teachanl learnt the leeson In a fun way and at the same 
time managed to teach somelhlng to the boys at Stella Marls College too. Hopefully, these 
sludent teacher$ will carry with them the memory of George's MaNellous Medicine Into their 
classroom practice and enable them to make the teaching or science fun for all their prospectlw 
students. AIJ stated by Mr. Anthony Bezzfna, at the end of the p(9S811tatlon: 

.•. the science stud9nt teachers W8l'8 In some way or other In/ti/Illy made to do this presentation as 
part of their aedll. A YelY Interesting development as happens with young drama students - the 
enthusiasm Rna/ly took over - this became something they wanted to do and see through to the 
encl. They leamt sl</Hs for life which they wm pass on to their pupils. A l'9fY Cf9dlble lraJtflng for 
student teachers Indeed ... which highlights the cllcM ... all the world's a sl!lge .•. 

Conclusion 

Toa goal of any science teacher goes beyond the simple transmission of sclantlftc knowledge and 
known sc:ientlfic facts. A central goal of science teaching should be based on the lnlUal premise 
that science Is not value free and should aim to: 

... equip students with the capacity and oommllment to take appropriate, rasponalble and effecllw 
action on matters d social, eoooomlc. environmental end moral-ethical concern. Toe keys to this 
tranllatlon of knowledge Into action are ownership and empowerment. Those who act are th<>se 
who have a deep pe1$0nal understanding of the Issues (and thw human lmpllcatlona) and feel a 
personal lnvesbnent In addressing aod eolvlng the problems. Those who act are those who feel 
personaNy em~ to affect chenge, who feel that they can make a difference {Hodson, 1998, 
p, 21). 

Through drama the studenl5/leamers can become personally !nvolved In the understanding ol 
sdenlfflc and environmental Issues. Studllntslleamers can learn how to express their own views 
and Ideas, engage In discussion wllh teachers and peers, evaluate their views and If n-sary 
adjust their views to ..-situations. Wlthln the safe context of drama, students/ leamers become 
empowered and they are encouraged to become more committed to "tight to establlsh more 
socially Just and environmentally sustainable practices" {Hodson, 1998, p. 22). This commllment 
and empowerment can then be cfireclly translated to real Nfe situetlona. 
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