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DR SIMON TAYLOR writes about close encounters with student learning 
in Year 9 and 10 science classrooms. 

W
hat is learning like in 
Years 9 and 1 O science 
from a student's 

viewpoint? What is really going 
on? Let's take the opportunity 
to get up close to their learning 
world. 

My current research examines 
the perceptions of secondary 
students - how they see learning 
in their science lessons. This 
article centres on what we as 
teachers can learn from student 
voice, how personally relevant 
learning contexts used in lessons 
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were particularly significant for 
Maori and Pacifica students, and 
how established collaborative 
practices influenced student 
engagement. 

A key feature of The

New Zealand Curriculum places 
emphasis on teacher actions 
promoting student learning 
in the 'Effective Pedagogy' 
section (Ministry of Education, 
2007). It's been in the spotlight 
in the professional learning 
and development initiatives 
over recent years where there 

is importance on creating a 
supportive learning environment, 
encouraging reflective thought, 
and enhancing the relevance of 
new learning for students. 

However, what kind of learning 
do we want to promote for our 
students in our science classes 
(as well as for ourselves as 
science teachers)? How should 
we go about making changes to 
the way we teach science that 
embrace effective pedagogy 
described in the curriculum? One 
major factor that emerged from 
an extensive study in 
New Zealand directed by Graham 
Nuthall was that the power of 
peer relationships and teacher 
interactions directly shaped 
student learning experiences 
(Nuthall, 2007). Furthermore, 
Science Capabilities (Ministry 
of Education, 2014) have been 
identified from the Nature 
of Science strand in the The

New Zealand Curriculum to 
promote the concept of science 
citizenship. Students are urged to 
bring a scientific perspective to 
decisions and actions. 

They are encouraged to: 
» work collaboratively both with

their peers and their teacher
» reflect on why they are learning

about a topic
» challenge views using evidence
» ponder the validity of

experiments
» share their developing ideas

with their classmates
» use their scientific

understandings to make
decisions

» take actions in social and
cultural contexts.

These are challenging 
propositions for science 
teachers of 21st century 
teenagers. Importantly, these 
descriptions imply that learning is 
inextricably linked with the social 

encounters of science activities 
in the classroom. For example, 
if students are required to share 
their developing ideas with 
their peers, then what matters 
is how they do that and what 
the students extract from the 
experience. Their experience of 
the activity shapes their learning 
(Nuthall, 2007), and if they have 
the opportunity to evaluate and 
reflect. these can be helpful 
levers to go on and ask further 
questions. To find out how 
students experience science in the 
immediate learning environment 
and measure what actually 
happens in science classrooms 
through their eyes could help 
teachers further unpack the 
Nature of Science strand. Perhaps 
there is a danger to rush to list 
strategies and construct methods 
with these specific capabilities 
in mind, so let's take a breath to 
ponder the world of the teenager 
in science lessons. 

The research 

This research predominantly 
focused on gathering student 
voice at the junior years of 
secondary school, collecting 
descriptions from a wide range of 
classes and using a quantitative 
student survey, learning drawings 
and student interviews to 
measure this. About 950 Year 9 
and 10 secondary students in 41 
science classes attending schools 
situated in the central North Island 
were invited over a period of three 
years to share their perceptions 
of what science learning was like 
in their lessons. The following 
comments are a brief and 
introductory interpretation of four 
themes (student perceptions) that 
were highlighted: 

Shared Control titled as 
'Learning to learn'. This is the 
extent to which students are being 
invited to share with the teacher; 



ta ke control of the l ea rn i n g  
envi ronment. i nc l ud ing 
the arti c u l at ion of 
learn ing  goa l s ;  and des ign 
and manage learn ing 
activ it ies - th i s  i n cluded 
pract ica l experiments, 
and the determination 
and app l i cat ion of 
assessment criteria .  
As teachers we can empath ise 
with the metaphor ' l earners in 
the dr iv i ng  seat' h i gh l i ght ing the 

s ign ifica nce of students tak ing 
control of the learn ing ,  but how 
does th is happen in Year  9 and 1 0  
sc ience c lasses? Shar i ng control 
with students i s  a practice by 
teachers that cou ld  be cons idered 
cha l leng ing (Watkins, Carne l l  & 
Lodge, 2007) because of t ime 

and curricu lum content coverage 
constra ints, pa rt icu lar ly i n  
secondary schools where t i ght 
timetables can reduce science to 
three hours per week. 

Us ing  both actua l and 
preferred student forms of a 
lea rn ing env i ronment survey, 
results show students p referred 
a far greater col l aborative and 
part ic ipatory c lassroom than 
what was measured of  the actua l  
environment. The shared control 
theme revea led the lowest score 
( 44 per cent) compared with the 
other th ree themes . See the table 
below for comparisons . 

From resu l ts of the su rvey with 
respect to an ind ivi dua l  item " I  
he l p  the teacher to p l an  what I 'm 
go ing to learn", on  average, 39 per 
cent of the partic ipants s igna l led 
that they a lmost never d id  th i s  
with the i r  sc ience teacher and  68 
per  cent of  the students ind icated 
that they e ither never d i d  this or 

they seldom d id . Thus we see an 
emerg ing pattern about att itudes 
in  shar ing control with the 
teacher with a la rge percentage 
of students perceivi ng  a l im ited 
capacity in  co-construct ing 

the i r  learning w ith the teacher. 
Preferred data a l so  ind icated 
a yearn ing from the students 
to work more closely w ith the 
teacher in  decision-making in 
science lessons .  
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m What is learning l ike in 

Years 9 and 10 science 

. from a student's viewpoint? 

What is really going on? Let's take 

the opportunity to get up close to 

their learning world. 

Learning about the world 

Personal Relevance, or 'Lea rn ing 
about the wor ld ' was the 
second theme describ ing the 

extent to which school science 
and students' out-of-school  
experiences are connected, 
and how students make use of 
the i r  everyday exper iences as 

a mea n ingfu l context for the 
deve lopment of their sc ientific 
knowledge. With t h is i n  m i nd ,  
students' v iews of learn i n g  as  

drawi ngs were col l ected to 
help the research take on more 

of a q ua l itative measure, with 

emphasis on persona l  re levance. 

"What students see in c lassrooms 

has an inf l uence on the way 

they understand learn ing and 

especi a l ly learn ing i n  schoo l "  

(Watkins ,  Carne l l  & Lodge, 2007, 

p . 27) and one way to exam i ne

these comprehens ions i s  to

i nvite students to draw learn ing .

However, learn ing is not an object

but a process and th is can pose

a cha l lenge to students when

asked to draw the learning i n  the i r

classroom. The test in  d raw ing a

process such as learn i ng  invo lves

th i n king  about abstract concepts .

Sarason (2004) notes the term

STUDENT LE�RNING ENVIRONMENT SURVEY 

"WHAT HAPPENS IN MY SCIENCE 

CLASSROOM?" 

A su mmary of mean va lues across themes over three years, N=689 . 

THEME 

Shared Control 

Personal Relevance 

Cr i t ica l  Vo ice 

Student Negot.iati on  

Key: 

0-20%

21 -40%

Almost never happens 

Seldom happens 

STU DENT PE RCEPT IONS  
ACTUAL MEANS % 

44 

63 

66 

69 

41 -60% 

6 1 -80%

8 1 - 1 00%

Sometimes happens 

Often happens 

Almost a lways happens 

' l earn ing '  i s  not l i ke the 
words 'boat' o r  'water', 
or ' rocket', wh ich have 

v i s i b le, concrete mean i ng .  
I n  mak i ng  these p ictu res, 
students do not merely 
represent what they see, 
but they do cons ider 
aspects, l i ke for examp le, 
their posit ion, s i ze and 

image of the teacher, the physica l 
natu re of the c lassroom inc l ud i ng  
what  is written on the  board, 
the cu ltural i mages, scientific 
contexts, socia l  i nteractions and 
sometimes they inc lude speech 
bubb l es  with written words 
descri b i ng  the i r  th i n k i ng . It i s  
understood that  drawing i s  much 
more than a s imp le  representat ion 
of what one sees .  The act of 
d raw ing and the product ion of 
a visua l  summary of experience 
can be a powerfu l mechan ism in  
maki ng  sense of  the experience 
where M i lne (2008) assures us 
that ch i ldren use drawing to 
grapp le with the mean ing and 
pu rpose of the i r  l ives . 

The fo l l owing question was 
posed : "What does learn ing look 
l i ke in  your  science class?". 

Students were inv ited to 
compose the i r  d raw ings of the 
science lesson on an A4-s i zed 
p iece of white paper. Al l  the 
drawings were un ique - there 
no drawing was identical to 
another, a nd  the majority (97 

per cent) of al l the students 
portrayed c lassmates i n  their 
pictures . Th is  suggests that 
most students perceived their 
learn i n g  in  conj unct ion with 
other c l assmates and most (74 
per cent) had spec ific deta i l s  of 
c lassmates a nd/or teacher (e.g . 
fac ia l  features, ha i rsty le, clothes) . 
Most (71 per cent) of the drawings 
dep icted a teacher somewhere in  
the p icture and 14 per  cent of the 
d raw ings presented the teacher 

as the centra l figure in  the room. 
What was surpri s ing  was that on ly 
37 per cent of the drawings had 
specific deta i l s  i nd icat i ng  sc ience 
was taught there (scient ific 
apparatus, sc ience terms on 
the wh iteboard) and i n  terms of » 
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persona l  relevance, there were 
very few (7 per cent) d rawings 
depicti ng  learn ing about sc ience 
outs ide  of schoo l ,  such as cu rrent 
events or  personal i nterests 
that were l i nked with sc ience . I n  
addit ion t o  the learn ing draw ings, 
there was h ig h  stat ist ica l 
s ign ifica nce in the quantitative 
resu lts with respect to persona l  
re levance and ethn icity. In  
comparisons, the New Zea land 
European students showed 
h igher perceptions of persona l  
relevance i n  sc ience lessons w ith  
a mean of 64 per  cent, compared 
with New Zea land Maori (60 per 
cent) and Pacifi ka (55 per cent) 
students , One of the items in the 
su rvey, "My new learning sta rts 
w ith prob lems about the world 
outs ide of schoo l', revealed a h igh  
proport ion of  Maori and Pacifika 
students s igna l l i n g  that rarely this 
happened . In the interv iews that 
fol lowed, some Maori students 
spoke cand id ly about the 
importance of personal relevance 
i n  the i r  l essons, so that they cou ld 
l i nk their wor ld outside of school 
to what was happening in  the i r  
science lessons. 

Personal re levance in  sc ience 
classroom activ1t ies has been 
seen as a s ign ificant l i nk  to 
positive student engagement 
(Bolstad & H i pkins ,  2009) where 
students can beg in to sense 
that their learn ing about science 
i s  inseparab ly  connected with 
their rea l  world and th i s happens 
not j ust at schoo l ;l:Jut at home, 
when they are at the skate park ,  
p l ay i ng  netba l l ,  having d inner, etc. 
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However, what i s  not sometimes 
observab le  to students i s  that 
these connect ions between 
the science act ivity go ing on 
in  the c lassroom and the rea l 
world context are not c lear ly 
demonstrated or de l i berate ly  
emphas ised . Authentic contexts 
such as these may be impl ied i n  
sc ience teach i n g  but ca n often 
be lost i n  the everyday bus iness 
of l aboratory activ ities . Time for 
reflection and d i scuss ion on the 
purpose of the topic can a lso be 
eas i l y  forgotten because of  t ime 
constra i nts. However, it is th is very 
process of reflection with peers 
that cou ld  make the difference in  
drawi ng students fu rther into thei r 
learn ing ,  so that they cou ld  feel 
g reater persona l  i nvo lvement and  
commitment . 

In the student interviews, a 
quest ion was asked: What kind 
of topics wou ld  you l ike to study? 
Students spoke of a des i re for out­
of-schoo l relevance in the i r  lessons 
and with part icu lar  i nterest in  the i r  
fami ly and i n  sport .  Here are some 
short excerpts from different Year  
9 student responses. 

"I'd really like to learn about 
Egypt pyramids and mummies. 
I like the science mysteries. Me 
and Mum have this scrap book 
and we've collected cuttings and 
information about mysteries, lost 
civilisa tions, ghosts . . .  " 

"Rugby and sports, touch rugby 
I like io know about fitness, how 
to keep fit. My dad has a fitness 
coach that  tells him all about the 
body, diet and how he can keep 
strong." 

Some students were keen to 
debate ideas with the i r  peers 
and take the opportun ity to 
look at both s ides of current 
env i ronmenta l i ssues, such as ,  
for examp le, o i l  d r i l l i ng ,  sand 
m i n ing and protection of natu ra l  
resou rces. Some fema l e  students 
spoke passionately about their 
de l i ght i n  debat i ng  ideas with the i r  
peers and had strong op i n i ons  
about an ima l  eth ics . 

Here is an excerpt from an 
interview that  h igh l i ghts th is  

"We speak our  minds. I like th is. 
I 'm not embarrassed if I don 't 
know the exact answer. I like 
teachers who ask us questions 
and want to find out our opinions." 

Some Maori students spoke 
about be ing frustrated i n  the i r  
science lessons; not engag ing  
with them at  a l l  because they 
saw l ittle chance in  being ab le  to 
talk about th ings that they were 
persona l ly i nterested i n  as the 
topic at the t ime d id  not fit with 
the i r  i nterests . They felt that, 
at most, science lessons were 
pre-determ i ned and they d id  not 
want to embarrass themse lves 
o r  others by attempt i n g  to make
changes to the programme.

Critical Voice tit led as 'Learn i ng  
to  speak out' was  the  th i rd 
theme. Th is focused on the 
extent to which a social c l imate 
had been estab l i shed i n  which 
students fee l that it i s  leg itimate 
and benefic ia l  to debate ideas 
and voice their op in ion  in  c lass . 
In the 67 i nterviews that took 
p lace, a pattern that  preva i led in  
most was that students spoke 

of the genera l freedom and 
autonomy they had in speaking 
out in c lass .  It was encourag ing 
to hear most (but not a l l) of the 
students i nte rv iewed, respond i n g  
pos i t i ve ly to  the  way the i r  teacher 
encou raged them to spec'lk out 
in lessons.  Apart from a few 
except ions, overa l l  their voice was 
va lued and they fe lt comforta b le  
ask ing questions of  the teacher 
and ca l l i ng the teacher for 
the i r  attent ion .  However, some 
students rema ined u ncomfortab le 
about cha l leng i ng  the teacher 
about the way they were taught. 
Some fe l t  okay ta l k ing about 
operation a l  tasks but in terms of 
exp la in ing science ideas open l y  
to others they were much more 
hesitant . Many students spoke 
enthus iasti c a l l y  a bout when 
the i r  teachers used a ra nge of 
learn ing strateg ies ,  because 
they were engaged for longer. 
They sa id that there was more 
opportun ity to enjoy sc ience and 
speak up in  c lass i f  there was a 
mix of d ifferent tasks in a s ing le 
lesson. Some students spoke of 
wanting a greate r cho ice i n  when 
they would do the activities in 
the lessons . Some students sa id  
they were hes itant to d iscuss 
the i r  persona l  sc ient ific queries 
because they thought they were 
not associated with the top ic they 
were studying at the time. 

Student Negotia tion titled 
'Learn ing to commun icate', 
examined the extent to which 
students have opportun i t ies to 
expla i n  and j ust i fy their ideas and 
to test the v iab i l i ty of the i r  own 
and other students' ideas . Th i s  
theme had the h ighest actua l  
mean score (69 per cent) i n  the 
student su rvey, out of a l l  four  
themes . 

Th is theme was i dentified as 
being the most preferred and 
valued across a l l  c lasses over 
the three years . Neverthe less, 
negotiati ng  d iscussion with 
c lassmates can be a cha l lenging 
task for teenagers, part icu la rly 
when the conversations depend 
on their own confidence to
speak up and negot iate the next



steps in a n  acti v i ty. As teachers, 
we are well aware that there 
can be much act ivity go i ng  on 
in sc i ence lessons in te rms of 
practica l man ipu l at ion, methods 
to fo l low and c lassmates in c lose 
p rox im ity to one another. Hence 
there are demands for students 
to negoti ate conversations and 
keep focused on the task .  We 
asked the question in  the student 
i nterviews Te l l  us about the 
opportun i t i es you get exp la in ing 
ideas i n  a sc ience lesson? Many 
of the responses desc r i bed  how 
students in i t iated d iscuss ions 
by act ively seek ing and form ing 
a group where they cou ld  have 
more opportun it ies to ta l k  
about ideas than i f  they were on 
thei r own. Some students felt 
overwhelmed with a sc ience 
lesson in  terms of comp let ing 
the written work if there were 
m in ima l co-operative strateg ies in 
p lace . Here i s  an excerpt from an 
i n terview that h igh l i ghts th is: 

"Most of my answers I write 
down from my head. Sometimes 
the teacher talks too fast  and I 
don 't understand. So I ask my 
friend about how to do it. She 
breaks it down for me. " 

Many d iscussed how, if there 
were no groups set up by the 
teacher, they would purpose ly  
deve lop a co l laborative structure 
with other c lassmates to he l p  
each other. Another feature o f  
t he  student responses was that 
form i ng  a group or  being in  a pa i r  
meant students could have the 
abi l ity to sh ie ld d istractions  from 
other groups. N ear ly a l l  students 
in  the interviews appreciated 
working on science acti v i t ies in 
groups, saying they cou ld share 
the load, bounce ideas around and 
that they had g reater confidence 
in  speaking with in  the grou p than 
in  a whole c l ass  d i scuss ion. 

The fol lowing excerpt h igh l i ghts 
th i s : 

"When we are in groups 
working on something, we have 
more power over what we can do. 
I know the teacher thinks he's the 
boss but really we do what  we 
want. We talk about it together 

and we do it a lot quicker. We kind 
of plan out the different things 
to do, while ta lking. We share the 
load." 

Many va lued some t ime to talk 
about th i ngs  other than science 
that were concern ing them and 
th is was the way they l i ked to 
work most of the t ime . Some (1 3 
per cent) of the learn ing d raw i ngs 
portrayed the student d i rect ly 
i nteract ing with the teacher. 
Ha lf  of the drawings portrayed 
student d iscuss ion ,  movement 
in the c lassroom or there was 
a sense of soc ia l  negotiat ion 
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go ing on in the p icture. As 
stated, 97 per cent of a l l  the 
students portrayed c lassmates 
in the i r  p ictu res, i nd icat i ng  the 
importance of c lassmates i n  their 
sc ience learn ing . There was l ittl e  
evidence from the p ictures of  
the act of p lann i ng  the learn i n g  
between students or  o f  the 
students operating together w ith 
the teacher in  working/p lann ing 
together. Fourteen per cent of 
the drawings presented the 
teacher as  the central figure in  the 
room and in  l a rger proportions 
compared w i th  the s i ze of the 

,,_ student images. These p ictures 
portrayed the teacher s ituated at 
a d istance from the students . 

Conclusion 

The world .of the 1 3 - 1 5-year-
o ld students in th is  research 
is dynamic and particu lar ly 
respons ive to soc ia l  presence, 
persona l  relevance and sharing 
control with the teacher. 
The students p referred less 
dependence on the i r  teacher 
and much greater sha red contro l 
in the lesson. Act ivities where 
the students themse lves cou ld  
manage the work and make 
dec is ions about p rob lems were 
cons idered fun and engag ing .  
M uch of  what these students 
do i n  science was determined 
by their soc i a l  re lat ionsh i ps and 
the drawi ngs h igh l i gh ted the 
i mportance of socia l negoti a t i ons. 
There may be increas ing ly more 
emphas is for students to learn 
a bout rea l-wor ld issues but these 
students were s igna l l i ng  that th i s  
ra re ly ha ppened . How the cho ice 
of top ics  where persona l  i nte rests 
were used as contexts did matter 
to these students . Co l l aborat ion 
in  the groups t ransp i red when the 
c l assmates had the opportunity 
to form groups, share ideas, and 
reflect on the reasons why they 
are studying  a particu lar  topic. <ll-
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