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Background

This project took place in four primary schools, three in Hull and one in Lincoln in the

Autumn of 2021. The project had been delayed due to issues with the pandemic and
there were still some difficulties in accessing schools in the Autumn term. A number
of schools were approached via personal contacts of the PI (Hull) Paul HOPKINS

[p.hopkins@hull.ac.uk] and six responded that they were interested in taking part in

the project. In the end only four or these were able to fit into the timescales and

schedules that were available between October and December, 2021. These were:

Cavendish Primary School, Hull

Beverley St. Nicks Primary School, Beverley

Spring Cottage Primary School, Hull

Monks Abbey Primary School, Lincoln

More details about each school can be found in the relevant section of this report. A
materials pack was gathered for each school (see Appendix 1) and professional
development (PD) was arranged either in person or via video conferencing. All the
schools decided that they preferred to do the activities (Appendix 2) as a ‘science
day’ rather than over a period of sessions and so science days were arranged where
the Pl could attend if possible (3 schools). The activities were undertaken by the
schools and the class teachers two of the schools (Beverley and Monks Abbey)
working with Year Six (10-11 year olds) and two of the schools (Cavendish and Spring
Cottage) with Year Five (9-10 year olds).

Each school was provided with a pack of materials as well as bags and rulers from
the project as a gift. The school were provided with equipment and the activities

cards (which were reproduced at the school).
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The activities - which can be found on the El website (https://

WWW.epistemicinsight.com) were:

¢ Why do spinners spin: looking at a paper spinner ‘helicopter’ with two wings,
¢ Why is the sky blue: Looking at the idea of diffraction,
¢ How do clouds stay up: Exploring the idea of surface tension,

¢ In the future will people travel and live in space: Looking at the size of the universe.

After the PD sessions sessions materials packs were delivered to the school
containing all the equipment they would need for the tasks with the exception of

paper or photocopying. All sessions took place in December 2021.
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Methodology

The research carried out in the primary schools in Hull followed the pattern set for

all the schools in the amended schedule (amended due to the COVID situation).

1. A range of schools were contacted from contacts from the local Pl (Paul
HOPKINS), from research undertaken by the CCCU RA (Joanne MALONE) or
from contacts via the local PSQM contact (Bryony TURFORD),

2. Six schools then agreed to take part in the project but sadly one of those then

had to drop out and one was unable to take part due to COVID restrictions,
3. Four schools were left all of whom had pupils in Year 5 or Year 6

4. Professional Development was delivered either face-to-face or online to the
participating schools to the Science Lead and to the class teachers who were
to be involved in delivery of the project: all the schools decided to deliver the

project as a science day,

5. Equipment and support materials were delivered to the schools for the
beginning of HT2 and the days agreed. For three of the schools the PI (Paul

HOPKINS) was able to attend for one school this was not possible,
6. The schools completed the pre-survey,
7. Three / Four activities were undertaken either in the school or at home,
8. The lessons were observed,
9. The schools completed the post-survey,
10. Teachers were invited for interview,

11. Report was written up.
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St. Nicks Primary School, Beverley

The School

St Nicks Primary School is situated on the East side of Beverley, a small town just
north of Kington-upon-Hull in North Yorkshire. The school is a single form entry
school with a larger than average number of pupil premium children. The majority of
the students are white British heritage. The proportion of children with an identified
SEND is also well about the national average. The school is on two sites with the
Early Years and Key Stage 1 children on one site and the Key Stage 2 children on
another. Science was not mentioned in the 2018 short report from Ofsted or the last

full inspection report in 2014.
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Pre-Survey Data

The complete dataset for the pre-survey questions can be found on the online

survey website - below are some key highlight taken from the data.
41 children completed the pre-survey (n=41). All of these children were in Year Six.

When asked for three key words about science (Q6) they responded:

Facts | =1 (75.6%)
Experiments | 32 (75
Observations _ 18 (43.9%)

Lab-coats . 1 (2.4%)
curiosity [ NG 4 341%)
Explosions |GG & (19.5%)
proot. I 5 (45 3%)

Facts (75.6%) and Experiments (78.0%) were given by over three-quarters of the

children. These two words also dominated the single word choice (Q6a):

Facts | 1+ (3¢.1%)
experiments | 1 (4.1%)
Observations _ 4 (9.8%)

Lab-coats | 0
curiosity || NG 3 3%
Explosions - 2 (4.9%)
Proof _ 4 (9.8%)
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When asked about the term ‘discipline’ (Q7.1) a significant majority of the children
(80.5%) indicated that they had heard the term discipline. A minority (37.5%)
reported that they has learnt about this at school (Q7.2) with 42.5% unsure and 20%

disagreed.

When asked to give qualitative answers to the question about, ‘what is a
discipline?’ (Q8) there were a range of answers but most falling into the category of

behaviour with answers such as:

“A punishment if you have been bad”
“A telling off”
“ A discipline is where someone was naughty so you discipline them so they
don’t do it again”
“When you have been bad and you get disciplined”
“Discipline is where if you are bad you get a bad consequence”
“Where you have been disciplined so you had to stay in at break”

About 40% (15/41) were not able to answer the question. Just under half of children
(48.8%) agreed that they know what makes a science question different to a history

question (Q9) with a range of answers (Q10), some more ‘sciencey’ such as:

“History is past and science is evolution in part/present”
“Science is more experimental”
“Science questions have more facts. History questions have dates”
“Science questions are more scientific and history questions are about the
history of the past”

Some more focussed on content:

“Science has science words and history has old history”
“Because history is like the ancient Egypt and science chemicals”

“In science they have chemicals. In history they are old”
“Science is about experiments and stuff like that and history is about our
country's past and historic things”
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and others a little more esoteric!

“Using scientific words”
“History is in the past and Science is the present”

“Different ways but they do things”
“There are two different subjects but they like have the same question”
“I don't know because you can learn about the history of science”

When asked about what makes a question good for science (Q11) 46.3% agreed that
they have learnt this in school and the qualitative answers (Q12) gave answers
including science content, “Things to do with DNA” or “How space makes people
float but not on Earth “ or with science processes, “They would use scientific

”n u

vocabulary”, “If you can figure it out”

When asked about topics they would like to investigate as a Big Question (Q13) there

were both testable and philosophical questions e.g.:

Testable:, “Are there other planets than the eight we know?”, “How can we float in
space but not on Earth”, “Why is the sea blue?”, “Can you make a rainbow out of

water?”, “Can we be invisible?”.

Philosophical: ““Why does the universe exist?”, “What if we were not humans and a
different species”, “Who makes words and colours?”, “What is at the end of space

and everything”, “Why can't we think of new colours?”.

When asked about big questions like ‘whether a robot can be like a person (Q14.1)

there was a strong agreement that it could,

agree [ 25 (51%)
Neither agree nor disagree _ 12 (29.3%)
Disagree _ 4 (9.8%)

| don't understand the ] 0
question

but a smaller group of indicated that they had such conversations at home (Q14.2):
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agree N 7 (17.5%)
Neither agree nor disagree _ 10 (25%)
pisagre | 2 (7.5

| don't understand the ‘ 0
question

When asked if they talk about science at home (Q14.3) then about a third of
students (35%) indicated that they did, whilst another third (40%) were neutral and
about a fifth (22.25%) saying that they did not.

When asked the more qualitative questions about why humans exist (Q15) there
were a range of answers. Again some linked to science ideas, though often showing

misconceptions:

“Humans exist because when the world was made there was animals & humans”
“I think humans don't have a purpose we was just created by something and
humans grew smarter over time”

“Maybe because 200 million billion years ago a bang created the universe”

“We are just like animals so to keep the cycle going”
“Because dinosaurs died and now we are here”
“Because the DNA from the dinosaurs have made a human”
“They exist to be like how animals exist because of evolution”
“Because animals have evolved into humans”

Some rooted in more deistic or moralistic reasons:

“I think we exist to make the Earth a lot better and to invent stuff”
“Because God created us and the eco-system wouldn't work without us”
“God made them”

“Because God made the first humans and then they made babies”
“Because maybe God made humans”
“To give purpose to the world”
“I think humans exist so the world is a nice fun place”

about a quarter (14/41) answers that they did not know or did not answer.
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When asked more generally about big questions (Q16) the children were interested

in most of the questions - but most in ‘why humans exist’ (82.9%) and, ‘how did the

universe begin?’ (73.2%), and least in, ‘can a robot be a good friend (46.3%).

Can a robot be a good friend? _ 19 (46.3%)
why do humans exist? ||| NG 3+ (329%)
Can we control the weather? _ 29 (70.7%)
why do we have colour? ||| NG 25 (63.4%)
How did the universe begin? _ 30 (73.2%)
Will humans ever live in _ 30 (73.2%)

space?

When considering how the different disciplines of Science, History or RE could

answer the question, ‘why humans exist’ there were a range of answers.

Science CAN answer this _ 13 (31.7%)
science can HELP to answer |, - (sc.5%)

this

Science CAN'T answer this [ 4 (o-8%)

Religion CAN answer this _ 6 (15%)
Religion can HELP to answer | 17 (2.5

this

Religion CAN'T answer this | 17 (42.5%)

History CAN answer this _ 8 (19.5%)
History can HELP to answer | 7 (55 9%

this

History CAN'T answer this _ 6 (14.6%)

We can see that children felt that science was most likely to be able to answer this
(31.7%), with religion least likely (15%) but that all could help. When asked which
discipline could NOT answer religion was the highest with nearly half of the children

(42.5%) stating that religion could not answer the question.
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Children agreed very strongly that they enjoyed science (Q20) with only 5%

disagreeing and the vast majority (75%) agreeing.

agree [ :o (75%)
Neither agree nor disagree _ 8 (20%)
Disagree - 2 (5%)

I don't understand the ] 0
question

Coming onto technology and if machines (exemplified by the smartphone) would be
smarter then them (Q21.1) there was a division of opinion with equal number
(48.8%) thinking there would be and being neutral. When asked if there was already

a smartphone cleverer than them 41% agreed but 53.8% were more neutral.

Finally, children were asked about a possible career in science (Q22.1).

Agree | 7 (17:1%)
Nether agree nor disagree NN > (31.7%)
pisagree I 1 (51 2%

| don't understand the ’ 0
question

About a sixth felt they would but a majority felt they would not (51.2%).

When reasons were given there were a range of reasons.

“I don't want to be a scientist because | want to take other jobs”
“No, because | don't want to do experiments that are dangerous, when |
am older | want to be an artist”

“It would be very hard and confusing”

“Because | want to be a photographer not a scientist”
“Because | want to be a professional rugby player”
“No because it's too complicated”
“I only like art and science is in it so | guess it could be my future job”
“Because it is a little bit boring and | like sport”
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A number of themes emerged from this, small, sample that science not seen as

something that applied in wider life, but was often linked to laboratories. There was
little understanding of wider disciplines such as sports science, or food science. The
second was that science is ‘hard’ or ‘complicated’ and they would not be able to do
this and others that they wanted to do something else where science was not seen

as relevant.
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The Activity Day

The children carried out the activities in a single day with one of the activities being
taken home. The Pl was not able to be at the school during the activities but the
school completed the day and reported that the children were engaged with the
activities exploring the key ideas and asking questions about the deeper nature of
science and other disciplines. They looked at all the activities and explored some of

the big questions looking at the epistemic angles on the questions.
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Post-Survey Data

The post-survey questions were carried out at the end of the day, after the activities

had been completed.

The complete dataset for the post-survey questions can be found on the online

survey website - below are some key highlight taken from the data.

38 children completed the post-survey (n=38). All of these children were in Year Six.
In the data below the PI picks some key ideas ideas that indicate any changes from

the pre-survey data.

Q6a/b asked about key words:

Facts | 2+ (63.2%)
Experiments | 3O (78.9%)
Observations _ 15 (39.5%)
Lab-coats . 1 (2.6%)
curiosity || NG 16 (42.1%)
Explosions || 5 (13.2%)
proof |, 2 (0.5%)

There were some changes from the pre-data with ‘Facts’ dropping by 12 percentage
points (pp), Experiments remaining the same but observations rising 4 percentage

points. Facts and observations were still the most popular choice.

Facts [ 10 (26.3%)
Experiments | 11 (28.9%)
Observations _ 4 (10.5%)

Lab-coats | 0

curiosty | ¢ ('s.5

Explosions | 0

proof | 7 (15.4%)
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When considering just one word (Q6b) again facts fell (8pp), Experiments fell (5pp)

and observations (2pp), curiosity (8pp) and proof (8pp) rose.

Interestingly, the rates for knowing about discipline (Q7.2) fell by 18pp to 52.6% and
those who disagreed rose slightly by 4pp to 23.7%. Likewise the percentage who said
they learning about this at school fell by 11pp to 31.6% and those who disagree rose
by 4pp (23.7%). The majority of the qualitative statement were still around
punishment or behaviour, though the percentage of those saying, ‘do not know’ had

dropped slightly by 6pp to 34%.

The number of children able to differentiate between a science question and a
history question (Q9) rose by 14pp (to 63.2%) with more emphasis in the qualitative

answers (Q10) on ‘proof’ or ‘facts’ or ‘experiments’.

The percentage of children who thought what they had learnt at school make a good
science question (Q11) rose significantly by 25pp to 77.1% with again a range of
gualitative answers but there was more emphasis on testable questions and fewer

more philosophical questions (Q13).

There was a small rise (Q14.1) in children agreeing they like to think about big
questions (7pp) and a rise in the percentage who said they talked about science at
home (9pp). (Q14.3)

There were similar science, “Because they transformed from monkeys”, and
philosophical/theological answers, “I think exist because God created us”, to Q15 on
why humans exist but perhaps a shift towards more science like questions. There

was a reduction in the percentage of ‘don’t knows’.
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When asked about ‘big questions’ (Q16) there was a slightly more even spread

across the answers:

Can a robot be a good friend? || NG 14+ 37.8%)
Why do humans exist? | 27 (73%)
can we control the weather? ||| N NG, 22 (50 5%
why do we have colour? || NN 21 (56.8%)
How did the universe begin? _ 29 (78.4%)
Will humans ever live in _ 25 (67.6%)

space?

When considering the disciplines’ contribute to knowing (Q17) there were some

changes:

Science CAN answer tis | '+ (3¢ 5%
Science can HELP to answer | 1o (50

this

Science CAN'T answer this _ 5 (13.2%)

For science CAN was up 5 pp and religion CAN was down 5pp

Religion CAN answer this ||| N NN 4 (10.5%
Religion can HELP to answer | 1 (47.4%)

this

Religion CAN'T answer tris | s (+2.1%)

with History CAN was up significantly by 17pp.

History CAN answer tis | NN : (35.1%)
History can HELP to answer N 5 (52 5%)

this

History CAN'T answer this ||| | [N 4 (11.1%)
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More children now stated they liked learning science (Q20) up by 5pp. The number

of people who thought there would be a smartphone smarter than them in the
future (Q21.2) was up by 5pp though those who thought there was not stayed at
41%.(Q21.2).

When thinking about a career in science that had risen by 5pp to 22.9%, with a range

of responses which had similar themes to the pre-survey:

“It might be fun doing experiments”
“Because I find science interesting”
“Because | want to be a scientist”
“Because | like the explosions” (!)

“I would like to be a policeman”
“Because | want to be a footballer”

i

“I want to be a rugby player or zookeeper
“I would like to be a mechanic”

“Because it is stressful and hard work”
“It may be fun but very messy”
“Because it's not me”
“Because it's boring”

Finally, in the post survey the children were asked which areas they enjoyed most.
The children were generally enthusiastic with the majority commenting that they
really enjoy doing experiments and investigations — perhaps indicating that this was
not a common activity in their normal lessons. Comments included, “Looking at
things and looking for investigations”, “The experiments because you can find out
new things and have fun”, “Looking at things and looking for investigations” and

“Learning how to answer the big question”.
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Teacher Interview

A short interview was held with the teacher. The answers below are paraphrased
notes on the answers, rather than transcriptions The recorded interviews are

available.

How did the activities go?

There was some initial difficulties in that the children did not know what to do. A
carousel of activities were set up but the children struggled to understand the
instructions and what they had to do. The children were keen to undertake the
practical work but without reflecting on the questions being asked or considering the

purpose or nature of the activity.

Has this resource helped you to think about the types of questions science asks and

how it prefers to investigate them?

They were not making links between the practical activity and the bigger question.
The teacher did not give any direct instructions apart from allowing the children to
present their findings after they completed all the activities. They were able to
choose how they presented these activities. The children struggled to present their
ideas, they were able to articulate that they enjoyed the activities but not what they
had investigated or discovered. They were able to present some thoughts for
example they thought the sky was blue because of the ocean, the teacher said that
she thought they had not carefully read the instructions because, "the answers were

all on the sheets”.

After they had completed the carousel of activities the teacher brought the children
together to talk more about the activities. For example, in the space activity they
had drawn out the scale but was struggling to relate this to the question about space
travel. The teacher then use probing questions, such as, "if this distance take six
months then how long would...", The children were then able to start to make
inferences and connections. As the teacher said, “it clicked but they needed the

input”.
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What does a normal science lesson look like at your school - how did these activities

compare to what normally happens?

We use Snap Science© from Collins Connect. The school is a PSQM (Primary Science
Quality Mark) school. One of the things which the school states they got from
undertaking this scheme was a more coherent curriculum. Every lesson in the
scheme starts with a "big question” - reflecting on the epistemic insight questions
the teacher thought that they might need to adapt the way of doing this to you
again consider the children undertaking the investigational work and then exploring
the big question. The teacher felt there was a lack in the children's investigational
skills but this may be linked to the content heavy nature of the curriculum and a
large amount of "stuff we have to give them" as part of the curriculum. The teacher
is confident that the science of the school is good but thinks there might be some

tweaks to undertake having looked at the EI materials.

To what extent were the activities useful for teaching children about the nature of

science?

Following on from the El materials the children had a science based assembly and
the teacher feels that the nature of the activities had developed the children's skills
in undertaking investigational work and being more self-confidence and self

regulated.

Did you notice any difference in engagement in different groups in the class?

The teacher reported that those who are normally the "high flyers" struggled more
because they just wanted to, "give the answers”. They did not make links between
the practical work and answering the questions, whist the more ‘middle group’
achievers well willing to undertake the investigation work. Again an expectation of
wanting the "correct answer" meant that sometimes the higher ability children

made it more complicated rather than, “just having a go and enjoying the activities”.
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Did you notice your students using El / scientific enquiry lanquage?

The teacher reports that she did, but the students didn’t so much. Again after the
science assembly a week or so later perhaps a little bit more but not during the
activities.

What opportunities, if any, do you usually have for talking about Big Questions in

class

The reports that they, “talk about big questions a lot” but we do not investigate
them. The RE topic is on big questions so there there is a lot of discussion that takes
place but not so much investigation, the teacher reflected that they, “probably do

not do enough of this”.

Questions arise from work but there is a lack of self regulation, confidence, or
independent ability to be able to go away and investigate questions without
significant support. The teacher reflects that the school does so much spoon
feeding, especially in year six, that these opportunities are rarely available. This can
lead to the children wanting binary yes/no answers to questions rather than being
willing to have more ambiguous answers. The teacher linked this to the assessment

practices in Year Six (SATs).

What impact have using the resources had on you as a teacher

That we really enjoyed this. From the teachers perspectives this was “eye opening”
and the process has definitely helped them as teachers in considering how they are
approaching the teaching of science (and possibly wider). The teacher commented
this is especially true with the use of science and epistemic vocabulary, and that this
should lead to some teaching practice.The teacher is keen to encourage the
children's interest in science particularly as many seem disillusioned when they
reach secondary school. She was keen to give him the idea of potential careers in
science and where this may lead. She reflected that many children do not consider

how wide the range of careers that involve sciences and that whilst Covid-19 has
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highlighted some of these it has also reinforced, to some degree, the idea that

scientists are people "in white coats”.

Researcher Reflections and Commentary

There is no doubt that the children engaged and enjoyed the activities but there is
still obviously a lack of connection between the practical activities and the wider
guestions. It is also evident that the current science curriculum in the school is still
being seen in a delivery mode and with the idea of exact and correct answers rather

than a more investigative mindset.

The children's answers to many of the questions in the surveys indicate again some
misunderstanding of the particular nature of science as a testable, and repeatable
activity which gathers data in order to answer questions. There is still some
misunderstanding and misconceptions between the more historical or philosophical

nature of knowledge and the scientific nature of knowledge.

It is interesting that the school has recognised the importance of questions and how
these questions can help frame thinking in science, as well as the importance of
investigational work in other areas of the curriculum. It is also interesting that they
have recognised that an "overstaffed" curriculum can be detrimental to a wider idea

of learning.
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Cavendish Primary School, Rull

The School

Cavendish is a two form entry school of about 400 children aged 4 to 11, located to
the East of the city of Hull. The portion of disadvantage pupils is below the national
average whilst the proportion of pupils receiving support for SEND is above average
The school website states that, “we believe that education is about the whole child
and we see the children at our school as individuals who all have the potential for
excellence”. Science is well represented and there are colourful and relevant science
displays in the corridors. Their last Ofsted report (2018) placed the school in special
measures but makes positive comments on the teaching of science, where it
comments that, “teachers have been involved in planning topics which link subjects
such as history geography and science together to make learning more meaningful

to pupils, as a result pupils hold very positive views about their topic work”
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Pre-Survey Data

The complete dataset for the pre-survey questions can be found on the online

survey website - below are some key highlight taken from the data.
55 children completed the pre-survey (n=55). All of these children were in Year Five.

When asked three keywords about science (Q6a) they responded:

Facts [ :: (50%)
Experiments | <5 (57.3%)
Observations _ 36 (65.5%)

Lab-coats - 6 (10.9%)
curiosity [ NG 11 20%)
Explosions - 4 (7.3%)
proot [ 27 (49.1%)

You can see that experiments was the dominant choice (87.3%), with facts and
observations chosen by around 2/3rds of the children. When asked to choose a
single word (Q6b) again experiments dominated very strongly (with curiosity and

proof second and third.

Facts [ 4 (7.4%
Experiments | :: (61.1%)
Observations - 4 (7.4%)
Lab-coats | 0
curiosity || Gz ¢ 11.1%)
Explosions - 2 (3.7%)

Proof || 5 (9.3%)

It is noteworthy here that experiments was so dominant having six times as many

answers as any other.
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When asked about the term discipline (Q7.1) a small majority of the children (58.2%)
indicated that they had heard the term discipline. When asked if they had learnt at
school but a discipline is (Q7.2) 29.6% agreed, 31.5% were neutral and 37%

disagreed.

When asked to give qualitative answers to the question about, what is the
discipline? (Q8) there were a range of answers but a significant number of these
were don't know (58%) and the majority of the others were related to behaviour or

to punishment:

“I think that discipline is aggressively hurting something”
“say you are being a bit silly and you have to and sit on the stairs”
“It is, if for example you are messing about and you are told to stand outside”

“something you do wrong then you get told off”
“Something happens when you are lazy or angry”
“I think discipline is if you do something wrong you get told off”

Although there were a couple of other responses around the nature of self
discipline, “I think discipline is when you are focused on something” and “It is where

you have certain standards”.

Considering the nature of knowledge, the children were asked what makes the
science question different to history question (Q9), just under half agreed they knew

the difference whilst a quarter we're not sure and about a seventh disagreed.

Agree [ 27 (45.1%)
Neither agree nor disagree _ 14 (25.5%)
pisagree |GG & (14.5%)
| don't understand the _ 6 (10.9%)

question

When considering qualitative answers to this there were a range of responses some
of these were more focused on science type knowledge, whilst others were focused

on content and others more philosophical.
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“A science question is mostly base off of an experiment you have done. A
history question is based off of the past”
“It is different because history is about the world in the past and science is
about experiments”
“Because a science question about nature or an element and a history
question will be about the past”
“science is doing facts about an experiment and history is facts about the
past”
“A history question is about the past and a