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Pupil P works in a group with levels of attainment ranging from secure level 6 upwards, and is one of the
more able pupils in the group. All the pupils are used to working independently, and Pupil P’s ability and
confidence allow her to do so competently. Work in class is topic-based, and while there are many whole-
class activities, there is also much opportunity for pupils to carry out research, using practical experiences
or secondary sources, and to organise and present the outcomes in their own preferred styles.

Comparing heliocentric and geocentric models of the Solar System
Investigating the digestion of starch

Introducing organic farming

Evaluating viewpoints on organic farming

Organic farming enquiry
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil P

1. Comparing heliocentric and geocentric models
of the Solar System

Assessment focuses
AF1, AF2, AF3, AF5

Context
The class was working on a topic on the Solar System in order to:

® explore the historical development in understanding of the motion of celestial bodies and the
foundations of observational science developed in the seventeenth century;

© consider some examples of current scientific research.

Pupils had previously studied the phases of the Moon and explanations of the observed cycle, based on
its relative movement compared with the Earth. The teacher then gave pupils a representation of the
observed cycle of Venus. Pupils used a number of internet sources to find out about the predictions made
by geocentric and heliocentric models.

Pupils were provided with worksheets with ‘blank’ cycles of Venus, and were required to shade these in and
provide their own explanations, demonstrating that the geocentric model cannot account for the full cycle
of Venus that includes the observed full bright, but relatively small, circle.

Pupil P’s work
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Pupil P used the worksheet to explain in detail, with correctly interpreted and presented diagrams,
robust evidence that revealed a false prediction by the geocentric model and a correct prediction by the
heliocentric model. Through discussion, she was able to explain how scientific theories develop although,
historically, new ideas and evidence have sometimes not been recognised by the whole of society.

Through discussion, Pupil P was able to explain the significance of the telescope as an observational tool
that led to the geocentric model being challenged. She was also able to describe how the views of the
Roman Catholic Church influenced thinking at the time, and how theories proposed by scientists such as
Galileo were deemed to be controversial, even though they were rooted in evidence.

Pupil P presented a robust and well-structured explanation, using good pictorial representations of
abstract ideas to show that one model was superior to another.

She critically interpreted conflicting predictions and matched them with the observational evidence.

Consideration of other scientific theories such as Darwin’s theory of evolution that challenged thinking
at the time.
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4 The National Strategies | Secondary

Pupil P draws 3D’ representations as her explanations, showing that the two alternative views of the
motions of Venus produce different predictions, and that only one of them matches the observations

as shown at the start of the worksheet. The explanation is logical and detailed and illustrates a historical
change in understanding that was brought about by robust evidence. Through discussions with her
teacher, she is able to demonstrate a real grasp of understanding the development of scientific theories,
and the issues that surround such developments.

00060-2009BKT-EN © Crown copyright 2009
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2. Investigating the digestion of starch

Assessment focuses
AF1, AF4, AF5

Context

The class spent eight weeks on the topic of ‘food’, reviewing, developing and synthesising earlier work on
photosynthesis, respiration and digestion. The scheme of learning included opportunities to explore sub-
topics such as global food supply and sustainable development, the British farming industry and organic
farming, and healthy diets.

The work here was part of an extended practical investigation. The teacher gave different groups of
students different investigations to carry out — partly because of equipment limitations and partly so
that each group could then explain its work to the whole class, developing understanding of the science
involved and also considering features of good investigations.

Pupil P worked in a group of three who were set the task of doing preliminary work for investigating
the effect of temperature on the rate of digestion of starch by amylase, with each pupil writing reports

independently.

Pupil P’s work

Starch and amylase - first axperiment

Starch is a carbohydrate. made by plants from the glucoss
chat they produce by photosynthesis. Its molecules have
long chaing of glucose oo that they act as glucose
stores. A lot of food for humans and other animals is
made of a lot of starch. Wheat. potato and rice, for
example, have a lot of starch.

Starch is important to us as well as to plants. Just like
the plants do, we can break it back dewn inte glucose so
that our bodies can then be supplied with ensrgy by the
process of respiration [a chemical reaction with oxygen).
Since pome starch is not soluble in water we have to
break it down before it can pass into cur blood. Other
starch is soluble but it is still much sasier for small
glucose molecules to pass in to the blood and into cells.
That means that we have to digest ie.

Saliva contains a substance called amylase. It is an
enzyme which means that it is a catalyst in the body. It
breaks up the long molecules of starch into much smaller
molecules of glucose. Glucose is soluble and easy to move
around the body in blood and to pass into cells.

Digestion of starch begins in ocur mouths. Testh halp the
process by breaking up the food to increase the surface
and chewing helps the saliva and the amylase to mix with
the starch.

Our first sxperiment

We wanted to see how quickly the amylase would work. (We
than wanted to see how the rate of change was affected by
temperature, but that was ocur second experiment.)

We used a light sensor and a dataleogging program bo
collect data and plot a graph.

Trial run

First we carrled out a trial, using just a stopwakbch and
our eyes. We were given some starch sclution (with 0.2V
of soluble starch) and poured 20 ml into two identical
cest tubes. We added encugh drops of iodine solution, the
same numbar to each test tubs, to make the solutions go
vary dark blue. We were also given soms amylase solution.
We added some of this to OME of the test tubea. It
searted to become less dark, . We made judgements, just
with ocur eyes, of the brightness of the light that could
pass through the selutlona.

These are our trial results:

Time [:] 5 10 |15 20 25 @ |35 |40 45
(seconds}

Light H 10 |20 | 25 5 40 S0 |60 (&5 |70
intensicy
judged by
human eyes
{percentage
of full

brightness)

The soluticn became steadily leess dark. After 45 secomnds
the light intensity we could see was still increases, and
it kept on increasing for a few mimutes (about 5 minutes)
before it stopped changing so quickly. That told us that
wa neaded Co make mEasurements over several minutes, so
we decided to measure for ten minutes. Also, it wam very
bard to judge the changes in light intensity with our
eyes. When we thought it was 70% of maximum that was only
a rough comparison, so that told us that we had to use a
light sensor and a computer. There was no point in
ploteing a graph frem this ‘estimation” data since the
erial had told us what we wanted to know.

Mathod

We clamped a light sensing probe bensath the test tube
and connacted the probe to the computer. We clamped a
bright white LED above the test tube so that it would
shine towards the probe.

We added 20 ml of starch, lodine and water (SOLUTION B)
to the test tube and began to take measurements, which we
did for 10 minutes. Then we took a clean test tube and
added 20 ml of starch, iodine and water (SOLUTION A) to
that. We began to take measureménts as before, but after
1 minute we added some amylase.

We used the computer software to plot the two graphs, om
the sams axes.

© Crown copyright 2009
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil P

Results

Time SQOLUTICN B SOLUTION A
(seconds) Starch, iodine + Starch, iodine +
water, light water PLUS
reading amylase, light
reading
0 6.1 48
10 6.5 40
20 6.0 51
30 5.2 57
40 4.9 52
50 T.0 42
60 6.3 53
70 5.1 57
80 5.5 65
90 3.9 T4
100 6.4 110
110 6.0 133
120 5.1 160
130 5.3 194
140 5.0 209
150 1.8 259
160 5.8 316
170 5.6 327
180 6.2 363
190 6.8 392
200 6.2 405
210 6.6 433
220 5.1 460
230 5.8 469
240 6.1 495
250 5.8 508
260 6.2 511
270 5.2 561
280 5.1 574
290 5.5 590
300 6.0 593
310 6.2 619
320 6.5 626
330 5.8 637
340 5.5 629
350 6.0 644
360 5.0 638
370 6.6 649
380 5.1 645
3390 5.3 654
400 6.2 639
410 5.5 662
420 5.2 661
430 5.2 667
440 5.0 660
450 6.7 676
460 5.7 673
470 5.0 681
480 5.8 676
490 6.0 679
500 5.9 677
510 5.3 G688
520 6.3 6B3
530 5.7 684
540 5.2 685
550 5.0 691
S60 7.5 684
570 5.1 699
580 4.8 633
530 5.3 698
600 5.1 698

00060-2009BKT-EN

© Crown copyright 2009



The National Strategies | Secondary 7
Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil P

Conclusion

With solution B, the light intensity detected by the
probe stayed more or less the same for the ten mimutes.

With solution A the light intensity starts to increase
once the amylase was added. More light passed through the
solution as the amylase acts as an enzyme and breaks down
the starch into glucose.

The amylase starts to break down starch quite gquickly.
That means that when we eat starch some glucose can be
made available for ocur blood gquite quickly - some within
a minute and much more over the next 5 minutes.

Evaluation and information for our second experiment

Using a computer to record our data gave us a more
reliable set of results. It was faster than human eyes,
more reliable and able to keep taking measurements for a
long period of time.

We are planning to do a second experiment to see what
happens when the solution with amylase has different
temperatures. That will be a ‘rate of reaction’
investigation. We now know that we should use the probe
to measure light intensity, we should make measurements
for ten minutes. We will use test tubes that are
identical with identical amounts of solution. We will
nead a way to measure the rate of reaction. We will use
the computer to plot graphs for each temperature, and we
will make measurements from the graphs. We will measure
the time for the light intensity to become 60% of maximum
after adding the amylase.

Teacher’s notes

AF1

Pupil P brought ideas together from different areas of science, explaining the nature of starch including
its relationship to glucose, by referring to chemical structure (in non-technical but correct terms),
photosynthesis, respiration and digestion.

AF4

This first experiment was itself, effectively, a trial run for later work on the effect of temperature, but the
pupils carried out an initial trial in order to obtain information on the timescale of change. They used this to
justify the general strategy, recognising the need to use a data logger to obtain precise and reliable data.

© Crown copyright 2009 00060-2009BKT-EN



8 The National Strategies | Secondary

The pupils did not know in advance what their graph would look like, and Pupil P has, in her report,
interpreted the data correctly and has related the findings to its scientific basis, referring to the rate of
digestion of starch by amylase and its relevance to the availability of glucose to the body.

The investigation allowed the group to make coherent plans to take their investigations further and to
explore the effect of temperature.

Completion of the second experiment, reaching a conclusion on the effect of temperature.

Presentation to the rest of the class, sharing an outline of their investigation and their conclusions, and
relating their findings to scientific knowledge and understanding.

Pupil P’s collaborative investigation shows a confidence in breaking down an overall process into stages,
first performing a trial run and then a data-gathering process that is preparation for a further planned
investigation. The report links the investigation to the science in a synoptic manner, drawing on a relevant
conceptual background from various areas of science.

00060-2009BKT-EN © Crown copyright 2009
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3. Introducing organic farming

Assessment focuses
AF1, AF3

Context

The teacher asked pupils to produce introductions to organic farming, using their prior knowledge and
drawing on any necessary extra research. The purpose of their introductions was to provide a scientific
background to the basic principles, without going as far as explaining detailed distinctions between
organic and conventional farming. They were advised to use just two sides of paper and to use graphics as

well as text.

Pupil P’s work
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Pupil P explained the key points, which she refined from a wide range of available information, in text
and in graphics. In doing so, she made some decisions about the relative importance of a large number of
factors.

In order to produce the work, Pupil P had to refer to several information sources and make judgements on
their value to her task, being aware of their limitations.

Exploration of the use and misuse of the term ‘sustainability’.

Pupil P has synthesised information to produce a concise introduction that mentions the key points of
nutrient flow. The diagram used is particularly clear and concise, and a good example of the creative
representation of information.
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4. Evaluating viewpoints on organic farming

Assessment focuses
AF1, AF2, AF3

Context

Pupils had used materials from the Learning Skills for Science project to consider the use of text resources,
including print and internet materials.' This included some introductory work on assessing the match of
resources to particular needs, assessing the reliability of the resource and looking for bias.

The teacher asked the pupils to gather quotes about organic farming from articles found on the internet, to

look for bias, and to produce a report with comments.

Pupil P’s work

Articles for and against

A lot of aricles have bean witlen about organic faeming. Some have
been wiilten by scientisls and some by journdlists, The arficles show o
Ial of disogreament - amongst journalists and amaongst scientists. These
one some quahes from different orficles:

GUOTES ABOUT CHEMICALS

FROM: Forum: The case agalnsi organic farming

Horman Adams

e Schanfisl, 15 Seplamber 1990

“One of the basic premises of onganic forming & fhat it uses
onfy nafunal crganic material, and no chemicals, ., The
wed produced in o fenlifser fochory i identical fo that in
fhe wine ol an orponicolly fed cow: bofh ore ‘chemicals’,”
“Agrochemicals have bean widely wed only since the
1940, and in the developed world this period & associaled
wilh increased He expectancy.”

FROM: The greal ornganic myfhs: Why crganlc foods are an
indulgence the world can’t alford

Rob Johnston

The Independent Onling

1 My 2008

“..arganic larmers can real lungal diseases with copper
sofutions. Uinlike modern, biodegrodable, pesficides
copper shays foxc in the soll for ever,”

My comrments:

All substonces are 'chemicol’ bul some people use the word ina
scany way, 1o reach people’s emaotions, This shows bias. Whal they
usually mean ore arfificial maoberdals such as fesfilisers and pesficides.
These subsiances CAN have hamiul effects bul so can less modem
mabarials fke solufions with copper in. Overdll, they seam fo hove done
litthe harmn so far and have helped us 1o grow mone food, but enengy is
neaded fo make them and transpord them and thal releoses CO2
which odds o climate change, so their use & probobly not susiainabile
far fhie fubune,

QUOTES ABOUT YIELD AND SOIL FERTILITY

FROM: The greal organic myths: Why onganic foods are an
indulgence the world can't afford

Rob Johnston

The Independen! Onling

1 May 2008

"Orponic podofoes use less ensngy in farms of fenfilizer
production, buf need mone fassl fued for ploughing, A
hectore of comeenfionolly formed fand produces 2.5 limes
more polatoes than an organic ane,”™

FROM: Con arganie faming feed the warld?

Chiisters Viasiliiots

University of Calilormia

“In foct, a5 a number af shedies atlest, anganic famming
meihods con produce higher yelds han comenfional
medhods.™

"o yiehds wene companabie in all threw cropping
systermns (kess thon 1R aifference] [Drinkweater, [998).
However, o comparison of 3ol chanrclensics duning o 15-
yeor perod lound thal sod feriity wos enhanced in the
onganic systems, while it decreased considerably in the
canvenbional syshem. Nirogen confent and organic malier
levels in the soll increased markedly in the monuwe—
ferfilized organic system and declined in the conventional
system.”

FROM: Forum: The cose ogoinsi onganic farming
Moemnan Adams

New Scieniisl, 15 Seplember 1990
“An organic farm could never become a net exporfer of
produce without running down sof ferfiity. "

My commuents:

The arlickes confradict sach other. One menfions o particular study but
fhat might be just bo look’ scienific. | think that nobody reclly knows, so
that biased pecple can get away wilh saying whal they ke occonding
ho wia! Iy fhink in Ihe sl ploce [Delore they have begun fo look for
avidencal.

QUOTES ABOUT EFFECTS ON WILDLIFE

FROM: Forum: The cose agoinst ornganic farming
MNosmnan Adams

Mesw Scisniist, 15 Seplember 1990

"Farrning withou! chemicols & thowghd fo benefif wildife,
but the confrary is the cose. Yialos ane lower than in
agrochemical syshems. 5o mane land has to be faken for
food produchion, leaving less for wildife.”

FROM: Organic farms ‘benelil wildiife®
BBC Mews Onling, 25 May 2000
“Crgeanic: farrming suppernts mone widife than comventional

1 Learning Skills for Science Project © Gatsby Science Enhancement Programme. http//www.sep.org.uk/Iss.
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil P

mgthods with grealer numbers of bings, plonts and ofher
species, g repor chaims,
A lengfhy seves of studies has found thaf chemicakfree
fewmming systems support substantioly higher levels of
wildlife than equivalent convenfionally managed fams.
The 5ol Association cloims ihe research provides the fist
ive evidence that wildife benefits from “non-
inclugtrical” farming meithods™

My comments:

Thea is confrodiction againl The environment s very complicaled and
rmaybe scientific mvestigations can disagres with each other,
depending on ihe delalls. People con choose 1o ignore some scientific
invesfigations and just lookat the ones thal suppor their viesss, People
wiho wanl to persuvade can say what they Buel

GUOTES ABOUT OTHER ENVIRONMENTAL EFFECTS

FROM: Can organic farming feed the world

Christos Vosilioolis

University of Callomia

“soreaver, the convenfional sysfem hod the highest
environmenial impach, where 0% move nifrate was
lecched info he groundwaler over a 5§ year pedod han in
the ongaric systems [Drinkwaler, 1998).”

FROM: The greal organic myths: Why crganic foods are an
indulgence the world can’t affard

Rob Johnsion

Tha Independeant Online

1 May 2008

.. onpanically reared cows burp twice as much mefhane
as conveniionally recred cotie — and methone is 20 fimes
move powerld o greenhouse gos than CO2~

My commenits:

Nitrates in fhe ground con be hoarmiul il they get inle waler supplies,
bul so far there is Bile serous harm in the word from Ihis compared
with fthe banefit of growing food. Wheather or not the maethone burped
by cows makas much differance depends on the total amount - 20
fimes maorne than very Bthe is sl not very much. This poeson shows that
he Is biosed by not exploining Fhis more canafully.

QUOTES ABDUT HUMAN NUTRITION

FROM: Official: organic really ks bether
Jon Ungoed-Thomas

The Junday Timas, 28 Oclober 2007

“The biggest study into onganic food hos found that it
i more nuirilicus than ardinary produce and may help
to lengthen people's ives. .. The study found that
organic fruif and vegetobles contained o3 much o3
40F moare antioxidants, which scientisfs believe can
cut the risk of cancer and hear disease, Briftain's
biggest kilers. They also had higher levek of beneficial
minerals such as iron ond zinc.”

FROM: Organic foods

Coar K Winter

Food Technology, joumnal of the Insfitute of Food
Technologists

October 2004

"While mony sfudies demonsirate quaiitafive difersnces
between organic and convenfional loods with respect fo
pesticide resigues and nufrients, it B prematue fo
canclude that eifher food sysfem b superior to the other.
Pesficide residues, naturally occuming foxins, nitrifes, and
polyphenckc compounds benelils on o doserelaled basis,
and data curently do nal exisf to atcerfain whether the
differences in the levels of such chemicak befween
organic foods and comeendional foods are of health
significance.”

Wy comments
The second arficle is more honest, It says thal there is not encugh data
o make a declsion on whether orgonic food is better than

comvaniicnal food.

Owverall comment

Wilh all of this disogreement it is very hard 1o know whal is best, organic
or canvenfional larming. Many of the arficles are biased. They are
wiitten by people who have already made thelr minds up, regordiess
of the avidenca. Thay won't odmil that thare & not encugh evidence,
and thay wanl fo pernvode everybody else that Thay ore righl.

Teacher’s notes

AF1

Pupil P recognises that the emergence of new ideas and evidence leads to changes in scientific theories,
but that there is not necessarily enough evidence for the possible advantages or disadvantages of organic
farming to be classified as scientific knowledge. She picks up on some subtle arguments, going some way
towards evaluating the relative importance of several factors in the debate.

AF2

Pupil P’s final comment provides a balanced judgement, that evidence is insufficient, following an
evaluation of some of the implications of organic and conventional farming methods. She touched upon
unintended consequences, such as in recognising the impact on wildlife, and wider environmental issues
such as carbon dioxide and methane emissions, and nitrates in water. She examined some of the effects
of the two alternative farming methods on society as a whole, including at a global level relating to food
supply and climate change.

00060-2009BKT-EN © Crown copyright 2009
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Pupil P looked at a wide selection of resources and gathered quotes from them. She critically evaluated
the information sources and identified possible areas of misinterpretation and imbalance. She suggested a
major limitation in that the writers were making assertions based on inadequate evidence.

Exploring views of local farmers.

Class debate on organic versus conventional farming methods.

The outline activity provided by the teacher provides an opportunity for the Pupil P to explore and
respond, and she makes the most of this. She takes a very thoughtful approach to the relationship between
evidence-based knowledge and opinion, to the difficulty of reaching conclusions in a complex matter, and
to decision-making processes relating to an issue of society-wide importance.
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5. Organic farming enquiry

Assessment focuses
AF4, AF5

Context

As part of the sequence of activity on organic and conventional farming methods, the teacher asked
pupils to carry out an active enquiry, working individually and choosing their own subject and

approach, including a safety assessment that the teacher would check. Some pupils carried out practical
investigations such as soil analyses, but Pupil P devised and used a questionnaire to find out about the
use and perception of organic products, presenting her results graphically and providing some summary

findings.

Pupil P’s work

Organic Questionnaire
la  How old are youd
Flease lick one:
1218 0 19250 2630 AW o dldé o
47530 Sed0o b4 o0 Mo 75RO
A+ o
b Whal gender are yous
Please fick one:
Female o Male o

2 How olten do you eal organic food

Ploase fick one:

Dally o Every couple of days 0 Weekly o

Every couple of weeks o Manihly o Hever o
Don'l know o

3a Do you buy organic products?

Flaaie lick one:

Yes 0 Mo o

Flease go straight to question 3d if you Ficked No.
b i Yes, what produchs?

Flease tick as many os apply:

Fatond veg o Mik oMeal o Coflee ond tea o

Tinned food 0 Breodfcokes o Body produch o

Jarms and spréads o Drinks o Orliver (Dl sary] ©
3¢ Why do you chocse crganic?

Flease lick as many o3 opphy:

It boshes belter o I's basthar for you o

It's bather for the farm animals o I's batier lor the farmens o
It's better for the environment o

Fease go lo quesfion 4,

Why don't you buy organic?

Flease fick as many o opply:

I don't ke the losle o | don't care if i°s betler forme o

I den't think that ii's better forme o

I'm nal bothered about animal wellore o

I don't care about the environment o

I don't think it's bether for the environment o 's expemsive o

Olher o Pleass say

Flease go o queskion 5.

Where do you buy ciganic foods?
Please fick as many as apply:
Supermarkeds o Markebs o

Small shops [such as comer shops) o
Specialist shops o

Ofher 0 Pleose soy

Herw icd you fist heor oboul organic producis?

Phrase fick as many of apply:

00060-2009BKT-EN
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Isawitinshops o | read aboul it in o newspaper [ mogazine o

I heared aboutilon TV orrodio o Someone told me about it
o

Other 0 Please say
& What do you fhink of the price of orgonic produce?

Plicrs Bck on:

i's foir and a good price pay o I1's foo expentve o
&b Would you pay mone for anganic foods?

Plaasa fick one:

Yes o No o It depends what itis o

Thank you for completing the guestionnaire!

Questionnaire results presentation, page 1

1o Ages of the
quasfionnoire sompie

1o Genden of the

3¢ Why do you choode onganics?

Questionnaire results presentation. page 2

3d Why don’l you buy ceganic?

4 Wi o you buy oiganic foods?

5 How dio you find heor oboul crganic
productd

& Whal do you Ihink of fhe price of
oponic produced

— e
Tooch®
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Teacher’s notes

AF4

Pupil P developed her own strategy to investigate the level of use and purchase of organic products, and
chose a data collection process that was able to produce useful data, consulting with the teacher on safety
issues and limiting her survey to known people.

AF5

She proposed explanations for several of her survey findings, making allowances for uncertainties as
appropriate. She processed data to generate scale representations, and made suggestions for possible
extension of her study.

Next steps

® Presentation to the rest of the class, using agreed criteria for peer assessment.

Assessment commentary

The questionnaire limits itself to simple answers, and Pupil P acknowledges in her conclusions that further
guestions could be constructed. The limited scope is not necessarily indicative of limitations in Pupil P’s
progress, since it shows a realistic approach. The work shows high standards of information selection;
synthesis and communication development; adaptation and performance of safe data-collection; and
thoughtful analysis of a fairly complex set of data.
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Pupil P can explain processes and phenomena logically and in detail, evaluating multiple factors and
bringing ideas together from different areas of science. This collection of evidence shows her assessing
evidence that has changed established understanding. Her work here for AF1 is at secure level 8.

Issues of organic and conventional farming and of the heliocentric revolution provide opportunities for
Pupil P to show a high level of understanding of the applications and implications of science and associated
technology, and in particular the interactions of scientific and technological change with broader society.
She takes the opportunity both in a historical context (the heliocentric revolution) and in a contemporary
context (organic and conventional farming), showing work at secure level 8 for AF2.

One of the items of evidence in this collection is based on a practical activity carried out collaboratively,
but the work provides little opportunity for Pupil P to show an understanding of collaboration in science in
general and the specialisms and skills that are required within such collaborative work. However, she is able
to show her ability in taking a critical approach to sources of information and in particular to look for bias
through misrepresentation or lack of balance. She also clearly displays her skills in the selection, synthesis
and presentation of information in her own original and thoughtful ways. The work here shows progress to
secure level 8.

Pupil P's investigations here involve her collaborative practical investigation and her individual
guestionnaire survey. In both cases she is involved in making and justifying the approach taken. This
indicates work at secure level 8 for AF4.

Pupil P shows that she can process complex data, and critically interpret, evaluate and synthesise
conflicting evidence. She matches findings with scientific explanations and uses these to plan future work.
Her progress for AF5 is at secure level 8.

Pupil P is independently thoughtful. She can work on complex issues, recognising the complexity and
the subtleties of explanations and arguments. She can spot attempts to cut corners with the truth. Pupil P
recognises the place of science in society, communicates clearly in her own style, uses secondary sources
with due caution, gathers data systematically and analyses it to develop conclusions that she can then

apply.
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