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Contacts/Administration

Contact points for A-level /Biology

Please contact the subject department for further help and advice about the above specification and any
information about standardisation.

Customer support team A-level Science Department
AQA, Guildford, GU2 7XJ

Telephone: 01483 477 756 (Option 2)

email: alevelscience@aqa.org.uk

For help with Support Meeting Information, please contact:

Eilish Gorse

Teacher SuPport AQA, Guildford, GU2 7XJ
Manager e,
Telephone: 0161 957 3646
email: teachercpd@aga.org.uk
Websites

AQA: aga.org.uk
JCQ: jcq.org.uk
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Administration

Entries: Direct Line: 0161 455 5482

Fax: 0161 455 5408
email: entries@aga.org.uk

Web: http://web.aga.org.uk/exams-office/entries.php

Pre Exam Services — Access Arrangements/Special Consideration/
Modified Question Papers

Direct Line: 01483 477884
Fax: 01483 556417

email: specialneeds@aqa.org.uk

Post Results Services

Direct Line: 0844 209 6619 — EOS (Exam Office Support)
Fax: 01483 556 344

email: resultsenquiries-s@aqa.org.uk (Guildford office)
resultsenquiries-n@aqa.org.uk (Manchester office)

Web: http://web.aga.org.uk/exams-office/about-results/re-marks.php
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For general queries about additional AQA support; follow these web links:

e-aga: http://web.aqa.org.uk/help/eaga.php

Secure Key Materials (SKM) can be accessed through the above e-AQA link. You will find copies of some of
the materials that we have used in this meeting on this site, as well as selected items that have been used at
previous Teacher Support Meetings.

Online Booking Service: https:/coursesandevents.aqa.org.uk
In-school CPD: http://web.aqga.org.uk/qual/cpd/cpd_inschool_guidelines.php

For subject coursework and controlled assessment standardisation meetings; please contact either the
Internal Assessment Standardisation team or relevant subject departments.

For further guidance on standardisation please refer to:
http://web.aqa.org.uk/support/teacher-online-standardisation
http://store.aqa.org.uk/support/pdf/AQA-TOLS-GUIDE.PDF
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Programme for the day

09:45 - 10:00 Tea/Coffee on arrival

10.00 - 10.15 Introductions, welcome and housekeeping
10.15-11.15 Session 1 — Overview of the AS and A-level spec
11.15-11.30 Tea/Coffee break

11.30 — 13.00 Session 2 — Practical endorsement

13.00 — 14.00 Lunch

14.00 - 15.30 Session 3 — Question papers

15.30 — 15.45 Support from AQA, completion of evaluation forms
15.45 Close
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Guide to using e-AQA and ERA

To access e-AQA you will need a password from your Examinations Officer. Listed below are the materials
available on e-AQA:

BT & [ -l

The regular AQA website (www.aqga.org.uk) contains materials and guidance by subject:
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Register for ERA in

Unleash the potential... Pyesfs
GEtting StartEd Complete the online form

at: aqa.org.uk/era-register

Enhanced Results Analysis (ERA) is a free online
tool, offering instant exam results analysis by Jour school or college’
school, subject, classes/groups and individual centre administrator for
students. ERA is used by thousands of teachers to verification. This may take a
identify their students’ strengths and weaknesses, and improve few days, but it’s important
performance. More than 43,000 teachers are already using to make sure that access

ERA so what are you waiting for? Unleash its potential today! D (UL S 5 G VED 2
teachers at AQA centres.

Your form is sent to

6 As soon as your request is
approved, we will send you

a confirmation email.

‘ ERA is really easy to use. Any service that LT LT

informs departments and can be used in an to log onto e-aga at
empowering way to enhance teaching and learning aga.org.uk/era-login
—and is free — has to be a fantastic educational tool. You're ready to unleash
It would be foolish to overlook its value.” ERA's potentiall

Melanie, Head of English
Who’s using

ERA?
Rl ERA will help you: RA

()

“Pl @ see how students performed in specific topics and 22'6 A’ Heads of department
=07 VR identify those who need ext t o .

with ERA and identify those who need extra suppor 16.7 A Subject heads

CVCRGR N @ tailor your lesson plans and focus your teaching where 50.1% Teachers

to become it's needed most to maximise every student’s progress

8 o 2 % Exam officers

famll!ar . @ inspire your students: teachers who use ERA say their S
with it, as it students are keen to see their marks for themselves 2.4% other
saves a lot of so they know exactly where they need to improve to
time doin get the grade they aspire to
et and when?
il ePe.n ”en @ spot year-on-year trends and measure achievement
ana.|y5|5- against other schools and colleges for a broader 36% summer results period
Katie, Head perspective .
of English 14% March results period
@ create management reports for senior G
leadership teams. 50 /o Outside main results periods
Don't forget to download @ V' é)
our other ERA guides @Q
Subject School Student Group
performance performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 10
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Grades
overview -
two easy steps!

Unleash the potential...
Review your school’s performance

ERA allows you to take a snapshot of your
school or college’s performance. You can
also view results according to qualification
(for example A-level or GCSE), an individual
examination, different classes and so much more.

Access ‘Grades overview’
from the left-hand panel
on the ERA start page.

For more detailed
analysis, select:

e ‘Entry code’ for the

specific assessment taken

@ ‘Groups’ to show any
specific groups you have
created (see our ‘Group
performance’ guide for
more on creating groups).

‘ This feature is really useful, because the

first thing | want to see on results day is
the overall performance for my subject, in terms
of the number of students receiving A*-C, A*-B,
etc and the performance of specific groups.”

Katie, Head of English

Did you know...?

ERA’s not just for results time:

5 0 o/ of ERA
usage occurs
0 outside of the
main results periods to help
teachers plan, set targets,

provide feedback to students
and create reports.
'f@_;

Dig a little
deeper

Find out the percentage of
students who have achieved

an A*-C overall, compared “ERA is a powerful tool that allows

to previous years, similar
centres or the AQA national
average.

Or...

See how many students in
your school/college got an
A*-C in your subject.

See how many
students achieved
certain grades

us to compare. As a department
head, | use ERA to see how well
our students have achieved in
relation to other centres and the
AQA national average. It’s also
invaluable for the analysis report
that we produce for the senior
leadership team and governers.”

Melanie, Head of English

Don’t forget to download
our other ERA guides

OQO®

Subject Student Group
performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved
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Unleash the potential...

Review subject performance

ERA allows you to see how your students
have performed in your subject. You can
create general performance summaries and
comparisons with previous years, analyse
results for each exam component - right down to individual
questions — and highlight areas that need extra attention.

‘ On results day, the first thing | want to

know is how well my students have done
overall, compared to our expectations. | then want
to see how near or far they were from the next
grade. The subject breakdown allows us to see if
one particular area has let a student down.”

Simon, Head of Chemistry

Top tips

Quick
win

You can click
the ‘Download
results’ tab
to build
customised
performance
records and
create reports
throughout
the year
to track
improvements
and trends.

Get started: click on the ‘Marks analysis tab in the left-hand
panel on the ERA start page.

Compare your results: on the ‘Marks analysis’ page, use the

tabs in the top toolbar to make comparisons with other centres,

previous years and between groups (eg males and females).
See our ‘Group performance’ reference guide for more on
creating groups.

Analyse different subject components (eg for French these
will be reading, writing, listening and speaking) by clicking the
‘View components’ tab.

See a question-by-question breakdown within each
component, by clicking on View questions.

View performance by question paper and mark scheme and
see examiners' reports via the View questions’ tab.

View the user guide in the ERA section on our website to
view these steps in more detail.

Ui

Five reasons to review
performance by subject

o Find out instantly if your

performance is better than
last year.

View your students’ marks
for each question on a
given paper.

Pinpoint exactly where
individual students have

>
9 lost marks
o
®

Highlight topics/subject
areas for improvement, or
that need additional focus.

Identify the students who
need extra help and in
what areas.

Did you know...?

3 47 of the total ERA
O usage is in the

autumn term, following

the summer results period.

Teachers use ERA to identify

areas for improvements and

to tailor their teaching plans

for the year ahead.

Don’t forget to download
our other ERA guides

Getting
started

o) €2

School Student Group
performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved
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Unleash the potential...
Review individual
student performance

@ With ERA, you can see your students’

performance in every subject and highlight near
misses, so you can focus your teaching where
it's needed most. You can also give this detailed

feedback to your students to help them prioritise their studies.

‘ ERA's really helped us build a much
clearer picture of what our skills

priorities are for our students. It has enabled

us to pinpoint individual students, skills and

topics that we now know we need to focus on.”
Bradley, Key Stage 4 Coordinator, English

Identify areas for improvement by:

e highlighting which topics your students answered well and those
where improvements could be made

e understanding how students fared against the key skills and
assessment objectives for each specification

e downloading students’ results for selected subjects to analyse them
in applications — such as Microsoft Excel — create your own reports
and feed back to your students.

Zoom in on your
students’ results

0 Click on ‘Marks analysis..

Choose your qualification
and subject.

e View components.

Select ‘View skills and
topics analysis’.

@ Choose the

assessment
area or
specific
question
you are
interested
in.

¥

“ERA is useful as a diagnostic
tool, allowing us to look closely
at the questions on which

our students have performed
less well. This enables the
department to focus on that
particular area in our planning
and teaching. But it is important
to exercise caution to ensure
that other questions and topics
are not then ignored.”

Melanie, Head of English

Don’t forget to download
our other ERA guides

Getting
started

o

School Subject Group
performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 13
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Unleash the potential... [0/ er e

Review group performance S
o Select ‘Maintain groups.
& Our ‘Maintain groups’ feature lets you create and
customise different areas for comparison. You 9 Click ‘Create new’.
@@ can create as many groups as you like — using
your own data and a little imagination! Name your group:
eg ‘French A.

Decide if the group is

private.

Add students by ticking the
box next to their name.

Save your group —

‘ | have to report on gender performance
you're done!

at school and | can create groups of male
and female students to compare their results.”

Shaun, English teacher Viewing the results
for your groups

6 Select ‘Maintain groups.

Choose which groups you

Before you get want to compare.
StartEd Click the ‘Marks analysis’

icon.

@ Make sure you have all the data you need ) ) .
g m‘ Pick a subject and tick the

to create the group — for example, if you are

comparing performance of those who are learning ‘Include groups’ box then
a language against those who don’t, you will need click ‘Search’ to view the
to have this information for every student. results.

@ Ask your colleagues to add their class lists so
S you can use them to compare the performances of
different classes.

<

@ Decide on the level of security for your group(s). Make meanmgﬂ-‘ll

‘Private’ means only you can see and edit the Comparisons
group; ‘Read’ allows others to see and report
using the group, but they can't edit it; ‘Read/write’
allows all teachers in your centre to see and edit

the group. VS

.
A

@ You can only set up groups once candidates’
entries have been submitted.

Don'’t forget to download Q
our other ERA guides
Getting School Subject Student
started performance performance performance

Copyright © 2013 AQA and its licensors. All rights reserved 14
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A and AS level Biology
Preparing to Teach

Sue Madden/ Olga Markoulides /Clare Lucas
Summer 2015

AQAE

Slide 1

Copyright © AQA and its licensors. All rights reserved. Follow us on Twitter @AQACPD.

Structure of the day

09:45 - 10:00

10.00 - 10.15

10.15-11.15

11.15-11.30

11.30 - 13.00

13.00 — 14.00

14.00 — 15.30

15.30 — 15.45

15.45

Tea/Coffee on arrival

Introductions, welcome and housekeeping

Session 1 — Overview of the AS and A-level specifications
Tea/Coffee break

Session 2 — Practical endorsement

Lunch

Session 3 — Question papers

Support from AQA and completion of evaluation forms

Close

Slide 2

Copyright © AQA and its licensors. All rights reserved.
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Housekeeping - health and safety

Slide 3 Copyright ® AQA and its licensors. Al rights reserved.
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Preparing to teach Biology — planning sheet

AQAZ

Realising potential Preparing to Teach Biology — My Action Plan

Task Resource | How long When Done?
sisupport | it will take
required

Become familiar with the new specification

Update my biology knowledge on any topic
areas not taught before

Plan SOL / become familiarwith AQA SOL

Plan ‘route way’

Read through the SAMs

Share information about required practical
activities with technicians

Decide which practical activities o do in
additional fo the 12 required ones

Order any additional equipment required for
the 12 practical activities

Devise a tracking system for the practical
endorsement

Plan how students will keep a record of their
practical work

Consider buying new text books

Disseminate information to my depariment

Slide 4 Copyright ® AQA and its licensors. All rights reserved.
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Session 1:
Overview of the AS and A-level specifications

Slide 5 Copyright ® AQA and its licensors. Al rights reserved.
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Activity

* Use the post-it
notes to write
down any * Use a separate
questions you post-it for each
have that you question.
would like

answering ‘
throughout the
training session. +  As we go through
. the session, if your
question is
answered then you
can remove the

post-it from the
table.

Slide 6 Copyright © AQA and its licensors. Al rights reserved.
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Notations

» Specification

» Assessment model

* Assessment objectives

»  Common to all boards @

*  AQA specific @

Slide 7 Copyright © AQA and its licensors. All rights reserved. AQA g

Changes to Ofqual rules

Slide 8 Copyright ® AQA and its licensors. All rights reserved. A Q A o
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Rules for all Science A-level from 2015

°

* AS and A-level decoupled What have AQA decided on

» AS will be a stand-alone qualification *  Minimum assessment time

» Both AS and A-level are linear courses * Minor changes to the subject
» AS at the current standard of the current AS content

(eg end of year 12).

* A-level at the standard of the current A-level
(eg the whole of AS and A2, end of year 13).

I N T R

Assessment time 3 hours 6 hours

Maximum number of timetable slots 2 3

Coursework/controlled assessment? No No

Practical endorsement No Yes

Practical based marks 15% 15%

Maths (Higher tier GCSE) marks 10%(B), 20%(C), 40%(P)

Slide 9 Copyright © AQA and its licensors. Al rights reserved. AQAD
Features of AQA Biology

» Developed by a huge number of teachers, examiners and HE.

» Designed to prepare young people for further study and employment, focusing
on the skills that students need and universities want.

» Designed to engage young people in this subject and provide effective
assessments across the ability range.

* AS co-teachable with first year of A-level
» Different models in Biology, Chemistry and Physics.
» Largely context-free

| lBology

Breadth Essay

(No multiple choice)
AS Papers Split by skills
A-level papers Split by content
AS practical 15% Throughout papers

A-level practical 15% Discrete section

Slide 10 Copyright © AQA and its licensors. Al rights reserved.
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Teacher and university led design

Market
Feedback i
) Concept testing and
Possible testing

Student
and
teacher
testing

from
Draft heads of
teachers i
e models science
a ;gng:i teachers meetings

HE panel

HE panel

Slide 11 Copyright © AQA and its licensors. All rights reserved.
AQAE

Changes to the specification

Reorganised some topics to give a more logical running order (for
example carbohydrates, cells, DNA and protein synthesis).

Removed the ‘biology and health’ emphasis — with a shift to a more
conceptual approach.

Reduced time that needs to be spent teaching specific examples
(present examples such as cholera may still be used as applications in
exams).

Reduced overlap with GCSE, ensuring better progression (for example
- added ADH and control of blood water potential, more detail of
digestion and changes to nutrient cycles).

Updated some areas, with reduction in required examples/processes
- example, the control of gene expression and genetic engineering.

Mathematical skills — 10% of marks now require the use of level 2
mathematical skills.

Slide 12 Copyright © AQA and its licensors. All rights reserved. AQA g
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Timeline

Sept June Sept June Sept June Sept June
2014 2015 2015 2016 2016 2017 2017 2018
AS

Legacy Last two Last A2
A-level Biology years exams exams _
teaching -

New First First AS
A-level Biology teaching exams

First
A-level
exams

Legacy Last two
GCSE Sciences years
teaching

Last
linear
GCSE

New Draft First
GCSE Sciences specs in teaching
schools

>

First
linear
GCSE

Slide 1

3 Copyright ® AQA and its licensors. Al rights reserved
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New assessment objectives (AOs)

These apply to both AS and A-level

A-level

AS

AO1

Demonstrate knowledge and understanding of scientific
ideas, processes, techniques and procedures

30-35%

35-40%

AO2

Apply knowledge and understanding of scientific ideas,
processes, techniques and procedures:

e in atheoretical context

e in a practical context

e when handling qualitative data
e when handling quantitative data

40-45%

40-45%

AO3

Analyse, interpret and evaluate scientific information, ideas
and evidence, including in relation to issues, to:

e make judgements and reach conclusions

e develop and refine practical design and procedures

25-30%

20-25%

Slide 14 Copyright © AQA and its licensors. All rights reserved.
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The AS and A-level assessment models

AQAF

AS AND
A-LEVEL

Slide 15 Copyright © AQA and its licensors. All rights reserved.
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AS and A-level topics

AS and A-level

1. Biological molecules

2. Cells

3. Organisms exchange substances with their environment

4. Genetic information, variation and relationships between organisms

A-level only

5. Energy transfers in and between organisms

6. Organisms respond to changes in their internal and external environments
7. Genetics, populations, evolution and ecosystems

8. The control of gene expression

Slide 16 Copyright © AQA and its licensors. Al rights reserved.
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AS specification at a glance

2.2 AS

Assessments

I L

What's assessed

relevant practical skills

= Any content from topics 1-4, including

What's assessed

= Any content from topics 1-4, including

relevant practical skills

Assessed

= written exam: 1 hour 30 minutes

Assessed

= written exam: 1 hour 30 minutes

» 65 marks: short answer questions
* 10 marks: comprehension question

* 75 marks * 75 marks
* 50% of AS * 50% of AS
Questions Questions

» 65 marks: short answer questions

+ 10 marks: extended response questions

AS and A-level are now decoupled which means the marks
from AS no longer count towards the final A-level grade.

Slide 17 Copyright ® AQA and its licensors. Al rights reserved.
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A-level specification at a glance

2.3 A-level

Assessments

T T T

What's assessed

= Any content from topics
1- 4, including relevant
practical skills
Assessed

= writlen exam: 2 hours
= 91 marks
+ 35% of A-level

Questions

* T6 marks: a mixture of
=hort and long answer
questions

= 15 marks: extended
response questions

What's assessed

= Any content from topics
5-8, Including relevant
practical skils

Assessed

= writlen exam: 2 hours
= O1 marks
+ 35% of A-level

Questions

* 76 marks: a mbxture of
short and long answer
questions

15 marks: comprehension
question

What's assessed

= Any content from topics
1-8, including retevant
practical skills

Assessed

= written exam: 2 hours.
= T&marks
+ 30% of A-level

Questicns

* 38 marks: structured
questions, inciuding
practical techniques

= 15 marks: critical analysis

of given experimental data

25 marks: one essay from

a choice of two titles.

The new course is fully co-teachable, which means that the AS
topics are identical to the first half of the A-level.

Slide 18 Copyright © AQA and its licensors. All rights reserved.
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Specification layout - 1 @

3.8 The control of gene expression (A-level only)

Cells are able to control their metabolic activities by regulating the transcription and translation of their

genome. Although the cells within an organism carry the same genetic code, they translate only part

ofit. In this control of enables cells to have specialised functions, EaCh SeCtion beg i ns with
forming tissues and organs. .
an overview to put the

There are many factors that control the expression of genes and, thus, the phenotype of organisms.

Some are external, envirenmental factors, others are intemal factors. The expression of genes is not ici i i
o ol 25 onoa thought,with o ion boing , s topic into a biological
important.

context and will NOT be
Humans are learning how to control the expression of genes by altering the epigenome, and how to .
alter genomes and proteomes of organisms. This has many medical and technological applications. di I'eCtly assessed.

Consideration of cellular control mechanisms underpins the content of this section. Students who

have studied it should develop an understanding of the ways in which organisms and cells control their
activities. This should lead to an appreciation of commen ailments resulting from a breakdown of these
control mechanisms and the use of DNA technology in the diagnosis and treatment of human diseases.

3.8.1 Alteration of the sequence of bases in DNA can alter the structure
of proteins (A-level only)

Content pportunities for

development
Gene mutations might arise during DNA replication. They include
addition, deletion, substitution, inversion, duplication and
translocation of bases.

Gene mutations occur spontansously. The mutation rate is increased
by mutagenic agents. Mutations can result in a different amino acid
sequence in the encoded polypeptide

‘Some gene mutations change only one triplet code. Due to the
degenerate nature of the genetic code, not all such mutations
result in a change to the encoded amino acid.

‘Some gene mutations change the nature of all base triplets
downstream from the mutation, ie result in a frame shift.

.

.

Students should be able to relate the nature of a gene mutation to
iits effect on the encoded polypeptide.

Slide 19 Copyright ® AQA and its licensors. Al rights reserved.
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Specification layout - 2 @

3.1.4.2 Many proteins are enzymes

Opportunities for skills
development
Ezch enzyme lowers the activetion energy of the reaction ft catalyses. | MS 0.5
The Induced-fit modsl of enzyme action. Students could be given the
hydrogen lon concentration
The propertias of an enzyme raiate to the tartiary structure of &5 of a solution In order to
active site nd 1t biity 10 GOMDING With Compismentary SUDSITEtS(E) | cacyate its pH, usng the
1o form an enzyme-substrate complex. Tormulz
+ The speciicty of enzymes it = —togyi’]
+ The effects of the tollowing factors on the rate of enzyme- s
controlied reactions — enzyme conceniration, substrate
of and of nan-

competitive nhibitors, pH and temperature.
Students should be able to:

+ appreciate how modsls of enzyme action have changed over time} Left hand side: Content.

+ appreciate that enzymes catalyse & wids range of niracalliar and
exiraceluar reactions that stemmine stuctures and funcions
from cellular to whole-organts level.

mequred practcal 1- mesieton o reenectaranamed | £VETYthing on this side can
variabie on tne rate of an enzyme-controfied reaction. . R

be assessed in question
papers.

Content is largely context Clear. Includes enough detalil
free to show what is required.

Required practicals are here
also.

Slide 20 Copyright © AQA and its licensors. All rights reserved.
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Specification layout - 3

3.1.4.2 Many proteins are enzymes
Contant

Each enzyme lowers the activation energy of the reaction It catalyses.
e Induoed-fit mods of enzyme action.

The properties of =n enzyme relate bo the tartary structure of s
‘astive site and Its abiity o Gombine wiith compiementary substrate(s)
10 form an enzyme-substrate complex.

« The specificity of enzymes

Opportunitias for skills
development
M5 0.5

Students could be given the
hydrogen ion concentration
of a solufion In order to
calculzts Its pH, using the
formulz:

i = —logy ]

effects of the folowing factors on the rate of enzyme-
nfroiied reactions - enzyme concentration, substrate

. n of competitive and of non-
mpetitig Nnibitors, pH and femperaurs,

Right hand side: Opportunities for
skills development. This is not

lents should be able to:
praciats how modals of enzyme action have changed over time

assumed knowledge for the precals na arzjnes talyse s Wi rngeC MSCser s
assessment. m cabler 1o unde orgenien Evel

birea practical 1: Investigation to the effect of a named PS24
i on the rate of an enzyme-controied reaction. Students coud Idenitly

tne vanabies that must
be contralled in their

ﬁm ntarate of

Shows where teachers could

introduce:
AT — apparatus and techniques Sudert coud osousie

. . measurements of the rate of
MS — mathematical skills sy

MS 32

Students could sslect an
Eppropriate format for the

PS — practical skills. -

The numbers reference appendices
at the back of the specification.

graphical presentation of the
TEsLts of e Mvestigation
Into the rate of enzyme-
controlled reactions.

Slide 21 Copyright ® AQA and its licensors. Al rights reserved.
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Skills in the specification

» There are three sets of ‘skills’ that are identified in the specification:
— mathematical skills (MS)
 arithmetic and numerical computation
» handling data
+ algebra
* graphs
+ geometry and trigonometry
— apparatus and Techniques (AT)
 will be discussed in session 2
— practical skills to be assessed in exams (PS).
» All of these skills have been specified by the DfE Subject Criteria.

»  The AQA Subject Content (Chapter 3 of the Specification) details AQA's
interpretation of these skills and how they will (and will not) be assessed.

» Many of the skills have been mapped onto the specifications to support you in your
planning.

Slide 22 Copyright © AQA and its licensors. Al rights reserved.
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Activity 1 - The specification

Please take some time now to have a look at the specification.
You may want to:
« familiarise yourself with the layout of the new specification

* look at the new areas on the specification you have not taught
before or for several years.

Slide 23 Copyright ® AQA and its licensors. Al rights reserved.
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Helpful documents — summary of changes

3.1.1 Disease may be caused by infectious pathogens or may reflect the effects of
lifestyle

What's gone

3,1.2 The digestive system, 3.1.2 Carbohydrate digestion and 3.1.3 Absorption

What's new

e sowon

Auvailable resourees
What's gane
Tha se 50 e oyl B e P i o e 8 OCSE
What's changed
What's the same

3.1.2 Carbohydrate digestion and 3.2.4 Carbohydrates

What's new

What's gane
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Helpful documents — switching documents

Biological molecules

Current Edexcel speification Mew AGA specification

Biological molecules

Curvemt OCK specification Worw AQA spmcification

Biological molecules

Current WIEC specilication Wew AGA specilication
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Session 2 Practical work — at the heart of the new specification

Slide 27 Copyright © AQA and its licensors. All rights reserved.

What is practical work and why is it so important? ()

» It supports and consolidates scientific knowledge and understanding.
» It develops investigative skills.

» It builds and mastery of practical skills.

Slide 28
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All boards: required apparatus and techniques ()

AT a use appropriate apparatus to record a range of guantitative measurements (to include
mass, time, volume, temperature, length and pH)

AT b use appropriate instrumentation to record quantitative measurements, such as a
colorimeter or potometer

AT c use laboratory glassware apparatus for a variety of experimental techniques to include
serial dilutions

AT d use of light microscope at high power and low power, including use of a graticule

AT e produce scientific drawing from observation with annotations

ATf use qualitative reagents to identify biological molecules

AT g |separate biological compounds using thin layer/paper chromatography or electrophoresis

AT h safely and ethically use organisms to measure:

« plant or animal responses
= physiological functions

ATi use microbiological aseptic techniques, including the use of agar plates and broth

ATj safely use instruments for dissection of an animal organ, or plant organ

AT k | use sampling techniques in fieldwork

AT use ICT such as computer modelling, or data logger to collect data, or use software to
process data

Slide 29 r
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Assessment of practical skills

An understanding of practical work and skills will be assessed in two ways:
1. exam papers

2. the practical endorsement.
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Assessment for A-level

* Questions will be asked in the papers based on practical work.

+ It will be assumed that all students have completed all 12 and understand
the underlying skills, apparatus and techniques.

Cross-board agreement on required
apparatus and techniques

e

At least 12
required
practicals
Questions in
exam papers
Slide 31 Copyright © AQA and its licensors. All rights reserved. AQAD
AQA required practicals (100]

* 12 required practical activities designed with CLEAPSS
— the first six required practicals are in AS and the following six are in A-level
* Many more opportunities for practical activities
» Not constrained — flexible
« There is no need to tell us what you’re doing with your students

« Afull investigation is not needed, students must demonstrate investigative

approaches (more about this later)

e Cover the required apparatus and techniques

Slide 32 Copyright © AQA and its licensors. All rights reserved.
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Practical activities embedded in schemes of work (SOW)

There are suggestions throughout the SOW where past ISA/EMPA practicals can be
integrated for example:

Learning Time L i Learning activity with opportunity to Resources

taken | Outcome

The movement of 0.4 + define osmosis in : Students could | http:/iwww.nuffieldfounda

water across weeks | terms of water - Teacher explanation of osmosis and water | undertake the | tion.org/practical-

partially permeable potential potential to arrive at an A-level definition. BIO3T ISAP biology/observing-

membranes by - Jigsaw learning: Working in teams of from 2012, osmosis-plasmolysis-

osmosis. - explain the terms | three, one student goes to each information and-turgor-plant-cells
hypotonic, station to discover about the effect of Past exam

The concepts of hypertonic and placing plant and animal cells in hypotonic, | paper http:/iwww.cleapss.org.uk

water potential and isotonic isotonic and hypertonic solutions. material:

hypotonic, - Students feedback to one another. HBI3T 2014

hypertonic and « explain the - Teacher assessment and explanation to EMPA http:/ihighered.mheducati

isotonic solutions. movement of water | address areas of weakness. on.com/sites/0072495855/
due to osmosis in | - Exam questions. Exampro| student_viewO/chapter2/a
or out of cells student viewl/'chapiers/a

Skills developed by learning activities: works.html!

- explain the effect | AT d/AT e - Use an optical microscope to
of osmosis on plant | examine and draw onion cells which are Rich question:

and animal cells. plasmolysed/turgid. Present diagrammatic

AO1 - Development of knowledge of representation of cells with
osmosis and water potential. numerical water potentials,
AO2 - Application of knowledge and and ask students to
understanding of osmosis to explain represent the net movement
concepts such as plasmolysis, haemolysis of water with arrows.

and turgor.
8.422and8.4.24 between cells.

Slide 33 Copyright © AQA and its licensors. All rights reserved.
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The 12 required practicals

1. Investigation into the effect of a named variable on the rate of an |a. b
enzyme-controlled reaction

2. Preparation of stained squashes of cells from plant root tips; set- |d, e
up and use of an optical microscope to identify the stages of
mitosis in these stained squashes and calculation of a mitotic index

3. Production of a dilution series of a solute to produce a calibration | ¢, h, j
curve with which to identify the water potential of plant tissue

4. Investigation into the effect of a named variable on the a.b cj
permeability of cell-surface membranes

5. Dissection of animal or plant respiratory system or mass e.h,j
transport system or of organ within such a system

6. Use of aseptic techniques to investigate the effect of ci
antimicrobial substances on microbial growth

7. Use of chromategraphy to investigate the pigments isolated from | b, g
leaves of different plants, eg, leaves from shade-tolerant and
shade-intolerant plants or leaves of different colours

8. Investigation into the effect of a named factor on the rate of ab
dehydrogenase activity in extracts of chloroplasts

9. Investigation into the effect of a named vanable on the rate of | b, i
respiration of cultures of single-celled organisms

10. Investigation into the effect of an environmental variable on the | h
movement of an animal using either a choice chamber or a maze

11. Production of a dilution senes of a glucose solution and use of |b, ¢
colorimetnic techniques to produce a calibration curve with which to
identify the concentration of glucose in an unknown ‘unne’ sample

12, Investigation into the effect of a named environmental factor on (a, h, k

the distribution of a given species
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Assessment for endorsement (]

Teacher assesses students abilities in practical work through a set of
competencies. Holistic judgement at the end of a two-year course.

Student
Teacher devised
12 AQA required / \ practical v
practical activities experiences
( J
|
At least 12 practical activities
v assessed by teacher according
to the Common Assessment
Questions in exam Practical Criteria (CPAC)
papers
2
Endorsement of practical skills
(pass or not reported)
Slide 35 Copyright © AQA and its licensors. All rights reserved. AQAD
Five competencies — common to all boards o

Common Practical Assessment Criteria (CPAC) — assessed by the
teacher for endorsement

1. Follows written procedures

2. Applies investigative approaches and methods when using

instruments and equipment
3. Safely uses a range of practical equipment and materials
4. Makes and records observations

5. Researches, references and reports

Slide 36 Copyright © AQA and its licensors. All rights reserved.
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De Bono’s thinking hats - 1

PROCESS
Managing the thinking.

Conclusions, decisions

FACTS
What do | know?
What do | need to find

FEELINGS
Feelings, gut instinct
No reasons given

Planning for action. out? Feelings can change

CREATIVITY POSITIVES CHALLENGES
Ideas, alternatives, Optimism, benefits Potential problems
possibilities

Solutions to problems

Slide 37 Copyright © AQA and its licensors. All rights reserved.
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Practical endorsement - 2

* De Bono’s thinking hats:

EMOTIONS

* How do you feel about the
practical endorsement?

POSITIVES

What benefits will the
practical endorsement
bring?
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Practical endorsement - 3 (]

* De Bono’s thinking hats:

FACTS

* What questions do you have?

Slide 39 Copyright © AQA and its licensors. All rights reserved.
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Practical endorsement - questions

What do students
have to do, to be
deemed competent
in each of the five
areas of CPAC?

What if a
student
misses a

practical?

Working
alone or in
groups?

How do | assess
my students and
can | help the
students during
a practical?

How will the process
be monitored for
consistency across
schools & colleges?

Do students
have to ‘pass’
all CPACs in
every
practical?

What evidence What guidance

will be
required by
students?

4 0

is there to help

us plan and run

each practical
activity?

What record
keeping will be
required by
teachers?
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Organising practicals

Working
alone orin

groups?

Students can work in groups for required practical
activities

Do not have to be carried out in silence or exam
conditions

Students can peer assess each other

Slide 41 Copyright © AQA and its licensors. All rights reserved.
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Practical handbooks

What guidance
is there to help
us plan and run
each practical
activity?

Slide 42 Copyright © AQA and ts licensors. Al rights reserved.
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Practical handbooks

What guidance
is there to help
us plan and run

* The Combined practical handbook: each practical
— how the practical endorsement works e

— guidelines about tabulating data, significant figures,
uncertainties, graphing, statistical tests.

» Biology practical handbook:
— student protocols for each of the 12 required practical
activities
— practical activities designed with CLEAPSS
— practical ladders.
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Practical 1 - method

Adevel Biology required practical No. 1
Student Sheet

Investigation into the effect of a named variable onthe rate of an enzyme-controlled
reaction

The effect of temperature on the rate of the reaction catalysed by trypsin

Casein is s protein found in milk. Trypsin is an enzyme thatdigests casein. When trypsin is sddad
to & dilute solution of milk powder, the casein is digested and the solution goas clear.

Method
You are provided with the following:

+  0.5%trypsin salution
+ 3% solution of milkk powder

+  pHT buffersalution

+ = lsrgebaskerto use as s water bath
+ tastiubes

+ testtuberack

+ stopwatch

+ marker pen

+ pipaties or syringas

‘You are required to find the rate of resction atfive differenttamparsturas. Yourteacherwil tel
youwhather you sre going to investigate el the temperaturas yourself or whetharyou will getsoms
results from other students in yourclass.

You should read these instructions carefully before you start wark.

1. Using s marker pan wiite an X’ on the glass halfwsy down one side of esch of three test tubes
2. Add 10cm® of the solution of milk powdar to 2ach of these three test tubes.
3. Add 2 em* of trypsin solution to 2 om® of pH 7 bufferin anatherset of three test tubes.
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Practical 2 - ladder

PRACTICAL 1
Required practioal imvectigriion imo the efieot of & named variabie on the rais of|
‘Apparstur and & U 2o0m0ttat S0 10 oo & FEge OF Ut
- Feesuremens
. s 2o0moess Insnmentanon to T guanitane
ot %l ststements) | messurements
. Use lebcmtony plesswere agpartes for @ vastely of expermental
tacnnigas
* Use guaiitate megentnin Idenify bogios moecdes
Use ICT such s datelogger to collectdela or use sofwere to
process qmte
Tnctioative apparstur | Leboratory plesswer. enzeme (o0 ammdase. Ioese coctease.
CamRImEs) f00TINRE SLOREE), Resng soomes
Eemnometers o deta logging eapAEnE, EH meter, vdumeic
H2sks, 100 panpeences
Amourt. of oholes
Lesstchoice  Somecholce  Meny cholces Pl Invessigaion
Tescrar Tescher siois | Tescher sious 8| Sngew sc0eson &
chooses me rrited choice of @
enzyme and e choice of enzyme andior | 2tdent
facioriobe | enzpme andir | tackor. s, tor camying i
wated Zadens | dector Stdens nee 2 | me spetmen ten
ey e tactor | Stcens very | mumserct chocses equigment s
ot memee | e tacioreno | expesmenty | masenass, jmanang =
e cutcomes. | messom e [ pocedwms o [ choices
mem | owzomes. | chooseoen
fully speclied | Sxpesment | and then follow
pronay sty | mat procedem.
equipment and | specified by
X remcrer
- ton amd
Exiiow s Statens | vorr St | TSSO | v sniens siow s
witten Sollow witten | Scilow wimen "2 TR | arma ey e
pocetons X metnod - | mseenree
Ramies
restgate o Sagens must
2 | anes wEngesm | v Engess | cnoose s ampeas
metiads st comecty 1, equipment
When aming | e e sz e e e 2na technigees od
o R [P identity comect edaties
oy men | cuipment. =quipment equipment. tor measmment and
e conkel
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If a student misses a required practical?

practical activities)?

Was it the only practical activity
which covers a specific AT skill (that
is not covered in any of the other 12

What if a
student

misses a
practical?

Yes

Ensure student

completes another
practical that uses
the specific AT skill

N

Has the student
completed at least 12
practical activities?

Same as if student
misses a lesson — use
another way for student
to catch up (eg watch a
video about the
practical technique) so
that s/he is able to
answer exam

questions

No

Yes
Student needs to
complete at least 12
P practical activities in
~ and order to pass the
practical
endorsement
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Addressing all the AT skills

» The mapping document lists the 12
required practical activities

» For which AT skills is there only 1 or
2 practical

What if a
student misses

a practical?

activities?
Creative thinking

« Can you think of some additional
practical activities which would allow
students to complete these AT skills?

» When could these additional practical
activities be included? Which topic do
they link to?

Slide 47
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Mapping practicals

AQA™

| Apparatus and techniques Competen-| Could you make it more |
covered

Mapping Practical Activities

Investigative? AND/OR Is

amples of | oy 15 As | cles |

Required practical

Investigation into the effect of
8 named variable on the rate
iof an enzyme - controlled
eaction

this an opportunity for
2|3(4|5 researching, referencing
Ahd raborthii? i 80, haw?

alble|dle|flgnlilile activities AL may be uesdT.,

Freparation of stained
quashes of cells from plant
Foot tips; setup and use of an
oplical microscope o identify
fhe siages of mitosis in these.
lained squashes and
ralculation of a milebc ndex

13

Production of a dilution series
wof a solute to produce a

<] urve with which 1o
dentify the waler potential of
plant tissue
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The common practical assessment criteria (CPAC)
competencies

What do students
have to do, to be
deemed

competent in each
of the five areas of

1. Follows written procedures v/ CPAC?

2. Applies investigative approaches and methods when using

instruments and equipment
3. Safely uses a range of practical equipment and materials ¢/
4. Makes and records observations ¢/

5. Researches, references and reports
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Investigative approaches and research - 1

What is meant by investigative approach and what might be involved?
— background reading in order to develop a hypothesis

What has to
— write a hypothesis be achieved
— identify variables (IV, DV, CVs, confounding variables) for
— design a method competency

in the five

» choose appropriate equipment and techniques for suitably CPAC areas

accurate measurements

» plan how to control necessary variables and what to do about variables hat
cannot be easily controlled

» decide how many repeats, sample size etc
— adjust methods when necessary
— collate data
— process and analyse data and draw conclusions (with appropriate research and
reading)
— evaluate methodology in terms of reliability and validity
Students do not have to complete every aspect for all practical activities. They should

have experience of each aspect for carrying out investigations over the course of their
A-levels
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Investigative approaches and researching - 2

Investigating distribution of a species:

What do students
have to do, to be

» research conditions that the species

requires/likes/doesn’t like deemed .

+ decide how to carry out the experiment, including competent o
deciding on the IV and the DV and how to change / each of the five
measure them areas of CPAC?

» design a method that takes into account confounding
variables

» research different methods for sampling
* choose equipment
» justify the method being chosen

« evaluate the reliability and validity of the data that has
been collected.

Not every part of
this would be
required in any
practical
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Developing skills for CPAC competencies - 1

Students do not have to be fully Do students

competent from the start of year 12 have to ‘pass’
all CPACs in

every
practical?
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Developing skills for CPAC competencies - 2

Do students
have to ‘pass’
all CPACs in

every
practical?

P
\'\“@‘e.‘ba"

s )
O™ ot
5o ‘

Phase 1:

Demonsirate
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Developing skills for CPAC competencies - 3

Do students
have to ‘pass’
all CPACs in
every
practical?
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Developing skills for CPAC competencies - 4

) . students
Add to your practical mapping document P

«  Which practical activities are best suited to assess ‘pass’ all
each CPAC? CRACSIA

*  Which practical will you use to introduce each
CPAC?

* In which practical(s) will you embed each CPAC?

* Which practical activities can be used to address the
different aspects of being investigative?

* You can add additional practical activities to the
sheet (do not feel restricted by the 12 required
practicals)

Slide 55 Copyright © AQA and its licensors. All rights reserved. AQA g

Assessing CPAC competencies

How do |

. Make it clear to students which AT skill is Sudents and

being covered and which CPAC is being e | helg the
assessed students during

a practical?
» Give students prompt feedback (this can be
during the practical work — it is not an exam)
* You could RAG students to track their
progress (but not marks):
— red = haven’t show the skill at all

— amber = beginning to show competency

— green = confident student could do this
independently at university.
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Keeping records - 1

What record
keeping will be

required by
Evidence required for endorsement teachers?

1. Documented plans to carry out sufficient practical activities which meet the
requirements of the CPAC, incorporating skills and techniques detailed in
appendix 5, over the course of the A-level

2. Arecord of each practical activity undertaken and the date when this was
completed

3. Arecord of the criteria being assessed in that practical activity

4. Arecord of student attendance

5. Arecord of which student met the criteria and which did not

6. Student work showing evidence required for the particular task with date

7. Any associated materials provided for the practical activity eg written
instructions
Slide 57 Copyright © AQA and its licensors. Al rights reserved. A QAE

Keeping records - 2

What record
keeping will be

required by
teachers?

How or where could teachers record this evidence?

See Combined practical handbook for suggested ways of recording evidence
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43




Keeping records - 3

Some resources that you can use: What record
keeping will be

- endorsement tracker required by
teachers?

» student tracking exemplar.
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Keeping records - 4

Example endorsement tracker What record
[Sdentaame keeping will be
required by
Practical 1 Practical. Practical 7 Practical ¥ Prachical 3 Practical® Practical T
Epparatus
and teachers?
techniques
covered [
Follow |L
:&mﬁ C\Waystmssheetwuld be used:
- Teacher marks each student against each competency for
each practical.
Eppies - Teacher ticks when 2 student b
investigative competency only.
approsches - Teacher makes notes whers 3 student has (or has nat)
2nd methods demonstrated particular competencies.
when using - Students peer- or self-assess and sither make notes or
instruments “grade” each competency.
;..ip,,.g,.‘ L aithough the endorsement (and thersfors esch of the CRAC L
TAey e a ‘riteris) is pass/fail, manytaachers will wich to judge
range of campstencies in individual practicallessons on 3 finer scale
practical For example they could use 1-5 or 3 red/ambar/gresn rating.
Sqspment This sheet could be glued into the front of lab books or files, or
ana materials kept centrally by the teacher
Wakes and
records Students must cover all apparatus and techniques and should
obseryations hawe experinced esch ofthe 12 required practical sctivities.
However, their compatence can be aszeszed in any practical
iy
5
references
and repons
Date
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Keeping records - 5

.

What record
keeping will be
required by
teachers?
CHALLENGES CREATIVITY

What are the challenges * What are the

with keeping these solutions to the

records? challenges?

DECISIONS
 Summarise

* How will you keep records of your
students’ practical work?

* What action will you take?

Slide 61 Copyright © AQA and its licensors. All rights reserved.
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Keeping records - 6

AQA advise that the “student “evidence” could be as
little as a few results that were then collected as a
group, or as much as a full write up of an experiment.
It depends on what the teacher is looking for in the
context of the particular experiment.”

What evidence
will be

required by
students?

Students can record evidence in the following:

* lab book

e practical folder

* handbook which contains details of all the practical activities

» specific ‘practical sheets’ within their folders or exercise books (could be
colour coded)

» can be kept in school or college or at home
* warn students against plagiarism and copying.
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Keeping records - 7

What evidence

will be
required by
students?
CHALLENGES CREATIVITY
What are the challenges * What are the
with students keeping solutions to the
these records? challenges?

DECISIONS
 Summarise

* How and where will your students
keep records of their practical work?

* What action will you take?
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Monitoring practical endorsement

How will the

process be
monitored for

consistency
across schools
and colleges?

Consistency - details of administration will be common to a
boards.

AQA is very aware that record keeping and moderation needs to
be a workable process, that is not onerous on schools.

Awarding bodies have made recommendations to Ofqual and it
could involve:

— monitoring teaching plans/student logs
— monitoring teacher assessment
— student interviews.
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Useful resources

Home Subjects Srience AS and Adsvel Biology AS and Adevel (7401, 7402)
Specifications launch webcast: Part 1 - Science main changes and rules
Specifications launch webcast: Part 2 - Biology content

Practical handbook
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’ AQAE

Questions

ﬁ,?????????????

Tt
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Time for lunch
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Session 3 — question papers
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What do teachers want to know?

How similar Can | use past
do the new papers to
papers look prepare
compared to students for the
new papers?

What support

What is difference How will the B ErEElEy

between the new and new topics be
old papers? assessed?

How will the
maths skills be
tested?

Has the styles
of questions How will the
changed? practical skills be

assessed?
o
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How similar do the new papers look compared to the old?

Section A
Answer all quastions in this section.

1 Ecologists investigated the size of an insect population on a small island. They used a HOW Slm”ar dO
mark-release-recapture method. To mark the insects they used a flucrescent powder.
This powder glows bright red when exposed to ultraviolet (UV) light. the new papers

look compared
to the old?

. [1] The ecologists captured insects from a number of sites on the island. Suggest how
they decided where to take their samples.
[2 marks]

. [2] Give two assumptions made when using the mark-release-recapture method_

[2 marks]
1
2
. Suggest the advantage of using the flucrescent powder in this expenment.
[2 marks]
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Command words

Has the styles

Analyse, consider, discuss... of questions

Define... changed?

Describe...

Deduce +  AQA have consolidated the

Draw command words for

) consistency (ie they mean
Explain... the same thing across
: GCSE and A-level and also

Justify between subjects).

Outline...

State / Give. .. »  Command words, where
possible, are at the start of

Suggest... the sentences in the
question papers.
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Differences between the old and new specifications

At least 15% of the overall assessment of AS and A-level Biology wil Rt s

assess knowledge, skills and understanding in relation to practical difference
between the
work. new and old

papers?
Some change of content. See “Summary of changes” document.

10% of the overall assessment of AS and A2 Biology will contain
mathematical skills equivalent to Level 2 (Higher Tier GCSE level) or
above.

The assessment objectives have changed from the previous specification.

Reduction of overlap between GCSE and A-level eg no carbon cycle or
global warming.

Development from what was learned at GCSE eg Lock and key — induced
fit.

Slide 72 Copyright © AQA and its licensors. Al rights reserved. AQA g

50




Has the style of questions changed? - 1

2.2 AS

Assessments
T +
What's assessed

* Any content from topics 1-4, including
relevant practical skills

Has the styles
of questions

changed?

What's assessed

* Any content from topics 1-4, including
relevant practical skills

Assessed

* written exam: 1 hour 30 minutes

Assessed

= written exam: 1 hour 30 minutes

* 65 marks: short answer questions
* 10 marks: comprehension guestion

* 75 marks * 75 marks
* 50% of AS * 50% of AS
Questions Questions

= 65 marks: short answer questions
= 10 marks: extended response questions
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Has the style of questions changed? - 2

2.3 A-level

Assessments

What's assessed

* Any content from topics
1- 4, including relevant
practical skills

What's assessed

= Any content from topics
5-8, including relevant
practical skills

Has the styles

of questions
changed?

What's assessed

* Any content from topics
1-8, including relevant
practical skills

Assessed

* written exam: 2 hours
* 91 marks
* 35% of A-level

Assessed

= written exam: 2 hours
* 91 marks
* 35% of A-level

Assessed

* written exam: 2 hours
* 78 marks
* 30% of A-level

Questions

* 76 marks: a mixture of
short and long answer
questions

* 15 marks: extended
response questions

Questions

* 76 marks: a mixture of
short and long answer
questions

* 15 marks: comprehension
question

Questions

+ 38 marks: structured
questions, including
practical techniques

+ 15 marks: critical analysis
of given experimental data

» 25 marks: one essay from
a choice of two titles

Slide 74

Copyright © AQA and fts licensors. Al rights reserved.

AQAK

51




Has the styles of questions changed? - 3

New spec Examples from previous
Types of question | A-level AS spec .
Short answer P1P2P3 |P1P2 All written papers : .
Long answer P1 P2 P3 All written papers . =
Penultimate question on J e
Comprehension P2 P1 BIOL1 angea
Extended response Last question on BIOL1 ’
(structured free (5+5) and last question on
response) P1 P2 BIOL1 4 (5+5+5)
some Qs |Last 2 questions on BIOL2
Critical analysis of will test  |and penultimate question on
data P3 this BIOL4 and BIOL5
Essay P3 BIOLS5 last question
HSW questions in all
papers. ISA (Investigative
P1 P2 P3 Skills Assignment) or EMPA
(mainly (Externally Marked Practical
Practical skills P3) P1 P2 /Assignment)
Slide 75 Copyright © AQA and its licensors. All rights reserved AQAD
Activity — 2 preparing students for questions
How would you prepare your students for these types of questions?
+ Extended response (structured free response):
— A-level, Paper 1, question 11
— AS, Paper 2, question 10.
+ Comprehension questions:
— A-level, Paper 2, question 10
— AS, Paper 1, question 9.
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Types of practical question

How will the
practical skills

be assessed?

@

@

* Questions set in a practical context, where the question centres on the
science, not the practical work.

* Questions that require specific aspects of a practical procedure to be
understood in order to answer a question about the underlying science.

* Questions directly on the required practical procedures.

» Questions applying the skills from the required practical procedures and
the apparatus and techniques list.
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Assessment of practical skills

Practicals skills to be assessed in written papers °
How will the
practical skills

PS 1.1 Solve problems set in a practical context be assessed?
PS1.2 Apply scientific knowledge to practical contexts
PS 21 Comment on experimental design and evaluate scientific methods
PsS22 Present data in appropriate ways
PS23 Evaluate results and draw conclusions with reference to measurement

uncertainties and errors
PS 24 Identify variables including those that must be controlled
P2 3.1 Plot and interpret graphs
PS 3.2 Process and analyse data using appropriate mathematical skills as

exemplified in the mathematical appendix for each science
PS 33 Consider margins of error, accuracy and precision of data
PS 4.1 Know and understand how to use a wide range of experimental and

practical instruments, equipment and technigues appropriate to the
knowledge and understanding included in the specification
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Activity 3 — assessment of practical skills at A-level

 As in present papers — questions with novel contexts drawn from real life and
real research — most notably the 15 mark question in the current BIOL5
papers.

» Can students apply their A-level knowledge and understanding of practical
skills/scientific working to a novel context?

A-level, Paper 3, question 5 (15 marks) based on published work of
scientists and new content

Activity 3

* Take some time to read through the question. What will the students need
to know to be able to answer this well?

» Looking at the list of practical skills (PS) that can be assessed in the written
papers, can you identify which PS each aspect of the question is testing?
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A-level, Paper 3, question 5

5 Scientists investigated the effect of a mycorrhizal fungus on the growth of pea plants AT a=use approprlate
with a nitrate fertiliser or an ammonium fertiliser. The fertilisers were identical, except a ppa ratus tO reco rd ara nge Of

for nitrate or ammenium. ) A

The scientists took pea seeds and sterilised their surfaces. They planted the seeds in quantltatlve measurements (to
soil that had been heated to 85 °C for 2 days before use. The soil was sand that include mass

contained no mineral ions useful to the plants. ) ’

time, volume, temperature,
5]. Explain why th tists sterilised the surf: of the seeds and them in soil
et o sutacss o theseed andgrewtheminaol | length and pH)
3.5.3 Energy and ecosystems (A-level only)

Content Opportunities for skills
development

In any ecosystem, plants synthesise organic compounds from MS 0.1

atmospheric, or aquatic, carbon dioxide. .
Students could be given data

. [Z| Explainwhy  Most of the sugars synthesised by plants are used by the plant as from which to calculate gross
plants. respiratory substrates. The rest are used to make other groups of primary productivity and to
biological molecules. These biological molecules form the biomass of | derive the appropriate units.
the plants. ATa

Biomass can be measured in terms of mass of carbon or dry mass of

tissue per given area per given time. Students could carry out

investigations to find the dry
The chemical energy store in dry biomass can be estimated using mass of plant samples or the
calorimetry. energy released by samples

of plant biomass.

Pemmn mvimanns mendiabiam (OB i Hha akhasminnl amaeen s sbaes i slaed
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A-level, Paper 3, question 5 continued

5 Scientists investigated the effect of a mycorrhizal fungus on the growth of pea plants
with a nitrate fertiiser or an ammonium fertiliser. The fertilisers were identical, except
for nitrate or ammonium.

The scientists took pea seeds and sterilised their surfaces. They planted the seeds in
soil that had been heated to 85 °C for 2 days before use. The soil was sand that
contained no mineral ions useful to the plants.

. m Explain why the scientists sterilised the surfaces of the seeds and grew them in soil
that had been heated to 85 °C for 2 days.
[2 marks]

Explain why it was important that the soil contained no mineral ions useful to the
plants.

[1 mark]
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A-level, Paper 3, question 5 continued

The pea plants were divided into four groups, A, B, C and D

Group A - heat-treated mycorrhizal fungus added, nitrate fertiliser
Group B — mycorrhizal fungus added, nitrate fertiliser

Group C — heat-treated mycorrhizal fungus added, ammonium fertiliser
Group D — mycorrhizal fungus added, ammonium fertiliser

The heat-treated fungus had been heated to 120 °C for 1 hour.

Explain how groups A and C act as controls.
[2 marks]

Slide 82 Copyright © AQA and its licensors. All rights reserved. AQA -r‘

55




A-level, Paper 3, question 5 continued

After 6 weeks, the scientists removed the plants from the soil and cut the roots from
the shoots. They dried the plant material in an oven at 90 °C for 3 days. They then
determined the mean dry masses of the roots and shoots of each group of pea plants.

. [4] Suggest what the scientists should have done during the drying process to be sure
that all of the water had been removed from the plant samples.

[2 marks]

The scientists’ results are shown in Table 3.

Table 3
Mean dry mass / g per plant

Treatment (+ standard deviation)

Root Shoot
A - heat-freated fungus 0.40 1.01
and nitrate fertiliser (£0.05) (20.12)
B — fungus and nitrate 1.61 9.81
fertiliser (£0.28) (£0.33)
C — heat-freated fungus 0.34 0.96
and ammonium fertiliser (£0.03) (£0.26)
D — fungus and 0.96 4.01
ammonium fertiliser (£0.18) (£0.47)
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A-level, Paper 3, question 5 continued

What conclusions can be drawn from the data in Table 3 about the following?
[4 marks]
The effects of the fungus on growth of the pea plants.

The effects of nitrate fertiliser and ammonium fertiliser on growth of the pea plants

The scientists determined the dry mass of the roots and shoots separately. The
reason for this was they were interested in the ratio of shoot to root growth of pea
plants. Itis the shoot of the pea plant that is harvested for commercial purposes.

. @ Explain why determination of dry mass was an appropriate method to use in this
investigation.
[2 marks]

. Which treatment gave the best result in commercial terms? Justify your answer.
[2 marks]
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How will the new topics be assessed?

Topics that are new to the specification include:

How will the
» the role of mycorrhizae in facilitating the uptake new topics be
of water and inorganic ions by plants. (3.5.4 assessed?
Nutrient cycles. A-level only) A-level, Paper 3,

question 5

 dihybrid crosses (3.7.1 Inheritance. A-level
only). A-level, Paper 2, question 3

» osmoregulation and the structure and role of the
nephron (3.6.4.3 Control of blood water
potential. A-level only). A-level, Paper 2,
question 7.
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How will the maths skills be tested?

How will the
maths skills be

tested?

* Maths skills can be tested on any paper. @

A minimum of 10% of the total marks available at each of AS and A-level
will assess level 2 maths skills.

* Level 2 means skills equivalent to those needed for Higher Tier GCSE
Mathematics, based on the 2012 GCSE Mathematics specifications.
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Standard deviation and statistics - 1

» Students will not be required to calculate standard
deviations in written papers. .
maths skills

« Students should understand how to select a statistical test be tested?
that is appropriate for given data and to be able interpret the
results of such a statistical test.

» Students could also be asked to explain their choices and
interpretation.

* In exams students will not be asked to perform a
calculation using a statistical test.
MS 1.9 | Select and use a statistical test Students may be tested on their ability to select
and use:

» the chi-squared test to test the significance of
the difference between observed and expected
results

* the Student’s t-test

* the correlation coefficient

How will the

MS Understand measures of dispersion, | Students may be tested on their ability to:
1.10 including standard deviation and « calculate the standard deviation
range

+ understand why standard deviation might be a
more useful measure of dispersion for a given set
of data, eg where there is an outlying result
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Standard deviation and statistics - 2

How will the
maths skills
be tested?

You might wish your students to have a go at carrying out statistical
calculations.

Spearman rank correlation test

Calculate the value of the Spearman rank correlation, r;, from the equation

2
wei-E

where n is the number of pairs of items in the sample and D is the difference between each pair
of ranked measurements.
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Standard deviation and statistics - 3

ow will the

maths skills
be tested?

The t test

Use this test when

» you wish to find out if there is a significant difference between two means
« the data are normally distributed

« the sample size is less than 25.

1 can be calculated from the formula

¥ -5

- (s, 2n) + (s5%ny)

Where | = mean of first sample
X, = mean of second sample
s = standard deviation of first sample
s, = standard deviation of second sample
ny = number of measurements in first sample
ny = number of measurements in second sample
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Standard deviation and statistics - 4

How will the
maths skills be
tested?

The 2 test
The chi-square (2) test is based on calculating the value of %2 from the equation

xl = E(—OEE)Z

where O represents the results you observe in the investigation
and E represents the results you expect.
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Using past papers

Yes, if you are already with AQA then you can
continue to use your current teaching materials
and assessment materials.

* You may also want to use Exampro. It also
allows you to search using the maths skills
specifically so you could put together a “Maths
in biology” question pack.

* AQA are also asking Exampro to add on older
or legacy questions on topics not currently in
the specification.

» If you are new to AQA there is plenty of help
available.

Can | use past
papers to prepare
students for the

new papers?
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Exampro: A-level Biology demo
et pab s T pm =
E A-level Biology DEMO ["Seaioma |
By the full questicn bank!
T N e N
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Exampro: the option to buy additional resources

Thee dhagram shows the structure of the cel-surface memérane of a cel

A A i
i

§
L]
:
i
=

Cost: £80 - every licence
includes three concurrent
users so any three teachers B

can use each database L]
simultaneously but you can i) 0] Cisapoienwih

order additional users at
any time.

together. Name o
MOnGEachandes 1geer

16 of reacson tht s

m

[} Scene cells ining the brovchi of e hings secrete lge amounts of mucus Mucus
contans proten

IName one organee that you woukd expect to find in ke numbers in a mucus
secreting cel and describe €3 role i the production of mutus

B ==
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How can you prepare for the new maths requirements? @

* Include tagged questions from Exampro in your teaching

1. Click search

- 2. Choose the
e
area of content
Tapie
Tapt Ung Tips | MAsthematics Yaour of pubicaion Spac MED NT
Unit.
LML it

Eha Tipe
= [ Haading data ML
= [ igetia
v o 3. Choose the Mamemancs

)Tt mathematical —

L) Pt twea waciabine. X aar of puslication:

O skills you want il

|3 Linear gractraiope: imercest . Spec 2450

[ Tobpet o srcneige questions on AL

) &ren under curve

Y bogaritumc ploce

L jsech smgie uactons
= [ Geometry and trgonametry

4. Questions that match your criteria will appear here |

Slide 94 Copyright © AQA and fts licensors. Al rights reserved.

AQAK

61




Support - 1

What support

is available?

» Specimen assessment materials (SAMS) are already available online.
* e-AQA will have further papers that cannot be accessed by students.

* Available soon will be exemplar marked student responses with examiner

commentary, including for the essay.
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Support - 2

Relevant past paper questions are mapped onto the AQA scheme

of work eg for the new topic on osmoregulation

What
support is

E i ?
Learning Time | Learning Outcome Learning activity with opportunity to develop skills avallable .
objective taken ) BN
The structure [ 0.4 » describe the structure of | Learning activities: http:iibcs:
ofthe nephron | weeks | anephron - Questioning to assess recall from GCSE. assessment. eeman.com/the
and its role in: ~Think — Pair — Share: Provide data showing the material: lifewire/content
»the formation - explain the process of concentrations of moleculesfions in the blood plasma | Adevel Paper | ichp51/5101s.s
of glomerular ultrafiltration and where it | and the glomerular filtrate. Ask pupils to suggest an 2Q7.4; wf
filtrate occurs explanation.

- reabsorption -Intraduce the concept of a nephron, as well as the Pastexam Rich
of glucose and - explainthe process of medulla and cortex of the kidney. paper questions:
water by the selective reabsorption, -Provide a series of information stations for students to | material: -Explain what
proximal where it occurs alonga circulate round (videos, animations, suitable webpages, | BYB4 —Jan causes some
convoluted nephron and the transport | textbooks, comprehensions). 2008 Q2; molecules to be
tubule processes involved -In groups, provide an unlabelled diagram of a nephron | BYB4 — June filtered out of
- maintaining a and ask students to work in pairs to use their 2004 Q6: the glomerulus?
gradient of « explain the adaptations | knowledge to label and explain what is happening at BYB4 -June | -Which
s:d'“":?rsl;n of cells of the proximal different places. 2006 Q5. molecules are
:h: Inn]Zpuufa Y convoluted tubule -Teacher exp\anatlun.'remfurcemem_ufths process of selective
Henle ultrafiltration and selective reabsorption. reabsorbed? By
. i - explain the impgnance of | - Exam question :jvhich ﬁmcesser’s;
maintaining a sodiumion oes this occu

g‘f;tvjlsrby the gradient in }he medulla, Skills developed by learning activities: -Explain the
convoluted and howthis is achieved AQ1 - Develop of k ledgefunderstanding W
tubule and relating to the structure of a nephron, and the events multiplier
collecting « explain the reabsorption | which accur at different points along the nephron. mechanism and
ducts of water from the distal AO2IAQ3 - \nterpre_tatmn of data and application of why it is

: convoluted tubule and knowledge to explain it. important for

collecting ducts. water
reabsorption.
Extension -Interpret data relating the thickness of the medullato
the maximum urine concentration produced by arange
Slide 96 Copyright © AQA and its licensors. All rights reserved.

AQAK

62




Synoptic essay
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Essay question

A-level, Paper 3 question 6

Section B
Answer one question.

6 Write an essay on one of the topics below.

EITHER

. E The importance of movement in living organisms.
[25 marks]
OR
. The importance of receptors in living organisms.
[25 marks]
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The essay is a synoptic exercise

* As in the present specification, BIOL5, a free response essay addressing a
theme in a title, with a choice from two titles (A-level, Paper 3).

* The essay is designed to assess whether students can bring together
material from a range of topics to illustrate and explain an important concept
or idea.

* The essay is not just a memory test of what a student knows — it is also a test
of whether they have some understanding of what they have learnt and can
apply what they know.

* The essay will be marked in a similar way to current system but without
separate breadth, relevance, or QWC marks — it is felt these often gave too
much credit to essays with quite poor content.

» ‘Levels’ descriptors — used with guidance to achieve a suitable mark and
consistency.
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What we expect from students in the essay

» To identify an underlying theme or idea in an essay title — it will be a ‘big idea’,
not a minor topic.

» To select five (or six) different examples that they can use to illustrate the
theme or idea.

» To write a reasonable paragraph about each example (using appropriate A-
level terminology) pointing out how it illustrates the theme or idea.

* Itis not — ‘think of every possible thing that relates to the title and write as
much as you can about it, with no thought of the main theme/idea’.

» This would make it just a memory test (AO1).
* Itis not — ‘write at a very high level (above A-level) about one or two topics’.

» This is not a synoptic approach. We do not wish to encourage learning of rote
answers involving one or two important topics which might apply to many
titles eg respiration.
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Key points about the essay

1. The essay should have at least five A-level standard

paragraphs that are relevant to the title.

Essays do not require introduction or conclusion.

For above 16 marks, paragraphs or topics need to be

interrelated.

4. For above 23 marks should include some evidence of wider
reading.

5. There are no longer separate marks for breadth, QWC and
relevance - it is all incorporated into one overall mark.

wn

More information and support will be available by the end of the
year about exactly how the marking guidelines will be applied.

Slide 101 Copyright ® AQA and its licensors. All rights reserved.

AQAK

Mark scheme 0 — 5 marks

1-5 | Unfocused Response only indirectly addresses the theme of the question and
merely presents a series of biological facts which are usually
descriptive in nature or poorly explained and at times may be
factually incorrect.

Content and terminology is generally below A-level.

May contain a large number of errors and, or, irrelevant topics.

0 Nothing of relevance or no response.

Slide 102 Copyright ® AQA and its licensors. All rights reserved.

AQAK

65




Mark scheme 6 — 15 marks

11— | Multistructural

Several aspects
covered but they
are unrelated

Response mostly deals with suitable topics but they are not
interrelated and links are not made to the theme of the question.

Biology is usually correct A-level content, though it lacks detail. Itis
usually clearly explained and generally uses appropriate
terminology.

Some significant errors and, or, more than one irrelevant topic.

6— Unistructural

10

Only one or few
aspects covered

Response predominantly deals with only one or two topics that
relate to the question.

Biology presented shows some superficial A-level content that may
be poorly explained, lacking in detail, or show limited use of
appropriate terminology.

May contain a number of significant errors and, or, irrelevant topics.
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Mark scheme

16 — 25 marks

21— | Extended
25 abstract Response shows halistic approach to the question with a fully
Generalised integrated answer which makes clear links between several different
beyond specific | topics and the theme of the question.
context
Biology is detailed and comprehensive A-level content, uses
appropriate terminology, and is very well written and always clearly
explained.
No significant errors ar irrelevant material
For top marks in the band, the answer shows evidence of reading
beyond specification requirements.
16— | Relational Response links several topics to the main theme of the question, to
20 Integrated into a form a series of interrelated points which are clearly explained.
whole
Biology is fundamentally correct A-level content and contains some
points which are detailed, though there may be some which are less
well developed, with appropriate use of terminology.
Perhaps one significant error and, or, one irrelevant topic which
detracts from the overall quality of the answer.
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Preparing students for the essay - 1

* Practice could start at AS, with titles that address ‘big ideas’ in sections

* When teaching, pointing out connections between parts of the specification

» Especially through the ‘big ideas’ outlined at the start of each section

» Encourage outside reading — eg Biological Science Review — which will help
them to put what they learn into broader contexts. To get a top mark (24 or
25) in the essay, we will look for some evidence (at least in one topic) of
reading beyond the specification

* Example — Membranes are important in many processes in cells

*  What could be the theme of the essay?

*  What might be suitable topic areas?
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Preparing students for the essay - 2

*  Themel/idea — the role of membranes in processes — not just processes that
involve membranes.

» Suitable topics — too many to list all now — eg transport across membranes,
protein synthesis, immune response, exchange surfaces, photosynthesis,
respiration, receptors (in various topics such as insulin action), neurones,
synapses, muscle contraction.

» Take one example — photosynthesis.

*  Weaker answers will focus on all of photosynthesis — as a process involving
membranes — perhaps mention membranes in chloroplasts (this approach a
maximum of about 18 out of 25.

* Good answers will focus on thylakoid membranes in the chloroplast and the
roles of components of these membranes in holding pigments, components of
the electron transfer chain, ATP synthase and the membrane as a barrier
allowing maintenance of a proton gradient — and, perhaps, role of membranes
in maintaining the special chemical environment inside chloroplasts.
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Preparing students for the essay - 3

Examples of what teachers can do to prepare their students:

» at the end of each topic, make links to other topics to encourage answers
to the essay question become more synoptic

* regularly give students an essay title. Ask them to list the topics that could
be written about for that title

» draw mind maps with students showing the topics that could be linked to
an essay title and the links between them

» at the end of each teaching each topic, give a series of essay titles and ask
students to write a paragraph on the topic and how it links to that title

» students write essays and peer-assess each others’ work

» remember students should include five to six topics in the essay, and the
essay should take about 40 minutes to write.
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Resources on website - 1

(Teaching from September 2015) ppoos [HEA——————

new Biology specification?

Enter your email

Teaching from: September 2015

Exams from: 2016 (AS). 2017 (A-devel)
Specification code: 7401; 7402
QAN code: G11462412: 6011462514

Sign up now

Cur new specifications wil give you the freedom to teach in the
way that works best for your students whatever their inferests and
sbilifies.

Talk to us

The core content is largely the same, meaning youl'll be sble fo
use many of your existing resaurces.

Cur specifications allow you to choose the context snd oy ——
spplications to bring biclogy to life. You'l be supported by new
teaching resources including two schemes of work

. . & Downlosd (PDF) Bill Johnston and the customer support team.
Wie're passionate sboul practical work and know if's st the heart

Tel: 01433 477 753
Email: slevelscience@aqs org uk

o sll good science tesching. That's why you'll heve mare choice
sbout your praciical acfivifies.

View specification >

Other Biology specifications

Teaching resources » Adevel Biology (2410)
Prepare for your teaching Teaching resources that Prapare your studsnis for
year. Informstion, support you can use to plen your assessment Past papers,
and services to help you lessons and support your mark schemes, example
deliver the specification students’ leaming snswers and mare.
All planning resources > All teaching resources » All assessment
resources >
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Resources on website - 2

Planning resources

Practical and detailed resources to build lesson plans and schemes of
work and prepare topics and objectives.

Companion: Guide (297.0 KB)

Comparison of content: Human Bielogy to Biclogy

Guidance on co-teaching

Launch meeting: Slides (1.6 MB}

Options evening: Flyer (1571 KB)

Part 1 - Science main changes and rules: Launch webcast £
Part 2 - Biology content: Launch webcast[ J

Summary of changes

Switching to AQA from Edexcel

e

s,
Why choose AQA?: Guide (189.3 KB)

Teaching resources

vvvvvy BDEL

Tailored and informative resource materials to help you deliver engaging
and inspiring lessons.

Adevel Biclogy: Scheme of work (550.9 KB)

AS Biology: Scheme of work (669.8 KB)

Subject specific vocabulary

>

v

Teaching plan
Textbooks

Using your existing textbook

@ Using your existing textbook: Teaching resources (1.3 MB)

v v

Assessment resources

Assessment materials to guide efficient evaluation and marking of
* work. Sp
available.

papers and are also

> Command words
» Exampro A-level science | &

AS

Paper 1 (AS). Specimen question paper (638 3 KB)
Paper 1 (AS) Specimen mark scheme (259.1 KB)
@ Paper 2 (AS): Specimen mark scheme (275.8 KB)
&= Paper 2 (AS): Specimen question paper (507.6 KB)

A-level

5 Paper 1 (Aevel): Specimen question paper (778.0 KB)
Paper 1 (A-level): Specimen mark scheme (260.2 KB)
Paper 2 (Adevel): Specimen mark scheme (228.9 KB)
Paper 2 (Adevel): Specimen question paper (499.6 KB)
Paper 3 (AJevel): Specimen question paper (528.2 KB)
Paper 3 (Adevel): Specimen mark scheme (290.0 KB)

2] Ry PN el RY P
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Resource on website - 3

AQA™

Exams offi Cll Teacher services

“hese are our services for Teachers. More services are on the Exams Officers tab.

Secure Key Materials

Get support documents and see exam-
related materials before  your students.

Enhanced Results Analysis

See how your school, subject, class and
5 individual students have performed

Results

View and print your school's exam results
for the latest and sariier sxams
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Your questions
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Contact details

Customer support team
alevelscience@aga.org.uk
01483 477 756 (Option 2)

Teacher support Manager (Eilish Gorse)
CPD Manager (Ros Nixon)
teachercpd@aga.org.uk
0161 957 3646
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AQAF

Thank you

We are an independent education charity
and the largest provider of academic qualifications for all abilities
taught in schools and colleges.

Our aim is to enable students to realise their potential
and provide teachers with the support and resources they need
so that they can focus on inspiring learning.

aqa.org.uk
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