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Summary 

This paper aimed to assess how many extended answer questions (EAQs) and practical questions there are on 
the AQA Science Trilogy paper, as these are the questions targeted by the Deeper Thinking Intervention. 

The analysis of the AQA Science Trilogy specification found that: 

• For Foundation tier approximately 39.3% of marks are for EAQs and/or items on practical content. 

• For Higher tier approximately 52.8% of marks are for EAQs and/or items on practical content. 

The paper also aimed to estimate the proportion of students that would see an increase in their Science GCSE 
grade if they gained additional marks on the extended answer and practical questions as a result on the Deeper 
Thinking Intervention. 

The analysis suggests that: 

For Foundation tier: 

• around 3-4% of students fall 1 mark below a grade boundary  

• around 18% of students fall within 5 marks of the next grade boundary 

For Higher tier: 

• around 5% of students fall 1 mark below a grade boundary.  

• around 26% fall within 5 marks of the next grade boundary. 

The intervention is most likely to impact the grades of low performers on the Higher tier as they have a high 
amount of “potential gains”. Low performers on the Foundation tier also have a reasonable amount of “potential 
gains”, but this tier has fewer grade boundaries which are further apart and less marks the intervention targets, 
so are likely to see a less substantial effect.  

The intervention is least likely to impact the grades of high performers on Foundation tier as they have little 
“potential gains” due to a severe capping effect.  High performers on the Higher tier still experience a capping 
effect, but have more grade boundaries which are closer together and more marks the intervention targets, so 
are more likely to see an effect. 

As such, we do not expect the gain in marks and grades to be uniform for students performing at different levels. 
Any future analysis would need to take into account school strategies in terms of entering ‘borderline’ candidates 
for Foundation and Higher papers and whether the intervention interacts with these patterns. 

Our analysis of effect and sample size found that if, across the entire cohort, the average mark gains were: 

• 5 marks, then a sample of 450 schools would be needed to detect an effect 

• 10 marks, then a sample of 110 schools would be needed to detect an effect 

• 15 marks, then a sample of 50 schools would be needed to detect an effect 

As such, it seems likely that the intervention would need to result in an improvement of around 10 marks on 
average in order to require a practical sample size.  Whilst this sounds a substantial amount, it is plausible, as 
an overall gain of 10 marks equates to less than two marks gained on each of the six papers for this double 
award qualification.   

Aims 

The Theory of Change workshop and accompanying logic model (see Appendix 1) anticipated that the Deeper 
Thinking Intervention could directly improve scoring in respect of practical tasks and extended answer questions 
(EAQs). 

The aims of this paper are twofold: 

• To assess how many extended answer and practical questions there are on the AQA Science Trilogy 
paper, as these are the questions targeted by the Deeper Thinking Intervention. 

• To estimate the potential effect size the intervention may have. As GCSE grades are the key unit of 
educational “currency” at Level 2, the unit of measurement we consider is the proportion of students that 
would see an increase in their Science GCSE grade if they gained additional marks on extended answer 
and practical questions as a result of the Deeper Thinking Intervention. 
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Background context 

Introduction 

The English GCSE examinations and qualifications system is quite complex (and different to many other national 
systems – either in Europe, or even the UK more broadly).  Thus, it is worth explaining some matters that impact 
upon the following analysis of potential mark gains, and effect sizes from this intervention. 

Organisational structures 

England is unusual (in international terms) in that several independent organisations (rather than government 
agencies) provide examinations.  Three ‘awarding organisations’ are based in England: 

• AQA (formerly known as: Assessment and Qualifications Alliance) 

• OCR (Oxford, Cambridge and RSA [Royal Society of Arts] Examinations) 

• Pearson-Edexcel 

In addition, there are Welsh and Northern Irish exam boards, respectively: WJEC [formerly the Welsh Joint 
Education Committee] and Council for the Curriculum, Examinations & Assessment (CCEA). 

The bodies in England are regulated by the Office of Qualifications and Examinations Regulation (Ofqual).  Ofqual 
has a range of statutory functions pertaining to qualifications standards.  (For information on the history of exam 
boards, and the set-up of Ofqual, see, respectively: Tattersall, 2007 and Nisbet & Greig, 2007.) 

General Certificate of Secondary Education (GCSE) 

A key qualification in England is the GCSE.  Typically, students sit GCSEs when aged about 16, at the end of 
year 11 in the English school system.  Previously, GCSE was a school leaving certificate, although nowadays 
almost all students stay in full-time education until the age of 18. 

AQA, OCR and Pearson-Edexcel each provide their own version of many GCSEs (the less popular subjects such 
as History of Art may only be offered by a single awarding organisation), and many aspects of these qualifications 
are regulated by Ofqual.  WJEC and CCEA also provide GCSEs. 

Schools are free to choose the GCSE provider than they wish; they will often make their choices upon matters 
such as: perceptions of the particular board’s approach to a subject, support available (e.g. practice materials, 
helplines, etc. from the board). 

Science GCSEs 

GCSEs are subject based, and there are suites of science GCSEs.  Science GCSEs may be single subject 
(physics, chemistry and biology).  Alternatively, students can take a combined science qualification.  Combined 
science qualifications are worth either one (single award) or two (double award) GCSEs.  The combined science 
double award contains two GCSEs’ worth of content on science.  The content will amount to roughly two-thirds 
of the content of the content in the physics, chemistry and biology single award qualifications combined. 

GCSE grading 

9-to-1 grading system 

The main output given to students from GCSEs are grades.  GCSE grading has recently been reformed, and 
now the qualifications output grades from 9 to 1.  The equivalence of the new system to former letter grades is 
shown below in Table 1. 
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Table 1: New and former grading structure 

New grading structure Former grading structure 

9 
8 
7 

A* 
A 

6 
5 
4 

B 
C 

3 
2 
1 

D 
E 
F 
G 

U U 

In addition to the information about equivalences between the new and former grading regimes, an Ofqual 
information leaflet says the following: 

• New GCSE content will be more challenging. 

• Fewer grade 9s will be awarded than A*s. 

• The new grades are being brought in to signal that GCSEs have been reformed and to better differentiate 
between students of different abilities [NB: differentiation is greater only for students of mid-high ability, 
it is lower for lower ability students]. 

• Regulators in Wales and Northern Ireland are not introducing the new 9 to 1 grading scale as part of the 
changes to GCSEs in their jurisdictions (Ofqual, 2018). 

Grades for the combined science double award 

Because GCSE double award combined science contains the same content as two GCSEs, candidates are 
awarded two grades.  The possible grades (they are displayed ‘hyphenated’ on certificates) are as follows: 

9 – 9 

9 – 8 

8 – 8 

8 – 7 

7 – 7 

7 – 6 

6 – 6 

6 – 5 

5 – 5 

5 – 4 

4 – 4 

4 – 3 

3 – 3 

3 – 2 

2 – 2 

2 – 1 

1 – 1 

U 

This amounts to 17 separate grade combinations (plus ‘U’).  The two grades can either be the same (e.g. 8 – 8) 
or adjacent (e.g. 8 – 7).  It is not possible for candidate to be awarded (for example) 7 – 4 or 5 – 3.  Grades are 
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compensatory between the three science subjects (a candidate can make up for weak performance in (say) 
chemistry, by strong performance in (for instance) biology).  The higher grade is always displayed on the left in 
the combinations (Jadhav, 2018). 

Tiering and the GCSE science double award 

Many GCSEs (including both former, legacy qualifications and reformed ones) have tiering.  Under tiering, 
schools (typically) can enter candidates for either a higher or foundation tier.  The content of those tiers differs 
(higher tier containing more demanding material), and so only certain grades that can be awarded on each tier. 

Sally Collier, Ofqual’s Chief Regulator, wrote [in a letter to awarding organisations] about grades for combined 
science GCSEs and how these were affected by tiering: 

“In the reformed 9 to 1 GCSEs, we put in place rules so that all tiered subjects have the same tiering 
arrangements, with overlap grades at 5 and 4, and an allowed grade 3 on the higher tier.  In the double 
award combined science, the overlap grades are 5-5, 5-4 and 4-4, with an allowed grade 4-3 on the 
higher tier.  Higher tier students who do not score enough marks to be awarded a grade 3 (4-3 in 
combined science) will receive an unclassified result. 

We discussed an alternative approach to the allowed grade on the new double award GCSE combined 
science specifications.  In line with the GCSE 9 to 1 qualification level conditions, you must consider 
moving the 4-3/U boundary on higher tier where there is technical and statistical evidence to do so, for 
example to make it a full width grade.  We have reviewed the modelling that you have done and it is clear 
that a full width grade 4-3 on higher tier would generally not fully mitigate the impact of inappropriate tier 
entry.  We have therefore considered an exceptional arrangement whereby this year you would also 
award an allowed grade 3-3 on higher tier. 

There is currently no provision in our rules for a grade 3-3 to be awarded on the higher tier of a double 
award GCSE.  Nevertheless, it is appropriate that we act to minimise the likelihood that thousands of 
higher tier students receive unclassified results, which means that their performance is not recognised 
appropriately. 

Therefore, we would be open to you awarding a 3-3 grade on higher tier in combined science this year.  
You will want to make sure that your senior examiners are content with the proposed boundary marks – 
with the standard of work that would be reflected by this grade. You will also need to assure yourself that 
your systems can cope with such a change at this point in the awarding process.  On balance, we 
consider that allowing you to take such action would be in the interests of the students in these individual 
and particular circumstances and would not undermine our objective to maintain standards in these new 
GCSEs.” (Collier, 2018) 

In short, on the Foundation tier the available grades for double science are 1-1 through 5-5, whilst for Higher tier 
the available grades would usually be 4-3 through 9-9.  In 2018 grade 3-3 was permitted on Higher tier due to 
this being the first year of delivery, and the risk of many Higher tier students otherwise being awarded a U (due 
to teachers’ unfamiliarity with the new specification leading to more inappropriate tier entries). 

Impact of the change to linear entry on tiered subjects 

With the arrival of the new linear 9-1 GCSEs, tiered GCSEs do not permit “mixing and matching” between tiers.  
In the outgoing specifications, students were allowed to sit, say, Biology Higher tier and Chemistry and Physics 
Foundation tier, or even one Biology paper in each tier.  In the new GCSEs, students must be entered solely for 
Foundation papers or solely for Higher tier papers, in part to reduce the number of possible “routes” through the 
specification that mixing tiers generated.  This shift means that the two tier routes are now entirely separate; each 
has entirely different papers and grade boundaries.  Some common items are inserted into tier, however, to help 
ensure that the standard of a grade on one tier is equivalent to the same grade on the other tier. 

Points scores 

Whilst the currency of GCSEs as far as students are concerned is grades, there are numerous Level 2 
qualifications in the English system which have a variety of outcome measures.  In order to standardise the 
outputs of these qualifications and be able to compare performance in one to any other (a key policy concern), 
categorical GCSE letter or number grades are transformed into a continuous variable: points score.  The points 
score of qualifications is used to compute each individual student’s total points score (more GCSEs, and more 
GCSEs at high grades will raise the total points score), which is in turn used to derive accountability metrics such 
as the average points score students in an institution achieve.  Due to its simplicity and standardised nature, 
points scores (at various levels) are key metrics used in policy evaluation and research. 

For double-award GCSEs such as the one considered in this analysis, each grade is worth 0.5 points on a 1-9 
scale. So a grade 9-9 translates to a points score of 9.0, grade 9-8 to 8.5, and so on (with U being worth 0 points). 
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Part 1: Assessing the proportion of the exam paper that relates to 

the Deeper Thinking Intervention 

Our aim is to assess how many extended answer and practical questions there are on the AQA Science Trilogy 
paper, as these are the questions targeted by the Deeper Thinking Intervention. 

Methodology: specification analysis 

For this analysis we scrutinised the AQA Science Trilogy specification. This is the successor to the AQA Double 
Science specification, which, prior to the new specification’s first assessment in 2018, had by far the largest 
market share of any Science specification. For reference, this specification had 213,000 sitters in 2017, with the 
second largest Science specification (Pearson’s Double Science) at 61,000. 

AQA’s Science Trilogy specification has a homogeneous structure across all papers. i.e. there is an even balance 
of assessment objectives in each paper, and synopticity, practical elements and extended answer questions are 
present equally in each paper too.  

In new science GCSEs, mandatory practical tasks are 'endorsement only'. That is, candidates must carry out the 
practical activities, but participation in the tasks is not awarded marks. However, around 15% of the marks 
available in each GCSE paper test insights that candidates have gleaned from practical tasks. 

To determine the number of marks for extended answer questions, we scrutinised twelve sample papers for the 
new 9-1 GCSE available online (two higher and two foundation papers from each science, available here (as of 
14/01/19): https://www.aqa.org.uk/subjects/science/gcse/combined-science-trilogy-8464/assessment-
resources). Sample papers were used as the GCSE was sat for the first time in Summer 2018, so live papers 
have not yet been released on AQA’s website. The following details the process and item features used to 
determine which questions were EAQs and thus to be included in our analysis: 

• We recorded the tariff and command word for each item, and classified each item in terms of “question 
type”, i.e. open response, calculation, graph drawing, etc. 

• The tariff of items was considered, and items of differing tariffs evaluated differently, as described below: 

o One mark items – always excluded 

o Two mark items – included if a short response item and command word was “Explain” 

o Three (or more) mark items – included if an open response item 

One mark items were always excluded, as they can never be EAQs. For three or more mark items, the only 
criteria considered was the item type – open response questions are EAQs, whilst calculation, graph drawing or 
a sequence of short answer items marked together are not.  

Two mark items are the hardest to evaluate, and require consideration of the command word in addition to the 
item type (for which calculation and similar questions were excluded as for higher tariff items). The unique 
command words we identified for two mark short response questions were as follows: Give, Suggest, Name, 
Explain, Complete, Describe, Which, Why, What, How, Predict, State. We felt, after considering these items, that 
only those which used “Explain” qualified as EAQs (albeit short ones). This was admittedly a judgement call and 
one could easily exclude all two mark items, or include those which ask the student to “Describe” or “Predict” as 
well. Our rationale was that whilst two mark items may not meet the formal definition of EAQs, the “Explain” items 
tended to require the same sort of skills and competencies as higher tariff EAQ items more so than items that 
used other command words. 

We became aware that there was a potential risk of double counting.  Some EAQs are also items relating to 
practical tasks. It is difficult for non-insiders to definitively determine which questions target skills related to 
practical tasks, so we needed to account for these items statistically. We worked under the assumption that 15 
per cent of EAQ questions would be on practical content, and 15 per cent of non-EAQ questions would. This was 
then accounted for in our method by adjusting the number of marks available for EAQs down by 15 per cent to 
give the number of EAQ questions that were (in theory) unrelated to practical elements. I.e. if 20% of the marks 
were for EAQ questions, then 17% would be for non-practical related EAQs. In total the proportion of marks 
affected by the intervention in this scenario would be 17% (non-practical EAQs) + 15% (practical related 
questions) = 32%.  
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The logic model does imply that gains might be made elsewhere (i.e. on revision, recognition of knowledge, etc), 
but a distinction has been drawn between the impact on: 

• Primary impacts on EAQs and practical based questions and  

• Secondary impacts such as better knowledge recognition that might hypothetically apply to all the 
questions (bar calculations and graphical ones). 

Proportion of the exam paper impacted by the intervention 

The analysis of the AQA Science Trilogy specification found different results for each tier. As a result, we consider 
each tier as a separate scenario in subsequent analysis.  

• For Foundation tier, approximately 24.3% of the marks are for EAQs (excluding practical EAQs), so in 
total approximately 39.3% of marks are for EAQs and/or items on practical content. 

• For Higher tier, approximately 37.8% of the marks are for EAQs (excluding practical EAQs), so in total 
approximately 52.8% of marks are for EAQs and/or items on practical content. 
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Part 2: Potential for grade change 

In this part of the paper we carry out in-depth simulations to estimate the likelihood that the Deeper Thinking 
Intervention can improve GCSE grades. We also investigate the likely impact; whether improving performance 
on EAQs has the potential to lead to substantial increases in grades achieved by an intervention group.  

We are mindful of the business as usual baseline as not all GCSE science candidates benefit from enhanced 
thinking on (for example) four-mark EAQs. Those who score 4/4 can't improve any more. Those who score 0 or 
1/4 probably need to learn some basic facts before they start connecting them. Therefore, we speculate that the 
Deeper Thinking Intervention’s scope to impact on EAQs may be primarily focused on candidates who currently 
score two or three on a four-mark question. 

Methodology 

Likely mark & grade gains 

It is not sufficient to solely examine the proportion of the assessment this intervention targets because students 
would pick up marks on these items unaffected by the intervention. This means that the potential gains comprise 
the remaining marks targeted by the intervention that they “would not have achieved” without the intervention. 
The below equation describes this: 

𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑔𝑎𝑖𝑛 =  𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘𝑠 𝑓𝑜𝑟 𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡 𝑄𝑠 − 𝑚𝑎𝑟𝑘𝑠 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑎𝑐ℎ𝑖𝑒𝑣𝑒𝑑 𝑜𝑛 𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡 𝑄𝑠 

An immediate implication of this is that students who are already scoring highly on targeted questions (probably 
those who are already scoring highly overall) have fewer unachieved marks to gain than students who are not 
already scoring highly on relevant questions. 

This is important to bear in mind with regards to the tiered scenarios; students at the top of the Foundation tier 
paper will already likely be scoring fairly highly on targeted questions, and there will be fewer gains for them to 
make. This is even more the case given that Foundation tier has fewer relevant items than Higher tier, and that 
the comparable outcomes approach to standard maintenance in UK General Qualifications means that the upper 
grade boundaries on Foundation tier are necessarily set so that relatively few candidates on the tier achieve the 
highest grades. 

As such, for students at the level of grades 4-6 (the old B/C standard) there is potentially quite an incentive to 
shift from entry to the Foundation tier to the Higher tier to maximise the potential gains made by this intervention. 
A student at this level who is entered for the Higher tier rather than the Foundation tier will have: 

• More relevant questions on which the intervention should allow gains to be made 

• A higher proportion of these questions available as “potential gains”, since they will be scoring relatively 
low on the Higher tier rather than being “capped” at the top of Foundation tier 

As such, the expected pattern of gains in terms of grades would depend heavily on whether the school’s GCSE 
entry strategy was impacted by the intervention or not.  

In the absence of entry pattern changes, students at the lower end of the Higher paper (in terms of attainment) 
would be expected to make most gains, as they have the highest “potential gains”. Students at the higher end of 
the Foundation paper would be expected to make least, as they are highly likely to be capped at the highest 
available grade, and have few “potential gains” due to scoring highly on the tier.  

Students at the lower end of the Foundation paper could see reasonable improvement as they have large 
“potential gains”. However, for these students there is a separate scaffolding concern, in that they might not be 
of sufficient ability to be able to score the knowledge marks for EAQs, and these marks are necessary precursors 
to being able to access the marks for higher order skills (analysis, evaluation) which the intervention targets. 
Students scoring highly on Higher tier, however, could also see reasonable gains, as whilst there is a capping 
effect, more marks on that tier are targeted by the intervention and the grade boundaries are closer together (see 
below for an explanation of this).  

It is possible that the strong and weak effects for students at the tier borderline would cancel out to some degree, 
resulting in somewhat even gains across the cohort. However, if entry strategy did change as a result of the 
intervention, then there might be an accentuated effect amongst students at the tier borderline, as shifting to 
Higher tier will likely mean their marks and grades increase much more than they could if they remained in 
Foundation tier. Nonetheless, it would appear that when splitting the cohort to compare the tiers, those on Higher 
tier are likely to see more mark gains as a result of the intervention. 

Taken together, this highlights the need for any future trial of this intervention to consider the schools’ GCSE 
entry strategy for candidates at the tier crossover as a factor. It might prove useful for such an evaluator of this 
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intervention to gather information on tiering intent (and tiering intent changes over the course of the intervention), 
potentially to use as a control variable. 

It is worth noting, however, that Ofqual issued an explicit warning in July 2018 not to enter Grade 4 level students 

for the Higher tier of reformed GCSEs (https://schoolsweek.co.uk/ofqual-dont-enter-grade-four-pupils-
for-higher-tier-gcse-papers/). This is because the content in Higher tier papers is potentially inaccessible to 

students at this level, so the risk is that they would be unable to access much of the paper and both have an 
extremely negative exam experience and perform poorly. Whilst this advice is potentially in conflict with the 
incentive discussed above to enter 4-5 students for the Higher tier to maximise “potential gains”, the Grade 4 
boundary on Higher tier was at 23.3% of the maximum mark for the tier – so even if students do perform poorly 
on this tier, they only have to get a quarter of the marks to attain at least a grade 4. 

Defining a unit of measurement: the proportion of students likely to gain a grade 

The major unit by which attainment in Level 2 Science is judged in the UK is GCSE grades, and as such the 
potential gain in grades from the intervention is the effect we wish to quantify. However, marks underly the grading 
system, meaning that (as an example) a student with a Grade 4 could be one mark from a Grade 5, or 20 marks 
away from it. As such, the ensuing analysis is based upon this intervention resulting in a particular number of 
“marks gained”, over the marks a student would have achieved in Science GCSE without the intervention.  

The precise number of marks gained is not possible to determine; the above analysis merely sets maximum 
upper limits. We therefore consider a number of hypothetical scenarios – if a full trial measured mark gain then it 
would be straightforward to substitute in the resulting values. Taking the example of an intervention that results 
in a gain of one mark, students who would have achieved a mark one below a grade boundary without the 
intervention would be the only ones to benefit from it in terms of grade gain. If the gain was two marks, then 
students up to two marks below a boundary would benefit, and so on. 

The proportion of students on marks one below each grade boundary in a GCSE is thus the proportion of students 
we would expect to see grade gain with the intervention – assuming our intervention population is representative 
of the general population (i.e. achieves a similar mark distribution on the GCSE overall, so a similar proportion 
will be one mark below a boundary). This is therefore the metric that we take as our unit of measurement. 

  

https://schoolsweek.co.uk/ofqual-dont-enter-grade-four-pupils-for-higher-tier-gcse-papers/
https://schoolsweek.co.uk/ofqual-dont-enter-grade-four-pupils-for-higher-tier-gcse-papers/
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Generating a mark distribution 

In order to compute the potential impact on grades, we need to know the mark distribution of students in GCSE 
Science (this will be different for each Science GCSE, hence taking the example of only the largest entry GCSE, 
AQA Science Trilogy, in this analysis). This information is not publicly available, but it is possible to approximate 
it. Grade boundaries and the number of students achieving each grade are freely available, so for most 
specifications, it is relatively straightforward to smooth the grade distribution and approximate the number of 
students who achieved each mark. This is easier to explain visually, so please consider the following plot for an 
example subject. 

 

Figure 1: Example mark distribution  

The histogram portion of this plot was constructed using only a set of fabricated grade boundaries and a 
fabricated number of candidates receiving each grade to better illustrate the point. The red line shows how a 
smoothing function works – as the name suggests, it smoothes over the very step-like grade distribution 
histogram to approximate a smoother (and thus more realistic) mark distribution. If one reads up from the point 
on the horizontal, x axis that represents any given mark to the red smoothed line, the value on the y axis would 
be the approximate number or proportion of students on that mark. Note that the data in this plot is fabricated, 
and the red line not exactly a smoothing function, but an adequate visual representation to illustrate the point. 

GCSE Science & tiering scenarios 

GCSE Science is tiered, meaning that the above does not entirely follow for this specification. The two tiers are 
entirely separate; there is no overlap in terms of papers or mark distributions and students must sit only all 
Foundation papers, or all Higher tier papers. As such we need to treat them as entirely separate scenarios, since 
there are boundaries for the overlapping grades on each tier and the number of students who fall on marks just 
below those boundaries will differ in each tier.  

In terms of the available data on tiered specifications, the exact grade boundary positions for each tier are freely 
available, but the number of students per grade is only reported at whole specification level, so is not broken 
down by tier. This means that we will have to estimate the proportion of students who achieve the overlapping 
grades on each tier from the information we have at specification level. For example, overall 20 per cent of 
students may achieve a grade 5-5 (since this is a double award GCSE), but the vast majority may do so from the 
Foundation tier, not the Higher tier. This might mean that of the Higher tier students, only 2 per cent achieve a 5-
5, but of the Foundation tier students, 25 per cent achieve the same grade. The important thing to define is the 
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ratio between the proportion of students on each grade in each tier – in the above situation, it might be that 90 
per cent of the 5-5 students achieved that grade on the Foundation tier. But this is not evident from the available 
data, hence having to estimate it. 

The ratios we used to estimate the number of students that achieved each overlapping grade on each tier are 
shown below. 

Table 2: Estimated split of candidates in grades 5-5 to 3-3 

Grade Proportion in Foundation Proportion in Higher 

5-5 40% 60% 

5-4 50% 50% 

4-4 70% 30% 

4-3 90% 10% 

3-3 95% 5% 

These values upheld several principles: 

• A greater number of Foundation tier student entries than Higher tier entries (historically this has been the 
case, and for the reformed GCSEs it was reported teachers were more conservative with tiering) 

• Fewer Higher tier pupils receiving most of the overlapping grades than Foundation tier pupils (for similar 
reasons as above) 

• A skewed-normal distribution of grade achievement, as per the below Figures – as this is the typical 
distribution shape for a tiered assessment (since if one aggregates both tier’s distributions, a normal 
distribution emerges) 

 

Figure 2: Approximate Higher tier grade distribution – AQA Science Trilogy 2017/18 
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Figure 3: Approximate Foundation tier grade distribution – AQA Science Trilogy 
2017/18 

Note that the proportions on the y axis in Figures 2 and 3 are higher than the proportions on the y axis in Figure 
1, because they indicate the proportion of students who achieve a grade (i.e. who are on a range of marks) VS 
the proportion of students on a single mark respectively. 

Taking the grade distributions from Figures 2 and 3, we applied LOESS (local polynomial) regression (with a 
span parameter of 0.6) as our smoothing method to extrapolate mark distributions.  
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Results 

Using the resulting distributions we approximated the proportion of students who were likely to have achieved 
marks 1-5 below each grade boundary. The results can be seen in Table 3 and 4. Note that grade U does not 
appear in these tables as there is no U boundary – it is effectively an “allowed” grade for students who do not 
achieve any of the other grades. 

Table 3: Higher tier scenario – percentage of students X marks below a grade boundary 

Grade Boundary 
Position 

Percentage of students this many marks below the relevant boundary 

1 mark 1-2 marks 1-3 marks 1-4 marks 1-5 marks 

3-3 60 0.04% 0.08% 0.11% 0.14% 0.16% 

4-3 79 0.15% 0.29% 0.42% 0.54% 0.66% 

4-4 98 0.33% 0.63% 0.91% 1.18% 1.45% 

5-4 117 0.59% 1.15% 1.69% 2.22% 2.73% 

5-5 136 0.76% 1.50% 2.23% 2.96% 3.67% 

6-5 155 0.82% 1.64% 2.47% 3.30% 4.13% 

6-6 174 0.73% 1.48% 2.24% 3.00% 3.77% 

7-6 193 0.58% 1.17% 1.77% 2.38% 2.99% 

7-7 213 0.43% 0.87% 1.32% 1.78% 2.24% 

8-7 232 0.32% 0.65% 0.98% 1.32% 1.67% 

8-8 251 0.22% 0.45% 0.68% 0.92% 1.17% 

9-8 270 0.14% 0.29% 0.44% 0.59% 0.75% 

9-9 289 0.08% 0.16% 0.25% 0.34% 0.43% 

Overall n/a 5.18% 10.35% 15.52% 20.68% 25.83% 

 

Table 4: Foundation tier scenario – percentage of students X marks below a grade boundary 

Grade Boundary 
Position 

Percentage of students this many marks below the relevant boundary 

1 mark 1-2 marks 1-3 marks 1-4 marks 1-5 marks 

1-1 71 0.08% 0.16% 0.23% 0.30% 0.37% 

2-1 95 0.15% 0.30% 0.44% 0.58% 0.71% 

2-2 119 0.25% 0.49% 0.73% 0.96% 1.19% 

3-2 143 0.37% 0.74% 1.09% 1.45% 1.79% 

3-3 168 0.51% 1.02% 1.52% 2.01% 2.50% 

4-3 193 0.63% 1.26% 1.89% 2.51% 3.13% 

4-4 218 0.62% 1.25% 1.87% 2.51% 3.14% 

5-4 235 0.54% 1.09% 1.65% 2.22% 2.79% 

5-5 253 0.49% 0.99% 1.49% 1.99% 2.50% 

Overall n/a 3.65% 7.29% 10.91% 14.52% 18.12% 

The above suggests that around 3-4% of students fall one mark below a grade boundary on the Foundation tier, 
whilst around 5% of students fall one mark below a grade boundary on the Higher tier. Similarly, around 18% of 
students fall within 5 marks of the next grade boundary on Foundation tier, whilst around 26% fall within 5 marks 
on the Higher tier. The main explanation for why a greater proportion of students on the Higher tier are close to 
a grade boundary is simply that there are more grade boundaries on this tier relative to the Foundation tier; since 
both tiers have the same number of marks available, more boundaries necessarily means that those boundaries 
fall closer together. There are therefore also more marks (and a higher proportion of marks) “just below” any 
boundary, meaning students have a higher chance of achieving one of these marks (i.e. the marks we consider 
in the above tables).  

One of the assumptions set out at the start of this section was that a “mark gain” would result from the intervention. 
Each column in Tables 3 and 4 reflects the case of students at each grade gaining the same number of marks – 
but in practice this is unlikely to be the case. As per the above discussion on “potential gain”, students achieving 
the top grades in their tier are likely to experience less “mark gain”. So, instead of considering the totals in the 
“Overall” row at the bottom of the above Tables, a more realistic scenario might be to decide that (as an example 
for Higher tier) grades 3-5 might gain two marks, grades 6-7 might gain three marks, and that grades 8-9 might 
gain one mark – meaning one would need to total up the relevant cells to produce a new overall total.  

Again, this sort of decision on different mark gains for different levels needs to be informed by the results of a full 
trial, but the above provides an example of how the analysis could be conducted. At present, these figures provide 
indicative examples of the likely impact of effect sizes.  
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Part 3: A trial design for Science Improvement ‘Deeper Thinking’  

Outline and assumptions 

Whilst a full trial is needed to ascertain the real gain in marks students on each tier (and performing at various 
points within each tier) receive from the intervention, it is possible to utilise the above analysis to make some 
provisional judgements about the design of a trial to test the effectiveness of ‘Deeper Thinking’.  In doing so we 
can suggest the likely effect size the intervention may have, and suggest the sample sizes needed for a full trial 
in order to detect this effect. 

To do so we must make some assumptions; chiefly that we can characterise the effect of the intervention in terms 
of a static “average mark gain”.  As outlined above, this is unlikely to be the case in practice, with students of 
differing levels standing to make more or less gains – but given that a full trial has not yet been carried out, using 
“average mark gain” prevents us delving too far into numerous hypothetical scenarios.  Assuming a static mark 
gain across the board should therefore serve our purpose of computing likely effect and sample sizes.   

We must also make some assumptions about the conduct of the trial itself.  In broad terms we assume that the 
‘Deeper Thinking’ programme will be targeted at a student cohort entering Year 10 from September in a given 
school year and that the programme will run for two years (that is throughout GCSE for this cohort).  Further, that 
the trial will be a cluster randomised controlled trial with randomisation of whole schools to treatment and control 
groups.  A cluster randomised controlled trial would avoid interference between units that could occur were control 
and intervention pupils or classes were located in the same school.  As is typical for such interventions, the 
primary outcome will be points score at GCSE science, as extracted from the NPD (see below for details on how 
our above analysis on mark/grade gains was transformed to points scores).  Thus the data are clustered with 
pupils nested within classes and classes within schools.  Furthermore, we assume that pupils in schools assigned 
to the control group will not be able to benefit from the “Deeper Thinking” programme and that schools will be 
assigned 1:1 to intervention and control conditions.   

Statistical model 

In order to undertake sample size calculations, we first need to specify the appropriate statistical model from 
which statistical estimates of the effectiveness of ‘Deeper Thinking’ will be obtained.  For the sample envisaged 
a three-level hierarchical linear model of the following form is appropriate: 

𝑦𝑖𝑗𝑘 = 𝛽0 + 𝛽1𝑡𝑖 + 𝛽2𝑥𝑖𝑗𝑘 + 𝛾𝑖 + 𝜃𝑗𝑘 + 𝜀𝑖𝑗𝑘 

Parameter estimates for this model can be obtained using maximum likelihood in statistical packages such as R 
and STATA.  An estimate of 𝛽1  from this model represent an adjusted estimate of the effect of exposure to 
‘Deeper Thinking’ on the outcome.  From this estimate an effect size can be calculated based on standardisation 
using the total within treatment group pooled standard deviation according to equations provided by Hedges 
(2011). 

In more detail, 𝑦𝑖𝑗𝑘 represents GCSE science score for pupil 𝑘 in class 𝑗 and school 𝑖; 𝑡𝑖 is a dummy variable 

coded to one if school 𝑖 is in the intervention group zero otherwise; and 𝑥𝑖𝑗𝑘 a baseline covariate value for pupil 

𝑘 in class 𝑗 and school 𝑖 (this could baseline measure of prior attainment in science).  𝛾𝑖, 𝜃𝑗𝑘 and 𝜀𝑖𝑗𝑘 are school, 

class and pupil level random effects that are normally distributed in the population with zero mean and variances 

𝜎𝛾
2, 𝜎𝜃

2 and 𝜎𝜀
2 respectively. 

For such models we can specify two intra class correlation coefficients that quantify the degree of clustering the 
data, first at the school level: 

𝜌𝑆 =  
𝜎𝛾

2

𝜎𝛾
2 + 𝜎𝜃

2 + 𝜎𝜀
2
 

And then at the class level: 

𝜌𝐶 =  
𝜎𝜃

2

𝜎𝛾
2 + 𝜎𝜃

2 + 𝜎𝜀
2
 

Given this model, and a number of assumptions, we can calculate the number of schools that should be 
randomised such that we attain a sample large enough to detect a difference in mean outcomes between 
intervention and control group samples that is minimally important.  The following  equation provides us with an 
estimate of the required number of schools 𝐼 (Dong & Maynard, 2013):  
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𝐼 = (
𝑀𝐾−𝑔3

∗−2

𝑀𝐷𝐸𝑆
)

2

∗ (
𝜌𝑠(1 − 𝑅3

2)

𝑃(1 − 𝑃)
+

𝜌𝑐(1 − 𝑅2
2)

𝑃(1 − 𝑃)𝐽
+

(1 − 𝜌𝑐 − 𝜌𝑠)(1 − 𝑅1
2)

𝑃(1 − 𝑃)𝐽𝑛
) 

Where 𝑃 is the proportion of schools in the sample randomly allocated to the intervention; 𝐽 is the average number 

of classes per school; 𝑛 the average number of pupils per class; 𝑅3
2, 𝑅2

2 and 𝑅1
2 are the proportions of the outcome 

variance explained by the inclusion of the covariate 𝑥𝑖𝑗𝑘 at the school, class and individual pupil levels.  𝑀 is a 

multiplier from the t-distribution for type I and II statistical error rates with k−𝑔3
∗ − 2 degrees of freedom. 

Table 5 below provides a list of the values for these terms used in our calculations: 

Table 5: Values used and assumptions made in trial sample size calculations 

Parameter Assumed value 

Type I error rate (two tailed) 0.05 

Type II error rate  0.20 

𝝆𝒔 0.20 

𝝆𝒄 0.20 

𝑹𝟑
𝟐 0.10 

𝑹𝟐
𝟐 0.20 

𝑹𝟏
𝟐 0.50 

𝑷 0.5 

𝑱 6 

𝒏 30 

These values are selected on the basis of a range of plausible simulations of the effects of three level models on 
sample power presented in Demack (2019), are generally conservative, and on the basis of our work on the 
protocol for another trial involving a three-level data structure with a Year 10/11 sample (Morris, Seymour, & 
Limmer, 2019). 

Methodology 

Using the above, we modelled three different “effectiveness” scenarios, each based on a different amount of 
assumed “average mark gain”.  The three average mark gains used as inputs were five, ten and 15 marks.  
However, as neither marks nor letter or number grades are a standard unit of assessing the impact of 
interventions, the performance of the population of students taking this qualification was converted into points 
scores in order to do so.  

A major reason the conversion from categorical grades to continuous point scores is necessary is so that 
distributional characteristics (mean and SD) could be computed, a necessary precursor to being able to work out 
effect sizes.  For the control group this was straightforward; we could use the simulated grade distribution from 
Part 2 to compute each student a points score, and then average them.  Since there are different grade gains 
predicted on each tier, the average points score for the qualification was effectively an average of the two tiers’ 
gains, weighted by the number of students sitting each tier. 

For each of the three experimental scenarios, we did similarly, but used a new simulated grade distribution which 
factored in the grade gains predicted in Table 4.  For the ten and 15 mark scenarios we extended the Table 4 
analysis to cover those marks.  
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Results 

Table 6 presents a range of plausible effect sizes related to assumed improvements in marks on average across 
the population of five, ten and 15 marks respectively, subsequent to exposure to the intervention. 

Table 6: Estimation of minimum detectable effect sizes for use in sample size calculations 

Assumed 
average 
improvement 
in marks 
(across the 
population) 

Mean points 
score in the 
control group 

Mean points 
score in the 
intervention 
group 

Difference in 
means  

Pooled 
standard 
deviation 

Minimum 
detectable 
effect size 

5 4.11 4.33 0.21 1.72 0.12 

10 4.11 4.54 0.42 1.71 0.25 

15 4.11 4.74 0.63 1.71 0.37 

 

Based on these values and those in Table 5, we can present a range of sample sizes; that is the total number of 
schools randomised to intervention and control, that given our assumptions, would result in a trial capable of 
detecting a given MDES at a 95 per cent level of statistical significance.  

Table 7: Sample size estimates 

Minimum detectable effect size   Total number of schools  

0.12 450 

0.25 110 

0.37 50 

As can be seen in Table 7, the assumed effectiveness of Deeper Thinking on attainment at GCSE is a crucial 
determinant of the required sample size for any trial.  If we accept the lowest estimate of effectiveness (ES=0.12) 
the requirement is for a sample of over 400 schools.  A sample of this size is clearly both logistically and financially 
challenging.  But further, an effect size of 0.12 also suggests that the benefits of the intervention are unlikely to 
exceed the costs of its delivery.  If, however, it is plausible to expect the true impact of ‘Deeper thinking’ on the 
population to reach ES=0.25 or even higher, then a trial of around 110 schools would be sufficient for a meaningful 
test of the intervention.  A trial sample of this order of magnitude is more realistic both from practical and cost 
perspectives.  As a result, our judgement is that if we are content to assume ‘Deeper Thinking’ is capable of 
producing an increase in the average mark across the population of students of at least 10 marks, then an efficacy 
trial would be worth undertaking.  

The above findings on MDES and sample size assume a gain of 5, 10 or 15 marks for all students in a cohort 
due to the intervention.  In order to conduct this effect size analysis, this is a pragmatic assumption to make, but 
as outlined in Parts 1 and 2 of this paper, it is unlikely to be the case in practice for a number of reasons, including: 

• The tiers have different numbers of grade boundaries which are different widths apart, meaning students 
are more/less clustered around them 

• there are different numbers of marks on each tier which the intervention targets, 

• the tiers’ mark distributions are very differently skewed, 

• there are potential scaffolding issues, in terms of students requiring knowledge before the intervention 
can substantially benefit their higher order skills, and  

• that there are more “potential gains” to be made if a student would otherwise score relatively low within 
a tier. 

Taken together, these issues highlight the need for an evaluator to consider the ability range the intervention is 
likely to target, and to consider the possibility that an effect might be concentrated amongst students scoring 
particular grades.  
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Comparison of marks and grades 

The above analysis assumes that the intervention will result in a certain number of marks being ‘gained’ by 
students in the treatment group. It then simulates a mark distribution for each tier, converts these marks to grades, 
and uses the grade distribution’s characteristics to work out the MDES and commensurate sample sizes 
necessary for a full trial of the intervention under each ‘mark gain’ scenario. Converting simulated mark gains into 
grades and points scores is warranted at this stage as at secondary level GCSE outcomes are arguably what 
matters ‘most’ in terms of students’ attainment. 

What the above analysis does not do is enumerate whether there is (as the authors posit) a benefit to considering 
marks and not working solely with grade or points score outcomes, in terms of improved sensitivity. In other 
words, as marks are a less coarse measure than grades (not every gain in marks will translate to a gain in grades 
or points score), we might be able to detect smaller effects with the same sample sizes, if working with marks 
rather than grades. If so, this has potentially important implications for trialling interventions; if a trial narrowly 
misses finding a significant effect of the intervention but was working in grades or points scores, it’s possible that 
working in marks might have resulted in a significant result emerging. 

To investigate whether this assumption was the case, we specified several plausible values of MDES (and the 
commensurate sample sizes for a type II error rate of 0.2). For each MDES and sample size, our simulated mark 
distribution was used in two ways: 

1. To approximate sensitivity if working with points scores: 

a. The mark distribution was converted into a points score distribution, to reflect the situation of 
evaluators not having access to mark information.   

b. The mean and SD values of the points score distribution were used to deduce the difference in 
points score necessary to detect an effect of the specified size, if marks are not available. 

2. To approximate sensitivity if working with marks: 

a. Using the mark distribution, the mean and SD values from which to deduce the difference in 
marks necessary to detect an effect of the specified size was computed. As there are two tiers, 
this was done separately for each tier.   

b. The necessary mark differences from step 2a were added to the simulated mark distribution 
(reflecting an intervention improving outcomes by that number of marks) and the resulting points 
score distribution was derived. At this stage the two tiers’ results can be aggregated to produce 
an overall ‘difference’ figure. Since fractional marks cannot be gained, these mark differences 
must be rounded up to the nearest integer (which can be different for each tier).  

c. This points score distribution (with mark gains factored in) provides an indication of the 
difference in points score which results in an effect of the specified size being detectable if 
the underling marks are known.  

Carrying out these two analyses provides two ‘difference in points score required (to detect an effect of this size)’ 
values, which can be compared; one works exclusively in points score with no knowledge of marks, the other is 
based on working in marks that have been subsequently converted into points scores. This latter method is the 
one which has been applied in the above sections, to determine the sample size needed for a trial of this 
intervention if mark data is available to the evaluators.  

Since both methods now have necessary difference values on a points score scale, by comparing them we can 
glean information about the loss in sensitivity entailed in utilising only grade information, as opposed to 
considering marks. A useful statistic with which to quantify this loss in sensitivity is the ratio of the [marks 
(converted into points scores) necessary difference] to the [points scores only necessary difference]. For 
example, if the necessary difference in marks converts to 0.5 points, but the necessary difference in points scores 
without considering marks is 0.6, then this ratio would be 1.2. In other words, the loss of sensitivity in this 
hypothetical scenario is such that a change in points scores 20 per cent larger would be needed for an effect of 
the specified size to be detectable if marks are not known (with the specified sample size). 
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Our results from applying this method can be found in the Table below. MDES values of 0.05 through to 0.25 
were selected as plausible effect sizes for evaluations which it would be useful to understand the implications of 
using marks as opposed to grades for. 

Table 8: Necessary difference (in marks and points scores) for a given MDES 

MDES Sample size Points 

scores – 

difference 

necessary (in 

PS) 

Foundation 

tier – 

difference 

necessary 

(in marks) 

Higher 

tier – 

difference 

necessary 

(in marks) 

Both tiers’ 

necessary mark 

differences 

converted to PS 

and aggregated 

(in PS) 

Ratio of PS 

differences 

[marks 

converted 

into PS: 

only PS] 

0.05 2618 0.0846 3.0893 2.6853 0.0816 1.0368 

0.1 656 0.1693 6.1786 5.3706 0.1513 1.1190 

0.15 293 0.2539 9.2679 8.0559 0.2204 1.1520 

0.2 165 0.3385 12.3573 10.7412 0.2776 1.2194 

0.25 107 0.4232 15.4466 13.4264 0.3455 1.2249 

It falls somewhat outside the scope of this paper to draw too many conclusions about these findings; we leave 
that largely for further research. Nonetheless, it is apparent that particularly once effect sizes rise to the 0.1 to 
0.2 level, there is a fairly considerable drop in efficiency when using only points scores as the outcome measure. 
This appears to plateau somewhat above the 0.2 level, at a little above a 20 per cent larger change in points 
score being needed to detect an effect (than would be needed if considering marks). For this intervention, the 
implication of this is that as predicted, were marks not utilised, the MDES values in Table 6 and Table 7 would 
be somewhat smaller, necessitating that a larger sample size is utilised in any trial. Particularly if we expect a 
gain of 10 or 15 marks, it will be valuable to utilise marks, as with larger effect sizes there is a greater loss in 
sensitivity if only measuring points score change. 

Data limitations 

Whilst the exact values we selected in Table 5 to determine the shape of the approximate mark distributions in 
Figures 2 and 3 obviously have a significant impact on the eventual results, it is important to bear in mind that in 
work of a speculative nature such as this, many other crucial assumptions have to be made which could have an 
equally large, or larger effect on the results. In this case the most substantial is the use of only a single Science 
specification from a single awarding body, which is necessary to be able to consider the level of single marks, 
but using another specification might produce very different results. Further, whilst the proportion of students on 
each grade within a specification generally remains stable from year to year (due to the comparable outcomes 
approach to standards maintenance), this is not the case when cohorts change, and the marks underlying each 
grade can radically shift. Grade widths can shift substantially if the standard of the paper or performance of the 
cohort changes, the latter of which is particularly likely in a new specification, such as this one (via the sawtooth 
effect1). 

This means that whilst substantial assumptions do have to be made as part of this method, other factors beyond 
our control are just as likely to impact the results. As such, the findings of this analysis should not be taken as 
more than approximate – but they will still give an indication of the potential impact an intervention resulting in a 
gain of a given number of marks might have on students’ grades. 

 
1 This effect describes the tendency for a cohort’s absolute performance to rise over time in new specifications; i.e. the first cohort sitting a 
new GCSE will not appear to have achieved the same level of subject mastery as the cohort five years down the line. Generally this is 
thought to be attributable to students’ and teachers’ increasing familiarity with the new specification. The “sawtooth” term stems from 
graphing absolute performance level across multiple specification changes, with rises over time punctuated by sharp drops each time a 
new specification is introduced – leading the graph to resemble the teeth of a saw. 
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Implications 

Given that, in the above discussion, we established upper limits of 39.3 per cent and 52.8 per cent (for the 
Foundation and Higher tiers respectively) in terms of the proportion of the assessment targeted by this 
intervention, it is plausible that a gain of several marks could emerge upon full trialling.  

Given that 5 marks equates to only 1.2 per cent of the marks available on the specification, even the conservative 
maximum gain of 5 marks considered in Tables 2 and 3 does not seem outside the realms of possibility.  

Around 18% of students fall within 5 marks of the next grade boundary on Foundation tier, whilst around 26% fall 
within 5 marks on the Higher tier. And whilst, as stated, our analyses are approximate, a 1-5 mark gain would 
clearly have a notable impact on grades. As a comparison, even with a uniform mark distribution (an even number 
of students on each mark), 15.5% of students would be within 5 marks of a boundary on the Higher tier due to 
the sheer number of grade boundaries, so the 26% value we emerge with is not implausible. 

So, if this intervention does result in gains even of only a handful of marks on GCSE Science, it has the potential 
to improve the grade of at least a few students in a class of 30 (above what they would have achieved without 
the intervention). As an example, if 5 marks were gained on average, and a 30 student class were split 50:50 
between higher and foundation tier, we could expect on average 3.9 higher tier students to gain a grade, and 2.7 
foundation tier students to gain a grade – based on the expected proportions of students within 5 marks of a 
grade boundary above. This would in turn allow an effect size of 0.12 to be captured. In any one class these 
figures are extremely unlikely to pan out exactly however; they reflect the average across an intervention 
population. 

It is however less likely to impact the grades of very high ability students as they have less marks remaining as 
“potential gains”, and is less likely to affect very low ability students as there is a potential scaffolding concern. 
However it is least likely to impact the grades of high performers on the Foundation tier as there is a severe 
capping effect – so the gain in marks and grades will probably not be uniform for students performing at different 
levels. This means it is imperative that the analysis of a full-scale trial of this intervention takes into account not 
only whether the performance of students improves above the expected level, but whether tiering decisions by 
teachers are affected. Failing to do so would introduce a potentially highly confounding variable into the analysis. 

Our analysis of effect and sample sizes to some degree brushes over the issue of differential mark gains, in order 
to provide a definitive answer rather than dealing with dozens of hypothetical scenarios.  Nonetheless, it should 
be noted that the “number of schools required in a sample to be able to find a statistically significant effect” would 
likely be lower than stated if considering only an effect for higher tier students, and higher than stated for 
foundation tier students.  This should be born in mind during the design of a full-scale trial, as well as the 
evaluation of its impact. 

This notwithstanding, our sample size analysis found that average gains of five, ten or 15 marks would result in 
450, 110 or 50 schools being required for a trial, in order to detect an effect.  This is a substantial range in sample 
sizes, so a key decision for future trials will be to determine the presumed average gain in marks.  Whilst a student 
gaining up to fifteen marks seems extremely substantial, it is important to note that there are six papers for this 
qualification (for each tier), each of which has at least one 6-mark item that is a key focus of the intervention.  A 
gain of 12 marks would thus equate to a student picking up 2 more marks on each of these questions, or one 
mark on each question and one more mark elsewhere in each paper.  In those terms a 10 to fifteen mark gain 
sounds more plausible, but whether this is likely as an average across the entire cohort rather than being more 
of an upper limit is the key question. 
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Appendix 1: Logic model (pre-evaluation) 
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Appendix 2: Paper breakdown 
Tier Paper Subject Question Mark Command 

Word 
Question Type Levels of 

response 
mark 
scheme? 

Foundation 1 Biology 1.1 1    

Foundation 1 Biology 1.2 1    

Foundation 1 Biology 1.3 1    

Foundation 1 Biology 1.4 2 Draw Matching  

Foundation 1 Biology 2.1 1    

Foundation 1 Biology 2.2 3 Complete Table  

Foundation 1 Biology 2.3 1    

Foundation 1 Biology 3.1 2 Draw Matching  

Foundation 1 Biology 3.2 1    

Foundation 1 Biology 3.3 4 Why Open response  

Foundation 1 Biology 4.1 1    

Foundation 1 Biology 4.2 1    

Foundation 1 Biology 4.3 1    

Foundation 1 Biology 4.4 2 Give Short 
response(s) 

 

Foundation 1 Biology 4.5 4 Explain Open response y 

Foundation 1 Biology 5.1 1    

Foundation 1 Biology 5.2 1    

Foundation 1 Biology 5.3 1    

Foundation 1 Biology 5.4 1    

Foundation 1 Biology 5.5 1    

Foundation 1 Biology 5.6 1    

Foundation 1 Biology 5.7 2 Suggest Short 
response(s) 

 

Foundation 1 Biology 6.1 3 Draw Matching  

Foundation 1 Biology 6.2 4 Explain Open response  

Foundation 1 Biology 6.3 2 Name Short 
response(s) 

 

Foundation 1 Biology 6.4 2 Explain Open response  

Foundation 1 Biology 6.5 3 Explain Open response  

Foundation 1 Biology 7.1 1    

Foundation 1 Biology 7.2 6 Describe Open response y 

Foundation 1 Biology 7.3 1    

Foundation 1 Biology 7.4 1    

Foundation 1 Biology 8.1 2 Suggest Short 
response(s) 

 

Foundation 1 Biology 8.2 2 Calculate Calculation  

Foundation 1 Biology 8.3 2 Suggest Short 
response(s) 

 

Foundation 1 Biology 8.4 2 Draw Graph  

Foundation 1 Biology 9.1 1    

Foundation 1 Biology 9.2 1    

Foundation 1 Biology 9.3 2 Draw Matching  

Foundation 1 Biology 9.4 1    

Foundation 2 Biology 1.1 1    

Foundation 2 Biology 1.2 1    

Foundation 2 Biology 1.3 1    

Foundation 2 Biology 1.4 1    
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Foundation 2 Biology 1.5 1    

Foundation 2 Biology 1.6 2 Tick Multiple Choice  

Foundation 2 Biology 2.1 1    

Foundation 2 Biology 2.2 2 Tick Multiple Choice  

Foundation 2 Biology 2.3 2 Give Short 
response(s) 

 

Foundation 2 Biology 3.1 2 Complete Graph  

Foundation 2 Biology 3.2 1    

Foundation 2 Biology 3.3 2 Complete Table  

Foundation 2 Biology 4.1 3 Give Short 
response(s) 

 

Foundation 2 Biology 4.2 2 Complete Table  

Foundation 2 Biology 4.3 1    

Foundation 2 Biology 4.4 1    

Foundation 2 Biology 4.5 1    

Foundation 2 Biology 4.6 1    

Foundation 2 Biology 5.1 1    

Foundation 2 Biology 5.2 1    

Foundation 2 Biology 5.3 1    

Foundation 2 Biology 5.4 1    

Foundation 2 Biology 5.5 1    

Foundation 2 Biology 6.1 1    

Foundation 2 Biology 6.2 1    

Foundation 2 Biology 6.3 2 Determine Calculation  

Foundation 2 Biology 6.4 4 Complete Table  

Foundation 2 Biology 7.1 1    

Foundation 2 Biology 7.2 1    

Foundation 2 Biology 7.3 4 Compare Open response  

Foundation 2 Biology 7.4 3 Explain Open response  

Foundation 2 Biology 8.1 1    

Foundation 2 Biology 8.2 1    

Foundation 2 Biology 8.3 1    

Foundation 2 Biology 8.4 1    

Foundation 2 Biology 9.1 4 Describe Open response  

Foundation 2 Biology 9.2 2 Estimate Calculation  

Foundation 2 Biology 9.3 4 Suggest Open response y 

Foundation 2 Biology 10.1 1    

Foundation 2 Biology 10.2 1    

Foundation 2 Biology 10.3 6 Suggest Open response y 

Foundation 3 Chemistry 1.1 2 Draw Matching  

Foundation 3 Chemistry 1.2 1    

Foundation 3 Chemistry 1.3 1    

Foundation 3 Chemistry 1.4 1    

Foundation 3 Chemistry 1.5 1    

Foundation 3 Chemistry 1.6 3 Describe Open response  

Foundation 3 Chemistry 2.1 1    

Foundation 3 Chemistry 2.2 1    

Foundation 3 Chemistry 2.3 2 Give Short 
response(s) 

 

Foundation 3 Chemistry 2.4 4 Compare Open response  

Foundation 3 Chemistry 2.5 1    

Foundation 3 Chemistry 2.6 1    
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Foundation 3 Chemistry 3.1 1    

Foundation 3 Chemistry 3.2 1    

Foundation 3 Chemistry 3.3 1    

Foundation 3 Chemistry 3.4 4 Write Open response y 

Foundation 3 Chemistry 3.5 1    

Foundation 3 Chemistry 3.6 2 What Calculation  

Foundation 3 Chemistry 4.1 2 Use Table  

Foundation 3 Chemistry 4.2 1    

Foundation 3 Chemistry 4.3 1    

Foundation 3 Chemistry 4.4 2 Plot Graph  

Foundation 3 Chemistry 4.5 2 Explain Short 
response(s) 

 

Foundation 3 Chemistry 4.6 1    

Foundation 3 Chemistry 5 6 Outline Open response y 

Foundation 3 Chemistry 6.1 1    

Foundation 3 Chemistry 6.2 2 Name Short 
response(s) 

 

Foundation 3 Chemistry 6.3 2 Explain Short 
response(s) 

 

Foundation 3 Chemistry 7.1 1    

Foundation 3 Chemistry 7.2 1    

Foundation 3 Chemistry 7.3 4 Describe Short 
response(s) 

 

Foundation 3 Chemistry 8.1 1    

Foundation 3 Chemistry 8.2 3 Plot Graph  

Foundation 3 Chemistry 8.3 2 Calculate Calculation  

Foundation 3 Chemistry 8.4 3 Calculate Calculation  

Foundation 3 Chemistry 8.5 3 Suggest Open response  

Foundation 3 Chemistry 8.6 3 Explain Open response  

Foundation 4 Chemistry 1.1 2 Complete Short 
response(s) 

 

Foundation 4 Chemistry 1.2 1    

Foundation 4 Chemistry 1.3 1    

Foundation 4 Chemistry 1.4 3 Draw Matching  

Foundation 4 Chemistry 1.5 1    

Foundation 4 Chemistry 1.6 1    

Foundation 4 Chemistry 1.7 1    

Foundation 4 Chemistry 2.1 1    

Foundation 4 Chemistry 2.2 1    

Foundation 4 Chemistry 2.3 2 Name Short 
response(s) 

 

Foundation 4 Chemistry 2.4 1    

Foundation 4 Chemistry 2.5 1    

Foundation 4 Chemistry 2.6 2 Describe Short 
response(s) 

 

Foundation 4 Chemistry 2.7 2 Calculate Calculation  

Foundation 4 Chemistry 3.1 2 Name Multiple Choice  

Foundation 4 Chemistry 3.2 1    

Foundation 4 Chemistry 3.3 1    

Foundation 4 Chemistry 3.4 1    

Foundation 4 Chemistry 3.5 2 Give Short 
response(s) 
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Foundation 4 Chemistry 3.6 1    

Foundation 4 Chemistry 3.7 2 Describe Short 
response(s) 

 

Foundation 4 Chemistry 3.8 2 Describe Short 
response(s) 

 

Foundation 4 Chemistry 4.1 1    

Foundation 4 Chemistry 4.2 2 Explain Short 
response(s) 

 

Foundation 4 Chemistry 4.3 1    

Foundation 4 Chemistry 5.1 4 Identify Short 
response(s) 

 

Foundation 4 Chemistry 5.2 1    

Foundation 4 Chemistry 5.3 2 Which Short 
response(s) 

 

Foundation 4 Chemistry 5.4 5 Calculate Calculation  

Foundation 4 Chemistry 5.5 1    

Foundation 4 Chemistry 6.1 1    

Foundation 4 Chemistry 6.2 2 Describe Short 
response(s) 

 

Foundation 4 Chemistry 6.3 1    

Foundation 4 Chemistry 6.4 6 Evaluate Open response y 

Foundation 4 Chemistry 7.1 6 Outline Open response y 

Foundation 4 Chemistry 7.2 1    

Foundation 4 Chemistry 7.3 3 Plot Graph  

Foundation 4 Chemistry 7.4 1    

Foundation 5 Physics 1.1 1    

Foundation 5 Physics 1.2 2 Complete Complete  

Foundation 5 Physics 1.3 1    

Foundation 5 Physics 1.4 2 Complete Complete  

Foundation 5 Physics 1.5 1    

Foundation 5 Physics 1.6 2 What Calculation  

Foundation 5 Physics 1.7 1    

Foundation 5 Physics 1.8 1    

Foundation 5 Physics 2.1 1    

Foundation 5 Physics 2.2 2 Give Short 
response(s) 

 

Foundation 5 Physics 2.3 1    

Foundation 5 Physics 2.4 2 Determine Calculation  

Foundation 5 Physics 2.5 1    

Foundation 5 Physics 3.1 1    

Foundation 5 Physics 3.2 1    

Foundation 5 Physics 3.3 1    

Foundation 5 Physics 3.4 3 Explain Open response  

Foundation 5 Physics 3.5 2 Why Short 
response(s) 

 

Foundation 5 Physics 4.1 2 Name Short 
response(s) 

 

Foundation 5 Physics 4.2 2 What Short 
response(s) 

 

Foundation 5 Physics 4.3 2 Give Short 
response(s) 
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Foundation 5 Physics 4.4 2 Suggest Short 
response(s) 

 

Foundation 5 Physics 4.5 2 Calculate Calculation  

Foundation 5 Physics 4.6 3 Calculate Calculation  

Foundation 5 Physics 5.1 6 Describe Open response y 

Foundation 5 Physics 5.2 2 Identify Multiple Choice  

Foundation 5 Physics 5.3 1    

Foundation 5 Physics 5.4 2 Calculate Calculation  

Foundation 5 Physics 6.1 1    

Foundation 5 Physics 6.2 1    

Foundation 5 Physics 6.3 2 Explain Short 
response(s) 

 

Foundation 5 Physics 6.4 1    

Foundation 5 Physics 6.5 3 Calculate Calculation  

Foundation 5 Physics 6.6 1    

Foundation 5 Physics 7.1 2 Describe Short 
response(s) 

 

Foundation 5 Physics 7.2 1    

Foundation 5 Physics 7.3 2 Calculate Calculation  

Foundation 5 Physics 7.4 2 Explain Short 
response(s) 

 

Foundation 5 Physics 7.5 4 Which Open response y 

Foundation 6 Physics 1.1 1    

Foundation 6 Physics 1.2 2 Calculate Calculation  

Foundation 6 Physics 1.3 1    

Foundation 6 Physics 1.4 2 What Multiple Choice  

Foundation 6 Physics 2.1 1    

Foundation 6 Physics 2.2 1    

Foundation 6 Physics 2.3 4 Write Open response y 

Foundation 6 Physics 2.4 2 What Multiple Choice  

Foundation 6 Physics 2.5 1    

Foundation 6 Physics 2.6 1    

Foundation 6 Physics 2.7 1    

Foundation 6 Physics 2.8 2 Calculate Calculation  

Foundation 6 Physics 3.1 3 Draw Matching  

Foundation 6 Physics 3.2 1    

Foundation 6 Physics 3.3 1    

Foundation 6 Physics 3.4 1    

Foundation 6 Physics 3.5 3 Calculate Calculation  

Foundation 6 Physics 4.1 1    

Foundation 6 Physics 4.2 1    

Foundation 6 Physics 4.3 2 Explain Short 
response(s) 

 

Foundation 6 Physics 4.4 1    

Foundation 6 Physics 4.5 1    

Foundation 6 Physics 4.6 3 Draw Figure/drawing  

Foundation 6 Physics 5.1 2 Draw Figure/drawing  

Foundation 6 Physics 5.2 2 Which Multiple Choice  

Foundation 6 Physics 5.3 1    

Foundation 6 Physics 5.4 2 Calculate Calculation  

Foundation 6 Physics 5.5 1    

Foundation 6 Physics 5.6 1    
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Foundation 6 Physics 5.7 3 Calculate Calculation  

Foundation 6 Physics 6.1 1    

Foundation 6 Physics 6.2 1    

Foundation 6 Physics 6.3 1    

Foundation 6 Physics 6.4 1    

Foundation 6 Physics 6.5 2 Explain Short 
response(s) 

 

Foundation 6 Physics 6.6 6 Compare Open response y 

Foundation 6 Physics 7.1 4 Compare Open response  

Foundation 6 Physics 7.2 1    

Foundation 6 Physics 7.3 1    

Foundation 6 Physics 7.4 3 Calculate Calculation  

Higher 1 Biology 1.1 2 Give Short 
response(s) 

 

Higher 1 Biology 1.2 2 Give Short 
response(s) 

 

Higher 1 Biology 1.3 2 Give Short 
response(s) 

 

Higher 1 Biology 1.4 3 Calculate Calculation  

Higher 1 Biology 2.1 1    

Higher 1 Biology 2.2 6 Describe Open response y 

Higher 1 Biology 2.3 1    

Higher 1 Biology 2.4 1    

Higher 1 Biology 3.1 2 Suggest Short 
response(s) 

 

Higher 1 Biology 3.2 2 Calculate Calculation  

Higher 1 Biology 3.3 2 Suggest Short 
response(s) 

 

Higher 1 Biology 3.4 2 Draw Graph  

Higher 1 Biology 3.5 3 Explain Short 
response(s) 

 

Higher 1 Biology 4.1 2 Describe Short 
response(s) 

 

Higher 1 Biology 4.2 2 Calculate Calculation  

Higher 1 Biology 4.3 4 Compare Open response  

Higher 1 Biology 5.1 2 Describe Short 
response(s) 

 

Higher 1 Biology 5.2 1    

Higher 1 Biology 5.3 6 Evaluate Open response y 

Higher 1 Biology 6.1 1    

Higher 1 Biology 6.2 1    

Higher 1 Biology 6.3 2 Draw Matching  

Higher 1 Biology 6.4 1    

Higher 1 Biology 6.5 2 How Short 
response(s) 

 

Higher 1 Biology 6.6 6 Evaluate Open response y 

Higher 1 Biology 7.1 2 What Short 
response(s) 

 

Higher 1 Biology 7.2 3 Explain Short 
response(s) 

 

Higher 1 Biology 7.3 1    

Higher 1 Biology 8 5 Explain Open response  

Higher 2 Biology 1.1 1    
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Higher 2 Biology 1.2 1    

Higher 2 Biology 1.3 1    

Higher 2 Biology 1.4 1    

Higher 2 Biology 2.1 4 Describe Short 
response(s) 

 

Higher 2 Biology 2.2 2 Estimate Calculation  

Higher 2 Biology 2.3 4 Suggest Open response y 

Higher 2 Biology 3.1 1    

Higher 2 Biology 3.2 1    

Higher 2 Biology 3.3 6 Suggest Open response y 

Higher 2 Biology 4.1 1    

Higher 2 Biology 4.2 1    

Higher 2 Biology 4.3 1    

Higher 2 Biology 4.4 2 Give Short 
response(s) 

 

Higher 2 Biology 4.5 5 Describe Open response  

Higher 2 Biology 5.1 1    

Higher 2 Biology 5.2 1    

Higher 2 Biology 5.3 3 Suggest Open response  

Higher 2 Biology 6.1 1    

Higher 2 Biology 6.2 1    

Higher 2 Biology 6.3 5 Calculate Calculation  

Higher 2 Biology 6.4 2 Describe Short 
response(s) 

 

Higher 2 Biology 7.1 2 Give Short 
response(s) 

 

Higher 2 Biology 7.2 4 Explain Open response  

Higher 2 Biology 8.1 2 Suggest Short 
response(s) 

 

Higher 2 Biology 8.2 1    

Higher 2 Biology 8.3 2 Give Short 
response(s) 

 

Higher 2 Biology 9.1 2 Calculate Calculation  

Higher 2 Biology 9.2 2 Explain Short 
response(s) 

 

Higher 2 Biology 9.3 4 Give Open response  

Higher 2 Biology 9.4 5 How Open response  

Higher 3 Chemistry 1.1 1    

Higher 3 Chemistry 1.2 1    

Higher 3 Chemistry 1.3 4 Describe Short 
response(s) 

 

Higher 3 Chemistry 2.1 1    

Higher 3 Chemistry 2.2 3 Plot Graph  

Higher 3 Chemistry 2.3 2 Calculate Calculation  

Higher 3 Chemistry 2.4 3 Calculate Calculation  

Higher 3 Chemistry 2.5 3 Suggest Open response  

Higher 3 Chemistry 2.6 3 Explain Open response  

Higher 3 Chemistry 3.1 1    

Higher 3 Chemistry 3.2 1    

Higher 3 Chemistry 3.3 3 Which Short 
response(s) 

 

Higher 3 Chemistry 3.4 6 Explain Open response y 
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Higher 3 Chemistry 4.1 2 Draw Figure/drawing  

Higher 3 Chemistry 4.2 3 Suggest Short 
response(s) 

 

Higher 3 Chemistry 4.3 4 Explain Open response  

Higher 3 Chemistry 4.4 4 Calculate Calculation  

Higher 3 Chemistry 5.1 1    

Higher 3 Chemistry 5.2 6 Describe Open response y 

Higher 3 Chemistry 6.1 2 Draw Graph  

Higher 3 Chemistry 6.2 3 Calculate Calculation  

Higher 3 Chemistry 6.3 6 Outline Open response y 

Higher 3 Chemistry 6.4 3 Give Short 
response(s) 

 

Higher 3 Chemistry 6.5 4 Suggest Open response  

Higher 4 Chemistry 1.1 1    

Higher 4 Chemistry 1.2 1    

Higher 4 Chemistry 1.3 2 Name Short 
response(s) 

 

Higher 4 Chemistry 1.4 2 Describe Short 
response(s) 

 

Higher 4 Chemistry 2.1 1    

Higher 4 Chemistry 2.2 2 Describe Short 
response(s) 

 

Higher 4 Chemistry 2.3 1    

Higher 4 Chemistry 2.4 6 Evaluate Open response y 

Higher 4 Chemistry 3.1 6 Outline Open response y 

Higher 4 Chemistry 3.2 1    

Higher 4 Chemistry 3.3 3 Draw Graph  

Higher 4 Chemistry 3.4 1    

Higher 4 Chemistry 3.5 4 Calculate Calculation  

Higher 4 Chemistry 3.6 2 Explain Short 
response(s) 

 

Higher 4 Chemistry 4.1 1    

Higher 4 Chemistry 4.2 2 Suggest Short 
response(s) 

 

Higher 4 Chemistry 4.3 2 Calculate Calculation  

Higher 4 Chemistry 4.4 4 Calculate Calculation  

Higher 4 Chemistry 5.1 3 Explain Open response  

Higher 4 Chemistry 5.2 4 Analyse Open response y 

Higher 4 Chemistry 5.3 3 Calculate Calculation  

Higher 4 Chemistry 6.1 1    

Higher 4 Chemistry 6.2 4 Describe Open response  

Higher 4 Chemistry 6.3 1    

Higher 4 Chemistry 6.4 1    

Higher 4 Chemistry 6.5 4 Discuss Open response  

Higher 4 Chemistry 7.1 3 Explain Open response  

Higher 4 Chemistry 7.2 2 Predict Short 
response(s) 

 

Higher 4 Chemistry 7.3 2 Predict Short 
response(s) 

 

Higher 5 Physics 1.1 1    

Higher 5 Physics 1.2 1    
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Higher 5 Physics 1.3 2 What Short 
response(s) 

 

Higher 5 Physics 1.4 1    

Higher 5 Physics 1.5 3 Calculate Calculation  

Higher 5 Physics 1.6 1    

Higher 5 Physics 2.1 2 Describe Short 
response(s) 

 

Higher 5 Physics 2.2 1    

Higher 5 Physics 2.3 2 Calculate Calculation  

Higher 5 Physics 2.4 2 Explain Short 
response(s) 

 

Higher 5 Physics 2.5 4 Which Open response y 

Higher 5 Physics 3.1 1    

Higher 5 Physics 3.2 2 Explain Short 
response(s) 

 

Higher 5 Physics 3.3 1    

Higher 5 Physics 3.4 3 Describe Open response  

Higher 5 Physics 3.5 1    

Higher 5 Physics 3.6 1    

Higher 5 Physics 4.1 1    

Higher 5 Physics 4.2 2 State Short 
response(s) 

 

Higher 5 Physics 4.3 2 Describe Short 
response(s) 

 

Higher 5 Physics 4.4 4 Explain Open response y 

Higher 5 Physics 5.1 2 Suggest Short 
response(s) 

 

Higher 5 Physics 5.2 2 Calculate Calculation  

Higher 5 Physics 5.3 2 Calculate Calculation  

Higher 5 Physics 5.4 2 Calculate Calculation  

Higher 5 Physics 5.5 3 Draw Graph  

Higher 5 Physics 5.6 4 Determine Calculation  

Higher 5 Physics 5.7 1    

Higher 5 Physics 5.8 1    

Higher 5 Physics 6.1 1    

Higher 5 Physics 6.2 3 Explain Open response  

Higher 5 Physics 6.3 2 Explain Short 
response(s) 

 

Higher 5 Physics 6.4 5 Calculate Calculation  

Higher 5 Physics 6.5 4 Give Open response  

Higher 6 Physics 1.1 1    

Higher 6 Physics 1.2 1    

Higher 6 Physics 1.3 1    

Higher 6 Physics 1.4 1    

Higher 6 Physics 1.5 2 Explain Short 
response(s) 

 

Higher 6 Physics 1.6 6 Compare Open response y 

Higher 6 Physics 1.7 3 Determine Calculation  

Higher 6 Physics 2.1 4 Compare Open response  

Higher 6 Physics 2.2 1    

Higher 6 Physics 2.3 1    

Higher 6 Physics 2.4 3 Calculate Calculation  
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Tier Paper Subject Question Mark Command 
Word 

Question Type Levels of 
response 
mark 
scheme? 

Higher 6 Physics 3.1 2 What Short 
response(s) 

 

Higher 6 Physics 3.2 1    

Higher 6 Physics 3.3 4 Explain Open response  

Higher 6 Physics 3.4 2 Explain Short 
response(s) 

 

Higher 6 Physics 3.5 5 Explain Open response  

Higher 6 Physics 4.1 1    

Higher 6 Physics 4.2 2 Explain Short 
response(s) 

 

Higher 6 Physics 4.3 1    

Higher 6 Physics 4.4 2 Describe Short 
response(s) 

 

Higher 6 Physics 4.5 3 Draw Graph  

Higher 6 Physics 4.6 2 Explain Short 
response(s) 

 

Higher 6 Physics 5.1 2 Complete Figure/drawing  

Higher 6 Physics 5.2 2 Explain Short 
response(s) 

 

Higher 6 Physics 5.3 3 Calculate Calculation  

Higher 6 Physics 5.4 4 Draw Graph  

Higher 6 Physics 6.1 4 Describe Open response  

Higher 6 Physics 6.2 1    

Higher 6 Physics 6.3 5 Calculate Calculation  
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