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Appendix 1: Approach to Literature review

Our review focused on PD primarily and then a broader targeted search was performed to expand to Formative
Assessment (FA) and/or multiplicative reasoning and algebra. The intention was to map the broader research landscape
on mathematics (and STEM initiatives) and we did not impose any restrictions on selected studies in relation to the
reported outcomes (we do, however, split in Appendix 1 depending on the focus of the study).For FA, for example, we
drew heavily on a recent report'of a literature review some of our team had been involved with, but also a new search
of relevant existing reviews plus snowballing from reference lists of key resources in Scopus (1988 — 2019) using the
following search terms in title and abstract: “professional development” AND (“teaching” OR “teacher”) AND (math
OR maths OR mathematics) AND (school OR schools). This revealed 1106 matches which were first screened for
relevance and the resulting 486 relevant (including only 7 relevant papers pre-2000) were further studied. The process
of review involved identifying the key themes that were identified in the review papers, other papers’ abstracts, and
some full readings of papers that were deemed directly relevant to ICCAMS (see www.teleprism.com/iccams-
evaluation/LR.pdf for more details).

Table 1A. The efficacy of the Formative Assessment (FA) as implemented in the design of the PD

Theme

Review of the
literature
Evaluation of
commercial PD
programme
Effective feedback

Measuring
professional
development

Negative impact of
using grades or
levels in assessing
pupil progress
(APP)

Giving the answer
Peer tutoring by

students

Utilising software
programs

Increasing students’

metacognitive self-
questioning

Connectionist
teaching

Issues

Key references

The effectiveness of FA varies considerably depending on the way  Wiliam (2007b)

in which FA is employed in the classroom

Limited evidence of an increase in teachers' mathematical
knowledge but no effect at all on their teaching practices or
student outcomes.

Task specific, metacognitive in purpose

Teachers’ own mathematical knowledge leading to difficulties in
responding to students’ problems

Teachers kept logs at specified intervals of FA used in a days’
teaching accompanied by weekly written reflections

Random assignment of teachers in two groups: PD in FA training
for a year followed by a year using the networked classroom
technology or using both methods simultaneously over 2 years.

Occurs because students are interested in the grade and are
therefore inclined to ignore the comments.

Performance culture in England has led to formative assessment
practices being developed into the form of APP.

High stakes external examinations limit teachers’ freedom to
support students through FA

The teacher providing dialogic “elaborated explanations” are far
more useful

Students in the peer tutoring situation remembered more than
those in the collaborative context.

Peer assessment does not indicate what the students learned but
rather it helped them to appreciate what they still needed to know.

Using everyday software, they provided a visual representation of
positive/negative feedback which helped increased the frequency
of positive feedback.

Classroom assessment drives a continuous process of feedback,
as students test, retest, and practice, in real time.

embedded formative assessment to better support personalized
learning

There was only a weak correlation between the time students
spent on the programme and any increase in self-regulated
learning or metacognition

The self-questioning approach was the most successful with
teachers in that it increased mathematics pedagogical content
knowledge, and strengthened the metacognitive knowledge of
mathematics teachers.

FA is one important part of 'connectionist' teaching, which is
indeed the antithesis of 'transmissionist', teacher centred,
'delivery' pedagogy.

Jacob et al. (2017)

EEF Toolkit and Wiliam (2007b)
Watson (2006), Hodgen, (2007)

Wylie and Lyon (2015)

Yin et al. (2015)

Wiliam (2007b)

Ardron & Monahan (2010),
Slade (2009)

Hume & Coll (2009), Li et al.
(2006).

Ding and Harskamp (2011),
Davis et al. (2007)

Ding and Harskamp (2011)

Davis et al. (2007)

Sweigart et al. (2015)

Confrey et al. (2019)

Fancsali et al. (2018), Zheng et
al. (2019)

Ader (2019)

Kramarski (2009), Kramarski
and Revach (2009)

Askew et al. (1997a), Askew et
al. (1997b), Swan (2006),
Williams et al. (2008)

'https://royalsociety.org/~/media/education/policy/vision/reports/ev-2-vision-research-report-20140624.pdf
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Appendix 2: Pilot Analysis of Measures

1. Introduction to Pilot Data
Pilot data collection took place from the end of June 2016 until the end of the academic year with schools and teachers
from the development and pilot ICCAMS schools. Student data came from two pilot schools as summarised in Table
2A.

Table 2A: Student sample description for pilot study

Year Group (per school) Male Female No information Total
Year 7 144 157 5 306
School A 58 62 120
School B 86 95 3 184
No information 2 2
Year 8 78 84 3 165
School A 58 60 2 120
School B 20 24 1 45
Total 222 241 6 471

In regards to teacher surveys, we got 25 teacher responses, reporting on 50 teaching practice cases.

For the interpretation of Rasch Modelling findings presented below the reader should consult details in other
Appendices (e.g. Appendix 11).

2. Students: Attitudes towards maths
Following previous work, we assume two dimensions for maths attitudes: disposition and self-identification.

[Please circle the appropriate number in each line]

a2 a4 A a0 N o g b~ W N
> o 2o © PN R

—_—
>

15.
16.
17.
18.

Mathematics is important to me

Most people can learn to be good at maths

My parents/carers like maths

Learning maths is enjoyable for me

| have a mathematical mind

| can get good results in maths

| am interested in learning new things in maths

| can learn maths even if it is hard

| like using maths | am familiar with rather than new maths topics
| often need help with maths

Compared to my classmates, | am good at maths

There are people in my close family who like maths

| never want to take another mathematics course

| prefer my future studies to include a lot of maths

| look forward to studying more mathematics after school
| would like to be a mathematician

Maths is one of the most interesting school subjects

Maths is important for my future (after school)

Scale
Disposition
Self-identification
Self-identification
Disposition
Self-identification
Self-identification
Disposition
Self-identification
Self-identification
Self-identification
Self-identification
Self-identification
Disposition
Disposition
Disposition
Disposition
Disposition

Disposition

Response options: Strongly Disagree (1), Disagree (2), Unsure (3), Agree (4), Strongly Agree (5)



Analysis was performed with the combined data from Year 7 and Year 8 (resulting in 471 students, before missing
data are accounted for).

2.1 MATHEMATICS DISPOSITION

Items: 1, 4,7, 13, 14, 15, 16, 17, 18 (Reversely coded: item 13)
The Rasch Rating Scale model was used with 470 students (persons) and 9 items (statements)

Item fit analysis: similar findings with Teleprism in regards to misfiting item 18

ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| I
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS$ EXP%| ITEM [
| m B fomm fomm fommm fommm
[ 1 1991 468  -1.70 07| .85 =-2.2| .83 =-2.0] .67 66| 63.1 58.2| statementl |
[ 2 1582 467 02 06/ .81 =-3.1] .82 =-2.9] .75 71| 54.1 48.4| statementd |
[ 3 1826 463 -1.00 07| .81 =-2.9] .80 =-2.9] .73 69| 61.8 53.0| statement7 |
[ 4 1704 464 .48 0611.22 3.111.25 3.4] .67 70| 50.3 50.5| statementl13]
[ 5 1458 463 .42 .06] .80 =-3.4] .80 =-3.2| .75 .72| 57.9 46.5| statementl4|
[ 6 1289 467 1.04 06 .85 =-2.5| .84 -2.6] .76 72| 55.6 46.3| statementl5]
[ 7 919 465 2.38 06/1.19 2.6/1.16 1.8] .62 68| 55.7 53.0| statementl6]
[ 8 1377 466 73 06/1.03 5| .98 -.2| .73 72| 48.8 46.4| statementl7]|
[ 9 1937 468  -1.43 0711.56  6.9/1.50 5.2] .58 67| 48.4 56.2| statementl8]
T fommm fomm fommm fomm fommm
| MEAN 1564.8 465.7 .00 .0611.01  -.111.00 =-.4] | 55.1 50.9] I
| s.D.  324.5 1.9 1.23 .01] .25  3.4] .24  2.9] | 5.0 4.2] I

Category Statistics: Healthy

SUMMARY OF CATEGORY STRUCTURE. Model="R"

| CATEGORY OBSERVED|OBSVD SAMPLE | INFIT OUTFIT| |STRUCTURE | CATEGORY |
|LABEL SCORE COUNT $%|AVRGE EXPECT| MNSQ MNSQ||CALIBRATN| MEASURE|

| mm—mmmmmm e fommmmm o fomm o fo— o fomm - |
| 1 1 464 11| -2.11 -2.13] 1.13 1.13|| NONE | ( =-3.14) ] 1
| 2 2 607 14| -.97 -.91]| .88 L8711 -1.82 | -1.47 | 2
|3 3 996 24| .16 .16 .92 1.02]] -.87 | 12 103
| 4 4 1203 29| 1.29 1.26] .88 .86 | .51 | 1.44 | 4
| 5 5 921 22| 2.56 2.58]| 1.17 1.131] 2.18 | ( 3.40)| 5
| mm—mmmmmm e fommmmm o fomm o fo— o fomm - |
IMISSING 39 1] 58 | I | |

| CATEGORY STRUCTURE | SCORE-TO-MEASURE | 50% CUM.| COHERENCE |ESTIM|

| LABEL MEASURE S.E. | AT CAT. ----ZONE----|PROBABLTY| M->C C->M RMSR |DISCR|

[ mmm e o fomm o to———- |
|1 NONE | ( -3.14) -INF  -2.37] | 79% 42% 1.0091] |1
|2 -1.82 .07 | -1.47 -2.37 -.78] -2.10 | 47% 54% .7620| .96| 2
|3 -.87 .05 | -.12  -.78 .61 -.81 | 49% 55% .6688] 1.06] 3
| 4 .51 .04 | 1.44 .61 2.53] .56 | 52% 65% .5830| 1.04| 4
| 5 2.18 .05 | ( 3.40) 2.53 +INF | 2.33 | 76% 49% .8095| .96 5
M->C = Does Measure imply Category?

¢
\
=

|

= Does Category imply Measure?



DIF by Year Group: Healthy

PERSON DIF plot (DIF=@YEAR)
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DIF by gender: marginally statistically significantly different for statement 13
PERSON DIF plot (DIFF@GENDER)
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Item-Person Map:

PERSON - MAP - ITEM
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2.2 Maths Self-identification
Items: 2, 3, 5, 6, 8, 9, 10, 11 and 12 (Reversely coded: items 9 and 10)

Item fit analysis

Given the misfit in initial analysis, the scale has been sequentially been revised as detailed below:
= ltems: 2, 3, 5, 6, 8, 9, 10, 11 (Reversely coded: 10)

In order to limit the length of the questionnaire this measure (and its items) was not included in the final questionnaire.
2.3. Perception of ‘transmissionist’ teaching by students

Items used: Part B of student Questionnaire following short versions from previously validated Transmaths and
Teleprism instruments.

Response options:

Almost Some of the Most of Almost
Never time the time Always

] [2] [3] [4]

In this section, we want to find out how you are taught maths in general. Please Coding
tell us how often does each of the following happen in your normal weekly maths
lessons?

[Please circle the appropriate number for each line]

1. ‘We (students) use only the methods the teacher taught us.

2. ‘We choose which questions to tackle. R
3. iWe compare different methods for doing questions. R
4. The teacher draws links between different topics. R
5. iWe work collaboratively in small groups. R
6. {We discuss our own ideas. R
7. iWe work collaboratively in pairs. R
8. ‘We invent our own methods. R

9. The teacher tells us which questions to tackle.

10. The teacher asks questions to check what we understood. R

11. The teacher teaches each topic separately.

12. What we learn is related to everyday real life situations. R
13. {\We use resources from the internet. R
14. ‘We explain our work to the whole class. R
15. ' The teacher questions our methods. R




Fit Statistics

PERSON: REAL SEP.: 1.21 REL.: .59 ... ITEM: REAL SEP.: 10.64 REL.: .99

ITEM STATISTICS: ENTRY ORDER

|ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH |
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM \
| mm fomm - fomm - fomm e fomm o fommmmm |
| 1 1318 466 -.32 06 .97 -.5]1.05 9] -.02 41| 52.6 45.5| teachingl

| 2 1202 463 .04 .06] .88 =-2.2] .90 -1.9] .45  .42| 49.5 43.5| teaching2

| 3 1034 458 .53 .06] .85 =-2.9] .85 -2.8] .50 .42] 44.5 41.5| teaching3

| 4 1189 461 .06 .06] .84 =-2.9] .84 =-2.9] .46  .42| 48.6 43.1| teaching4

| 5 1348 457 -.51 06 .90 -1.8] .91 ~-1.4] .52 40| 46.6 46.2] teaching5

| 6 1034 464 .57 .06] .92 -1.4] .92 -1.5] .54  .42] 44.4 41.5| teaching6

| 71071 458 .41 .06] .83 =-3.1] .83 =-3.2] .49  .42] 46.9 41.7| teaching?

| 8 1560 461 -1.35 .0711.02 .31 .97 -.5| .46  .36| 56.7 51.8| teaching8

| 9 1191 460 .04 0611.11 2.001.16 2.7] .27 41] 39.6 43.4] teaching9

| 10 784 462 1.44 06/1.07 1.111.01 2] .47 38| 49.4 47.5] teachinglO]
| 11 1452 457 -.91 0611.51 6.9]1.73  9.2] .00 37| 38.1 47.9| teachingll]
| 12 1153 456 13 06 .88 -2.2] .88 -2.2] .45 42| 47.6 43.1| teachingl2]
| 13 1393 457 -.67 0611.31 4.6/1.31 4.5 .37 39| 37.6 47.0| teachingl3|
| 14 1178 459 08 0611.07 1.3]1.07 2] .52 42| 41.2 43.1] teachingl4]
| 15 1068 461 44 061 .96 -.7] .96 -.8] .50 42| 43.4 41.8] teachingl5]
| mm fomm - fomm - fomm e fomm o fommmmm |
| MEAN 1198.3 460.0 .00 .0611.01  -.111.03 1 | 45.8 44.6|

| s.D. 188.2 2.8 .66 .00] .18  2.8] .23  3.2] | 5.2 2.9]

Fit Statistics: After removing item 13

INPUT: 471 PERSON 14 ITEM REPORTED: 469 PERSON 14 ITEM 4 CATS WINSTEPS 3.72.3

PERSON: REAL SEP.: 1.19 REL.: .59 ... ITEM: REAL SEP.: 10.82 REL.: .99

ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH |
INUMBER SCORE COUNT MEASURE S.E. |MNSQ %STD|MNSQ %STD|CORR. EXP.| OBS$ EXPS%| ITEM \
| mm fomm - fomm - fomm o fomm o fommmmm |
| 1 1318 466 -.38 .06] .98 -.3]1.06 1.0] .00  .41] 49.8 46.3| teachingl

| 2 1202 463 -.01 .06] .90 -1.9] .91 -1.6] .46  .43] 49.5 44.4| teaching2

| 3 1034 458 .49 .06 .86 -2.6] .86 =-2.5] .51  .43] 44.1 42.0| teaching3

| 4 1189 461 .02 .06] .85 =-2.7] .85 =-2.7| .47  .43] 49.0 44.3| teaching4

| 5 1348 457 -.57 .06] .93 -1.1] .95 ~-.8] .51  .40| 46.8 47.6| teaching5

| 6 1034 464 .54 .06 .95 ~-1.0] .94 -1.1] .54  .43] 43.8 42.0| teaching6

| 71071 458 .38 .06] .85 -2.8] .85 -2.8] .50  .43] 48.3 42.4| teaching?

| 8 1560 461  -1.43 .0711.05 .71 .99 -.1] .46  .37| 59.3 53.3| teaching8

| 9 1191 460 00 06/1.14 2.3]1.17 2.8] .29  .42] 39.3 44.3] teaching9

| 10 784 462 1.43 0711.09 1.4]1.02 .31 .47 .39] 51.1 47.9] teachinglO]
| 11 1452 457 -.99 .0711.54  7.2]11.75 9.3] .02  .38] 38.5 49.3| teachingll]
| 12 1153 456 09 06/ .90 -1.8] .90 -1.8] .46  .43] 46.5 43.7| teachingl2|
| 13 1178 459 03 06/1.10 1.711.10 1.6] .52  .43] 40.7 43.8| teachingld|
| 14 1068 461 40 061 .98 -.4] .98 -.4] .51 43| 42.1 42.4] teachingl5]|
| mm fomm - fomm - fomm o fomm o fommmmm |
| MEAN 1184.4 460.2 .00 .06]11.01  -.111.02 1 | 46.3 45.3]

| s.D. 187.2 2.8 .68 .00] .17  2.6] .22 3.0] | 5.3  3.1]

Removing item 11 even though misfitting might distort the measurement scale (one of the easiest to report frequency)



Item Person Map: Perception of ‘transmissionist’ teaching by students
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DIF: By year group (some differences marginally significant — could be due to substantive differences)

PERSON DIF plot (DIF=@YEAR)
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DIF: Gender (no differences)
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2.3 MALT test and Sub-scales

Overview of items piloted with initial subscaling.

index
1

W 00 N O Ul A WN

el el =
w N = O

14
15a
15b
16a
16b

17
18
19
20
21
22
23
24a
24b
25
26
27a
27b
28
29
30
31
32
33
34
35
36
37
38a
38b
39
40
41
42
43a
43b

mark poinitem name

ml3qul

m13qu2

m13qu3

ml13qué

m13qu5

m13qué

ml3qu7

m13qu8

m13qu9

m13qul0
ml13qull
m13qul2
m12qul0
m13qul3
ml3qul4d
m13qul5
m13qul6
m13qul?7
m13qul8
m13qul9
m13qu20
m13qu2l
m13qu22
m13qu23
ml3qu24
m13qu25
m13qu26
m13qu27
m13qu28
m13qu29
m13qu30
m13qu3l
m13qu32
m13qu33
m13qu34
m13qu35
m13qu36
m13qu37
m13qu38
m13qu39
m13qu40
m13qu4l
m13qu42
m13qu43
m13qué4
m13qu45
m12qu28
m14qu20

ml4qu22
m1l4qu23

Lightbulb

Rice Servings

Hall with 288 Seats
70 Train Journeys
Sound Speed 1
d=5t2 1
Hour Hand Angle
David's Juice
Javelin Throws

A4 Sheet Area
Storage Box
Magnetic Top

Jodie's Paint Percentage

x3+x=20 1
Jack's Football Practice

6tox+3 1
3to7y 1

Baby Girls Names 1
Baby Girls Names 2
Page Thickness
Cube Net (Opposite D)
0.5x 8

5 Cubes Surface Area
4 Times As Big As 80
y =2x/x-3 Values 1 1
Ribbon Lengths

Monthly Rainfall

Celsius to Fahrenheit 1

Celsius to Fahrenheit 2

Coin Tosses

Number Sequence (10.24 div by 4s)
Onomatopoeia 1l

Onomatopoeia 2

Conservation of Area

12.09- 1.5

Prime Spinner

Triangle Pattern Coordinates
Equivalent Fraction (12/20)
0.64/8

Shade No Lines of Symmetry
2.7m Cloth

12 Bottles of Water

Largest Calculations

Loaves (4:6) 1

Loaves (4:6) 2

Bestselling Book

16 packets of paper

Brother And Sister Ages

Tom's quicz

Toothpick Patterns 1

Toothpick Patterns 2

N )

alg

mult

1

1
1
1

[

N e e = )

MALT13 1issing dat.

not used

not used

12

1

O 00 NO ULl b WN

(SRS
N P O

13

14
15a
15b
16a
16b

18
19
20
21
22
23
24
25a
25b
26
27
28a
28b
29
30
31
32
33
34
35
36
37
38
39a
39b

7

8
18
27
22
39

9
17
37
33
54
32
22

11
14
11
15

21
11
23
15
29
20
18
27
28
27
43

65
29
30
34
43
31
43
38
49
49
50
63
67
83
64
68
77
72
73



OVERALL MEASURE

Item analysis:

INPUT: 471 PERSON 49 ITEM REPORTED: 165 PERSON 49 ITEM 98 CATS WINSTEPS 3.72.3

ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| [
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS$ EXP%| ITEM G |
| m B fomm fomm fommm fommm |
[ 1 114 165 -1.46 .2111.42  3.3]1.74 2.8] .40  .58] 70.8 80.5| ql 0 |
[ 2 105 165 -1.08 .2001.18  1.7/1.20 1.1 .50  .58] 73.9 78.4] q2 0 |
[ 3 42 165 1.29 .2111.01 .11 .84 -.4] .44 .44] 77.0 78.8] g3 0 |
[ 4 51 165 .92 .2011.03 .411.25 .91 .44 .47] 79.5 76.4] g4 0 |
[ 5 74 165 .08 .19] .98  -.2]1.00 .11 .53 .53] 74.5 73.4] g5 0 |
[ 6 62 165 .51 .19| .89 ~-1.4| .89 -.4| .55 .50| 78.9 74.1| g6 0 |
[ 7 74 165 .08 .19]1.01 .211.30  1.5] .50  .53] 77.0 73.4] q7 0 |
[ 8 60 165 .58 .1911.04 .61 .95 -.1] .48  .50] 74.5 74.4] g8 0 |
[ 9 76 165 .00 .1911.09 1.0]1.08 .51 .50  .53] 73.3 73.4] g9 0 |
[ 10 10 165 3.32 .35| .95 -.1] .43 ~-1.0| .30 .24| 93.8 93.8| gl0 0 |
[ 11 38 165 1.46 .21] .81 -1.9] .71 =-.9] .50  .42] 85.1 80.1] gll 0 |
[ 12 36 165 1.56 .22| .84 ~-1.5| .61 =-1.2| .49  .41| 82.6 80.9| gl2 0 |
[ 13 93 165 -.61 .19] .94 -.7| .88 =-.6| .59  .56] 77.6 75.8] gl3 0 |
[ 14 143 165 -3.17 .2901.22  1.2]1.17 .5] .48  .56] 88.8 90.4] gl4d 0 |
[ 15 92 165 -.58 .19] .90 -1.1] .86 =-.8| .60  .56] 82.0 75.6| gl5a 0 |
[ 16 97 165 -.77 .2011.05 .61 .93 -.3] .56  .57| 72.0 76.7| gl5b 0 |
[ 17 62 165 .51 .19|1.60 6.3|2.21 4.0| .19 .50| 57.8 74.1| gléa 0 |
[ 18 49 165 1.00 .2011.28 2.8]|2.34 3.5| .30 .46]| 69.6 76.9| gléb 0 |
[ 19 109 165 -1.25 .2111.12  1.111.14 .71 .53 .58] 78.9 79.3] ql7 0 |
[ 20 144 165 -3.25 .30 .93 -.3]1.70 1.2] .58  .56] 89.4 90.9] gl8 0 |
[ 21 35 165 1.60 .22] .94 -.5| .96 .0| .44 .41] 82.0 81.2] gl9 O |
[ 22 119 165 -1.69 .2211.03 .311.48 1.7] .56  .58| 81.4 81.8] g20 0 |
[ 23 89 165 -.47 .19] .88 -1.4] .88 =-.7| .61  .56| 80.7 74.9] g21 0 |
[ 24 120 165 -1.74 221 .99 .01 .92 -.2| .59  .58] 82.0 82.0] g22 0 |
[ 25 87 165 -.39 .1901.17  1.9]1.18 1.0| .48  .55| 67.1 74.6] g23 0 |
[ 26 120 165 -1.74 .22] .74 -2.3] .80 -.7| .68  .58| 88.2 82.0| g24a 0 |
[ 27 113 165 -1.42 .21] .73 -2.6| .64 -1.8] .69  .58| 87.6 80.3| g24b 0 |
[ 28 93 165 -.61 .1901.12  1.3]1.19 1.1 .50  .56] 71.4 75.8] g25 0 |
[ 29 66 165 .36 .1911.00 .01 .93 -.3] .52 .51| 71.4 73.6] 926 0 |
[ 30 96 165 -.73 .20] .71 =-3.4] .60 -2.6] .69 .57| 85.7 76.4] g27a 0 |
[ 31 49 165 1.00 .2011.07 .8] .88 -.3| .45  .46] 68.3 76.9] g27b 0 |
[ 32 98 165 -.80 .20] .72 -3.2] .61 -2.5| .69 .57| 85.1 76.9] g28 0 |
[ 33 102 165 -.96 .2001.18  1.711.27 1.4 .50  .57| 72.0 77.7] q29 0 |
[ 34 90 165 -.50 .19] .91 -1.0] .87 =-.8] .60  .56] 77.6 75.1] g30 0 |
[ 35 55 165 .77 .19] .98  -.3] .78 -.8] .51  .48] 75.8 75.5| g31 0 |
[ 36 106 165 -1.12 .20] .83 =-1.7| .74 -1.4] .65 .58| 82.6 78.6] g32 0 |
[ 37 89 165 -.47 .1911.19  2.111.25 1.4] .47  .56] 67.1 74.9] g33 0 |
[ 38 67 165 .33 .19| .89 -1.3| .76 =-1.2| .57  .51| 77.6 173.5| g34 0 |
[ 39 101 165 -.92 .20] .64 =-4.1] .49 =-3.4] .73  .57| 87.6 717.5] 935 0 |
[ 40 84 165 -.28 .19] .92 -.9] .90 -.5] .58  .55| 77.0 74.1] g36 0 |
[ 41 41 165 1.33 .2111.19 1.8]1.46 1.4| .33  .43| 76.4 79.1| g37 0 |
[ 42 54 164 .80 .20] .81 -2.3| .68 ~-1.3| .57  .48| 78.8 75.6| g38a 0 |
[ 43 43 165 1.25 .21| .81 -2.0| .66 =-1.2| .53  .44| 83.9 78.5| g38b 0 |
[ 44 3 165 4.66 .60| .87 -.1] .18 ~-1.4| .22 .14 98.1 98.1| g39 0 |
[ 45 77 165 -.03 .1911.10  1.2]1.11 .61 .49  .54] 70.2 73.5| q40 0 |
[ 46 59 165 62 19 .89 -1.4] .84 =-.6| .54  .49] 78.9 74.6] g4l 0O |
[ 47 62 165 51 19| .85 =-1.9] .74 -1.1] .57 50| 77.6 74.1| g42 0 |
[ 48 57 165 69 1911.07 811.17 71 .44 49| 75.8 75.0] g43a 0 |
[ 49 54 165 81 2011.13  1.4]11.38  1.4| .40 48| 73.9 75.7| g43b 0 |
| m B fomm fomm fommm fommm |
| MEAN 76.7 165.0 00 .21] .99 -.1]1.01 0l | 78.3 78.1| [
| s.D 31.2 1 1.39 .06 .18 1.9] .40  1.4| | 7.4 5.3] [

Note: Q16a and 16b — problem with printing so different scoring than initial MALT
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SUBSCALE: MULTIPLICATION (WITH PILOT VERSION)

INPUT: 471 PERSON 19 ITEM REPORTED: 165 PERSON 19 ITEM 2 CATS WINSTEPS 3.72.3
PERSON: REAL SEP.: 2.18 REL.: .83 ... ITEM: REAL SEP.: 6.51 REL.: .98

ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| [
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS$ EXP%| ITEM G |
| m B fomm fomm fommm fommm |
[ 1 114 165 -1.57 .2111.47  3.8[1.85 2.7] .39  .60] 71.7 80.2] ql 0 |
[ 2 105 165 -1.18 .20011.13  1.3]1.15 .71 .54 .60] 75.5 78.0] q2 0 |
[ 3 42 165 1.32 .2111.01 .21 .78  =.7] .49  .48] 78.6 79.6] q3 0 |
[ 4 51 165 .93 .20]1.08 .811.18 .81 .47 .51] 77.4 78.0| g4 0 |
[ 5 62 165 .49 .20 .91  -.9] .90 -.4] .58  .54] 76.1 76.1] g6 0 |
[ 6 60 165 .57 .2011.06 L7199 .0] .52 .54] 74.8 76.4] g8 0 |
[ 7 93 165 -.69 .20 .99  -.1] .93 -.4] .60  .59] 76.7 76.6] gl3 0 |
[ 8 144 165 -3.42 .31] .85 -.8]1.45 .91 .59  .55] 92.5 91.2] gl8 0 |
[ 9 119 165 -1.81 .2211.07 .611.22 .8] .56  .59] 81.1 81.8] g20 0 |
[ 10 66 165 .33 .20 .99  -.1] .96 =-.2| .56  .55| 74.2 75.6] qg26 0 |
[ 11 106 165 -1.22 .21] .83 -1.8] .68 -1.6| .67  .60| 83.6 78.3] g32 0 |
[ 12 89 165 -.54 .2001.11  1.111.06 .41 .55  .59] 73.0 76.0] g33 0 |
[ 13 101 165 -1.01 .20] .68 =3.7| .51 =3.0] .73  .60| 85.5 77.5| g35 0 |
[ 14 84 165 -.35 .19 .91 -1.0] .85 =-.8] .62  .58| 76.7 75.6] 936 0 |
[ 15 41 165 1.36 .2111.20  1.8]1.35 1.1| .38  .48] 76.7 79.8] g37 0 |
[ 16 54 164 .80 .20] .78 =-2.5| .70 -1.3| .62  .52| 82.9 77.3] g38a 0 |
[ 17 43 165 1.27 .21 .79 -2.1] .63 -1.3] .58  .49] 84.3 79.4] g38b 0 |
[ 18 3 165 4.80 60| .91 0] .23 -1.2] .22 15] 98.1 98.1] g39 0 |
[ 19 77 165 -.08 19(1.12  1.4]1.38 2.0] .51 57| 71.1 175.2| g40 0 |
| m B o fomm fommm fommm |
| MEAN 76.5 164.9 00 23] .99 -.1] .99  -.1]| | 79.5 79.5] [
| s.D 33.5 2 1.67 .09 .18  1.7] .37  1.3] | 6.8 5.6] [

SUBSCALE: ALGEBRA (WITH PILOT DATA)
PERSON: REAL SEP.: 1.29 REL.: .62 ... ITEM: REAL SEP.: 3.23 REL.: .91

ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH| I
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS$ EXP%| ITEM |
| m B fomm fomm fommm e |
[ 1 62 165 41 2111.01 .111.01 1] .64 64| 69.1 73.6] g6 |
[ 2 92 165 -.91 21| .98 -.2]1.07 5| .66 66| 74.8 73.4] gl5a |
[ 3 97 165 -1.14 2211.08 811.10 6] .63 66| 74.0 74.0] gl5b |
[ 4 89 165 -.77 2111.01 111.18  1.2] .65 66| 77.2 72.8] q21 |
[ 5 59 165 55 22| .92  -.8] .92 5| .67 64| 78.0 74.1] g4l |
[ 6 62 165 41 21| .72 -3.3| .69 -2.2| .73 64| 87.0 73.6] q42 |
[ 7 57 165 65 2211.10 1.011.27 1.6| .60 641 70.7 74.7] g43a |
[ 8 54 165 79 2211.08 .711.25  1.3] .60 64| 74.8 75.9] q43b |
| m B fomm fomm fommm e |
| MEAN 71.5 165.0 00 22| .99 -.2]1.06 .31 | 75.7 74.0] |
| s.D. 16.7 .0 .74 .00] .12 1.3] .18  1.2] | 5.1 9| I

CONCLUDING THOUGHTS REGARDING OUTCOMES AND INSTRUMENTS TO USE
- MALT 13 as it stands gives a robust sub-measure of Multiplicative Reasoning
- The Measure of Algebra with only 4 items (with MALT 13) is weak and needs additional items=» we could
only add these items so as not to extend a lot the test
- Regarding Students’ perceptions of teaching practice: potential resolution/alternative to teachers’
perceptions. Also previous research indicated this was more influential.
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2.4 Teachers: Teaching Practice (self-report) Scales
Average reported completion time: 12 (but included 3 year groups)

Preliminary analysis resulted in the following decisions for the final instruments (R indicates that the item will need to
be reversely coded in analysis).

ID Item PraFcAtice Transmissionist
1 | introduce a new topic by first determining what the students y YR
already know about it
2 ‘ | use activities in contexts that the students can engage with ‘ v vR
3 | use activities which allow connections to be made between 9 YR
mathematical ideas
4 ‘ | allow students to work at their own pace ‘ vR
5 Students use mathematical concepts to interpret and solve Remove
applied problems
6 ‘ | teach the whole class at once ‘ vR v
7 Students start with easy questions and work up to harder Tel6 v
questions
8 During lessons | ask a lot of short questions to check whether Te26
students understand the content matter
9 ‘ | offer content matter in gradually increasing levels of complexity ‘ Te2
10 When a student asks a question, | give clues instead of the 9 vR
correct answer
11 ‘ | ask students to explain their reasoning when giving an answer ‘ vR
12 ‘ | encourage students to discuss the mistakes they make ‘ vR
13 ‘ Students use only the methods | taught them ‘ v
14 ‘ Students choose which questions to tackle ‘ vR
15 ‘ Students compare different methods for doing questions ‘ vR
16 ‘ Students work collaboratively in small groups. ‘ v vR
17 ‘ Students discuss their ideas. ‘ vR
18 | Students work collaboratively in pairs. | v vR
19 ‘ Students invent their own methods. ‘ v vR
20 ‘ | tell students which questions to tackle. ‘ vR v
21 ‘ | teach each topic separately ‘ v
22 | provide feedback to students on their understanding of v
mathematical concepts
23 | I check students’ understanding for maths during lessons to v
assess specific intended learning outcomes
24 | assess students’ maths conceptions and misconceptions in order v
to adapt my teaching
25 | provide feedback on what students have understood in relation v
to what they should do next
26 | encourage students to learn from each other v
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2.5 CONFIDENCE IN TEACHING ICCAMS

Q8. The next question is only for ICCAMS teachers (teachers who used the ICCAMS material); if you have not

used them please skip this part

Considering the ICCAMS material and lessons you taught, please tell us how much you agree with the following

statements.

(Please circle the appropriate number in each line)
| feel confident teaching the ICCAMS lessons.

Teaching ICCAMS lessons is no more demanding for me than the
other lessons | am teaching.

The materials for ICCAMS have helped me feel confident.
Other support for ICCAMS has helped me feel confident.

| feel | need some further training to teach these lessons with
confidence.

The training | received was useful

Teaching ICCAMS lessons matches my teaching skills and
experience well.

| would feel confident to teach these lessons again next year if | am
asked to do.

| would prefer to teach the ICCAMS lessons instead of other maths
courses/units, if | had a choice.

INPUT: 75 PERSON 9 ITEM REPORTED: 17 PERSON 9 ITEM 5 CATS

PERSON: RFAL SEP.: 2.23 REL 83 ITEM: REAL SEP.: 2.51 REL.: .86
ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|

INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBSS EXP%|

[ mm e fomm fom fomm o fomm - fomm -
[ 1 65 17 -.23 3911.02 21 .97 1] .70 71] 58.8 61.2]

[ 2 56 17 91 3411.27 911.36 1.1] .67 721 47.1 49.9

| 3 61 17 32 36| .63 -1.1] .69 -.8] .83 711 64.7 57.3|

[ 4 63 17 06 371 .67 -.9] .81 -.4] .83 71] 52.9 58.5]

[ 5 47 17 1.90 3311.99  2.4(2.64 3.3] .32 72] 35.3 51.6

[ 6 74 17 -1.92 47| .55 -1.3] .51 -1.3] .82 671 76.5 66.1]

| 7 65 17 -.23 39| .81 -.4] .69 -.8] .79 71] 70.6 61.2]

[ 8 73 17 -1.71 4611.79 811.41 1.0] .56 681 70.6 67.9

[ 9 56 17 91 34| .71 -.9]1.00 1] .84 72] 52.9 49.9

[ mm e fomm fom fomm o fomm - fomm -
| MEAN 62.2 17.0 .00 3811.05 111.12 2| | 58.8 58.2]

| s.D 8.0 0 1.16 05| .50 1.3] .61  1.3] | 12.4  6.3]

Strongly
disagree

1

Disagree Unsure

2

WINSTEPS 3.72.3

3

iccamsl|
iccams?2 |
iccams3]|
iccams4 |
iccams5]|
iccamsé6|
iccams7|
iccams8|
iccams9|

Agree
4

Strongly
agree

5

5

Despite being misfitting it was decided to keep item 5 in the measure as it appears to be the hardest and its removal

could distort the measure.
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Item fit analysis with item 5 removed

ITEM STATISTICS: ENTRY ORDER

|[ENTRY  TOTAL TOTAL MODEL|  INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|

INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
[ mm e fomm fom fomm o fomm fomm -
[ 1 65 17 .02 .43] .90 -.1| .83 -.3| .76  .76| 70.6 65.6| iccamsl|
[ 2 56 17 1.39 .3611.54 1.5/1.81 2.0 .67 .77| 47.1 53.0| iccams2|
[ 3 61 17 .68 .39] .63 -1.1| .67 -.8| .85 .76| 76.5 61.2| iccams3|
[ 4 63 17 .37 .41] .81  -.4] .93 .0l .82  .76| 58.8 62.4| iccams4|
[ 5 74 17 -2.07 511 .71 -.7| .64 -.5] .77 711 76.5 70.1] iccamsé
[ 6 65 17 02 4311.06 3] .81 -.3] .78 761 70.6 65.6| iccams7|
[ 7 73 17 -1.80 51(2.08 2.2]1.45 9] .61 73] 64.7 73.2| iccams8|
[ 8 56 17 1.39 36| .84 -.4]1.25 8l .80 771 64.7 53.0| iccams9|
[ mm e fomm fom fomm o fomm fomm -
| MEAN 64.1  17.0 00 43(1.07 111.05 2| | 66.2 63.0]

| S.D 6.3 0 1.22 06 .46 1.0 .39 9] | 9.2  6.8]

Analysis 3 - continue

INPUT: 75 PERSON 8 ITEM REPORTED: 17 PERSON 8 ITEM 5 CATS WINSTEPS 3.72.3

PERSON - MAP - ITEM
<more>|<rare>

6 +
|
XX |
|
|
5 +
|
|
|
X |
4 S+
X |
|
|
X |
3 +
|
|
| T
XX |
2 +
XXXX M|
|
|  iccams2 iccams9
X IS
1 +
|
X | iccams3
XX | iccams4
|
0 +M iccamsl iccams7
S|
|
X |
|
-1 +
|S
|
|
|  iccams8
-2 + iccamsé6
|
T|T
|
|
-3 X o+

<less>|<frequ>
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Appendix 3: School Participation Agreement

Increasing Competence and Confidence in Algebra and Multiplicative Structures (ICCAMS 2) Research
Project and Independent Evaluation

Durham University, University of Nottingham, and the University of Manchester (collectively “the Universities”) are
undertaking a research project entitled “Increasing Competence and Confidence in Algebra and Multiplicative
Structures (ICCAMS 2)” (the “Project”).

Through this document we wish to clarify the background of the Project along with the rights and obligations of the
Universities and your School in the event you choose to participate.

Details of the Project including the expected involvement of a participating school can be found in Schedule 1
attached hereto.

ROLES AND OBLIGATIONS:

In the event your School chooses to participate in the Project, the following roles and obligations are hereby agreed by
the Universities and your School:

Your School agrees to:

At sign up

1. Identify a lead contact in the school to liaise with Durham University and ensure that all
responsibilities have been fulfilled and all necessary arrangements are in place.

2. Provide Durham University with required information about the school.

3. Identify and provide Durham University with the names of two nominated lead teachers for
ICCAMS (to attend the training if school is allocated to receive the ICCAMS Maths
intervention) one of whom should be senior in the Maths department.

September 2016

4. Send out opt-out consent letters to parents/caregivers of all Year 7 students and inform
Durham University of the names of any students that wish to opt out.

5. Securely provide Durham University with student information for all students in Year 7 except
those who have opted out.

6. Ask all Year 7 students to complete Attitudes to Maths questionnaires and return to University
of Manchester.

7. | Ask all maths teachers who teach Key Stage 3 Maths to complete teacher surveys and return
to University of Manchester.

July 2017, September 2017 and July 2018

8. Provide Durham University with updates to student information and information on which
teachers are teaching which Year 7/8 classes (if any new students have joined the school or
changed classes).

(continued overleaf)
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June/July 2018

9.

Ask all maths teachers who teach Key Stage 3 Maths to facilitate the completion of the MaLT
maths assessment and Attitudes to Maths questionnaires and return to University of
Manchester. Schools to arrange a suitable date with University of Manchester to complete the
MaLT maths assessment and Attitudes to Maths questionnaires with all Year 8 students under
exam conditions supported by a member of staff from University of Manchester.

Throughout the Project

10.

Liaise with University of Manchester to allow researchers to visit the school to observe maths
lesson practice and to talk with staff and pupils about maths teaching in the school if
requested. This will include circulating information and consent forms for pupils and students
provided by University of Manchester.

If allocated to the ICCAMS Intervention Group, your school also agrees to:

11.

Allow the two nominated lead teachers to attend 6 full days of ICCAMS PD spread across the
2016/17 school year and 3 full PD days across the 2017/18 school year (cover and travel
costs not provided).

12.

Deliver 20 ICCAMS lessons to all Year 7 pupils during 2016/17 and 20 ICCAMS lessons to all
Year 8 pupils during 2017/18 along with associated assessment tasks.

13.

Provide monthly, hour-long ICCAMS PD workshop sessions throughout each year for the KS3
Maths team led by the two Lead teachers using provided materials.

14.

Support visits from the local PD Lead (and occasionally other members of the research team)

to the school to observe two ICCAMS lessons each year.

Durham University agrees to:

1.

Obtain consent from schools and parents for participation in the research, and for data
matching so that National Pupil Database (NPD) data can be collated with project data to
examine longer-term impacts of the programme.

Store all data safely and securely.

Inform schools of the results of the random allocation.

Collate school and pupil level data provided by schools.

S Eal IS

Provide ICCAMS Intervention Group schools with teacher handbooks and resources to enable
delivery of the ICCAMS Maths programme.

o

Provide 9 sessions of PD to ICCAMS Intervention Group Lead Teachers and provide ongoing
support to schools through local PD Leads in each area.

Support and train PD Leads in each area.

Securely share data provided by the school and necessary to complete the research, with

University of Manchester and University of Nottingham.

University of Nottingham agrees to:

1.

Pay Comparison Group Schools £500 for completion of responsibilities detailed above up to
end of September 2016 and pay Comparison Group Schools £1000 for completion of
responsibilities detailed above to the end of the project.

Store all data safely and securely.
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University of Manchester agrees to:

1. | Store all data safely and securely.

2. | Conduct the random allocation of schools to ICCAMS Intervention Group or Comparison
Group.

3. Provide schools with MaLT Maths Assessments, student and staff questionnaires at
appropriate points in the project.

4. | Work with the school lead contact to schedule the testing under exam conditions and support
school with delivering this.

5. | Provide schools with the results from the MaLT Maths Assessment.

6. Conduct the process evaluation including observation visits to schools, and interviews with
staff and pupils and obtaining consent from participants for this aspect.

7. | Analyse data from the project in order to produce impact estimates.

8. | Produce an end of project evaluation report and share this with all participating schools.

9. | Share data provided by the school as necessary to complete the research with Durham
University and University of Nottingham.

10. | Collate data collected as part of the project with data obtained from the National Pupil
Database (NPD) and transfer school and pupil level data to the Education Endowment
Foundation’s (EEF) long term data archive for future research purposes.

DATA PROTECTION

a. For the purposes of this agreement Data, Personal Data and Process/Processing shall mean Data, Personal
Data and Process/Processing as defined in Section 1 of the Data Protection Act 1998 (“the Act”).

b. The Universities undertake to hold the all Personal Data shared by the School (the “Shared Data”) securely and
not to use such Data for any purpose other than in the course of the Project.

C. The Universities will hold the Shared Data in confidence and trust, and will not disclose any of the Shared Data,
directly or indirectly, to any third party except as expressly permitted by this Agreement, without the express
written consent of the School. The Universities may disclose the Shared Data within their organisation, but only
to those having a need to know for the purpose of the Project.

d. The Universities shall ensure that all employees with access to the Shared Data have undergone training in data
protection and in the care and handling of Personal Data.

e. The Universities shall be permitted to disclose Shared Data pursuant to a legal requirement or to the order of a

court or administrative body of competent jurisdiction.
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AGREEMENT TO PARTICIPATE AND WITHDRAWAL OF PARTICIPATION
Participation in the Project by your School is voluntary.

By completing, signing and returning the attached Consent Form you confirm your understanding of the Project and
agree to all aspects of taking part in it. Please make sure to ask any questions you have about the Project before
signing.

If your school or an individual from your school would like to withdraw from the Project they can do so at any point until
the final data is collected (July 2018) by contacting the project administrator in the first instance (details below):

Project Administrator

Clare Collyer:
Email: ICCAMS@cem.dur.ac.uk
Tel: 0191 334 4682.

In the event your School chooses to participate in the Project, the Universities agree to perform the Project in keeping
with their obligations as set out in this Participation Agreement.

This Participation Agreement may be executed in any number of counterparts, each of which shall be deemed to
be an original, and all of which together shall constitute one and the same agreement. Each party acknowledges
that an original signature or a copy thereof transmitted by facsimile or by PDF shall constitute an original
signature for purposes of this Participation Agreement.

Accepted on behalf of Durham University Accepted on behalf of University of Nottingham
Signature: Signature:

Name/position: Name/position:

Date: Date:

Accepted on behalf of University of Manchester

Signature:

Name/position:

Date:
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FORM OF CONSENT

Please complete and sign two copies of this Form of Consent, retaining one and returning the second copy to Clare
Collyer at CEM, Rowan House, Mountjoy Research Centre, Durham University, Stockton Road, Durham DH1 3UZ.

Headteacher name: Date:
Headteacher signature:
Email address:

School name and address:

| confirm that | have read and understood the Participation Agreement for the ICCAMS 2 Project and have
had the opportunity to ask questions about the Project and receive answers.

| understand that by agreeing to take part in the Project the school will be randomly assigned in July 2016 to
either the ICCAMS intervention group or the Comparison group:
o Schools in the ICCAMS intervention group will begin the ICCAMS programme in 2016 and be
expected to continue for two years.
o Schools in the comparison group will receive £1500 (in two payments) for completing the required
aspects of the project as set out in the Participation Agreement.
| understand what is involved for schools in both groups and agree to the School taking part in the Project
whichever group the school is assigned to.

| agree to the responsibilities set out for the schools in this Participation Agreement and agree to deliver
these.

| consent to the school taking part in the above study.
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Schedule 1

THE PROJECT

Project Background

The ICCAMS 2 research project will work with schools over the next two years to support maths staff in developing
Year 7 and Year 8 students’ maths understanding, ability and confidence in order to investigate the impact of the
ICCAMS Maths programme. The programme supports teachers in tackling students’ common misconceptions around
algebra and multiplicative reasoning and provides teachers with training, lesson plans and resources to help embed
formative assessment in the Key Stage 3 maths classroom.

The programme is comprised of 40 evidence-informed lessons with additional assessment tasks and extensive
teacher professional development (PD) to be delivered across two years. Lessons should be used with students at all
levels and are designed to improve students’ knowledge and use of algebra and multiplicative reasoning. Previous
research using the ICCAMS programme with students in Year 8 suggested that ICCAMS doubled the rate of learning
compared to a comparison group.

Research Aims

This project aims to study the impact that ICCAMS Maths has on students’ maths attainment and attitudes towards
maths. It will also investigate changes in teachers’ practice and knowledge as a result of taking part in the
programme. This will be done by comparing students and teachers in schools that use ICCAMS Maths over a two
year period, with schools that do not use ICCAMS.

Research Design
Within each of our 5 areas participating schools will be randomly allocated to either:

1. ICCAMS Intervention Group — to receive the ICCAMS Maths programme between September 2016 and July
2018.
2. Comparison Group — to continue business as usual with KS3 Maths teaching and receive financial incentive
of £1500 on completion of research aspects of the project.
Random allocation is essential to the evaluation as it is the best way of establishing what effect ICCAMS has on
students’ attainment. It is important that schools understand and agree to this process. Schools that are allocated to
the comparison group still need to remain part of the project and complete relevant activities e.g. providing data,
completing student assessment and teacher questionnaires.

What would the ICCAMS Maths Programme require of a Participating school?

Schools that are assigned to ICCAMS Intervention Group will use the programme with all Year 7 students starting in
September 2016 and to continue to use the programme with the same students when they are in Year 8. This
comprises of 20 lessons in Year 7 and 20 lessons in Year 8 with associated formative assessment tasks.

A full PD programme (full day sessions: 6 in first year and 3 in the second year) will be provided to two nominated
Lead Teachers from each school in a location central to schools in your region. These PD sessions will be led by an
external experienced PD Lead trained by the ICCAMS research team. These school’s Lead Teachers will explore
ICCAMS Maths in-depth during these sessions and will provide monthly shorter PD workshop sessions to other KS3
maths teachers in their school to enable them to use the lessons with Year 7 (later Year 8) students. Resources will
be provided for internal staff PD including a handbook containing the programme theory and lesson plans for all
teachers as well as PD plans and resources. At least one of the Lead teachers should be senior in the maths
department while the other can be any member of staff willing to attend and to disseminate the training back in school.
Both teachers need to attend all 9 PD sessions.

The local PD Lead (and possibly other members of research staff) will visit each ICCAMS Intervention Group school to
observe two ICCAMS Maths lessons per year. One lesson should be taught by an ICCAMS Lead teacher and one by
another Year 7 maths teacher. These observations are done to provide support to the school and teachers involved
and to provide research data on how ICCAMS lessons are delivered in practice.

All schools involved in the project (ICCAMS Intervention Group and Comparison Group)
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All schools signed up to the project will need to provide the research teams with information about their school,
students and teachers at different stages during the project. Schools will need to deliver maths assessments at the
end of the project and also questionnaires at the start and end of the project.

Information required from schools

On signing up to the project schools will be asked to provide the following information about the school via email or
post:

e School contact details and name of main contact for the project

¢ Name of Head Teacher and Head of Maths

e Expected size of year 7 intake 2016/17 and number of Year 7 Maths classes

e Number of maths teaching staff for year 7

¢ Names of two nominated lead teachers for ICCAMS (to attend full PD if school is allocated to receive the
programme)

¢ Name of school main contact for project

In September 2016 schools will be asked to:

¢ Distribute opt-out consent forms to parents and caregivers of all Year 7 students. These letters will ask for
consent for the child’s data to be used by the three Universities and our funders for the research project.
Should a parent wish for their child not to be involved they should inform the school or the research team
directly. Schools will need to pass on names of any children who have opted-out in September and
throughout the project as received. Opting out of the research does not affect whether a student is involved in
the ICCAMS teaching in the school.

e Provide a list of all students in Year 7 (except those who have opted out of the research), including names,
gender, date of birth, free school meals status, unique pupil number (UPN), Key Stage 2 results, Maths class.

¢ Provide a list of which teachers will be teaching which Maths classes.

At the end of Year 7 and the beginning and end of Year 8, schools will be asked to provide an update to student, class
and teacher information.

Student assessment

Schools will be supported in facilitating the delivery of maths assessments to all students in Year 8 in June/July 2018
by the University of Manchester. The assessment will be the Maths Assessment for Learning and Teaching (MaLT), a
standardised paper maths assessment which covers the full maths curriculum. This assessment will take around 45
minutes. Results from the assessment will also be returned to the school for their own use. The assessment will need
to be delivered under exam conditions.

Student questionnaires

Students will be asked to complete questionnaires exploring attitudes towards maths in September 2016 and again in
June/July 2018 (delivered at the same time as the assessment). These should take no more than 10 minutes.

Teacher questionnaires

Teachers involved in teaching Key Stage 3 Maths will be asked to complete questionnaires in September 2016 and
again in June/July 2018. These questionnaires will explore teacher attitudes and practice particularly in regards to
formative assessment and should take no longer than 10 minutes to complete.

Process evaluation

During the project, members of the evaluation team from the University of Manchester will visit ten schools to observe
ICCAMS lessons (and other maths lessons within the comparison schools) and to talk to students and teachers about
their experiences of maths and the ICCAMS Maths programme. Participation from students and staff in these visits
will be voluntary. Consent for participation in the process evaluation will be sought from parents and staff by the
University of Manchester.
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How will the data collected from schools be used in this project?

Data collected as part of this project will be used only for research purposes and will be collected to evaluate the
ICCAMS programme, its impact on staff and students and how the programme is implemented. No school, teacher or
student would be identifiable from any report arising from the research.

Student data provided as part of this project will be linked with further information about students from the National
Pupil Database (held by the Department for Education) and other official records, and shared with: the Department for
Education, our funder (Education Endowment Foundation, EEF), and the EEF’s data contractor FFT Education so
they can investigate the longer term impact of different educational interventions. Data will also be transferred in a
non-identifiable form to the UK Data Archive with restricted access for research purposes only.

About the teams

Durham University (Trial Lead — Vic Menzies) will be the main contact through the trial and they will work with and
support schools who wish to sign up to the project. They will also work closely with the PD Leads and will be looking at
how the programme is implemented in different schools.

University of Nottingham (Project Lead — Jeremy Hodgen) are developing the ICCAMS programme and the
professional development training and have overall responsibility for the project.

University of Manchester (Evaluation Lead — Maria Pampaka) will be the independent evaluator looking at the
impact the programme has on school outcomes, as well as being responsible for the random ballot, the assessment
and other outcome measures and the process evaluation.
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Appendix 4: Initial Letters to Parents, student and teacher consent forms (September
2016)

Appendix 4A: Revised Parental Information Sheet to Control Schools

Clore Colyer [Projact Adminsialon
| C{ :AM S % Durrarn Unnserety, Howan Houss, Mounloy Cansa,
Sinckion Road, Durham, OH1 302

Maths

Taepihcna: 0191 334 4687
Emal; CCAMSEon, dur s uk

WRAN, ICCRTE-TEl e orng

(daie)
Dwar Farent'Carer
ICCAMS Maths Independent Evaluation Research Study

| @ weriting to let you know about & national research study whech will be taking place in your child's school ower the newxt
two years (20182017 and 2017118).

Ag part of the study, your child will be asked to complete a questionnaire about their aftitudes o maths and ther maths
teaching during their normal classrocm lessons at two time paints. They will slsa be asked io complete 3 maths,
assessment &t the end of Year 8 They wil be fres to choose not 1o partcipats n the study. Completing these aspects
will take around 10 minutes (in 2018/17) and 50 minutes (in 201718). Data about your child will also be passed from the
school to the research team 1o help us complete e research. The informaion provided will be used o ook at whaether
thve ICCAMS Maths programme improves maths attainment. We expect the findings o benefil teaching and kearning in
e future.

i you agree to your child taking part in the study, then you do not need to do anything. if you would prefer your
child was not part of the study or have any guestions, you should contact Clare Collyer, Fropect Administrator, Durham
Unirversity, in the first instance on 0197 334 4882, or email ICCAMS@eem. dur. sc.uk of inform you child's school.

We provide more nformaton about the project below. Please read this information before deciding whather your child
shiould take part

¥Whaf ic fhe ICCAMS Research Study and why are we doing &7

Along with 108 ather schools across England, «Schools i taking par in a research project 1o study whether the ICCAMS
Maths programme affects students’ maths attanment and atibudes io maths. Some schooks will b2 implemanting a
different way of teaching maths (called ICCAMS Maths) for Year T lessons this year, and Year 8 lessons nest year. We
would ke o compare the leaming and pupils’ aitbudes in those schools o schools ke «Schools, whene normal maths
teaching is taking plase. By doing Sis we can find out if this new initative makes & difference 1o pupd learming and
atiiudes.

Who iz doing the research ?
Dwrham University are working with the University of Nottingham and University of Manchester to do this project. This
study is furided by the Educational Endowment Faundatisn [EEF) and invelies Year 7 pupis in 100 sehoals around

England. The project is led by Vic Menzies st Durham Uneversity, Mana Pampaka at the University of Manchester and
Jeramy Hodgen at the University of Moftingham.

Wha! exacly does the esearch imuohve for my child?

The head teacher of the school has given permission for the school ko take pan., and the study will imolve pupds in Year
7. The University of Manchester ieam will be asking pupils 1o complete 5 guestionnaire about their situdes 1o maths at
e baginning of the propect in September 2016 and again at the end of the project in surmmer 2018, They will also be
asking pupils 1o complete a maths assessment at the end of the study in summer 2018 The ressarch progect team will
analyse the assessment data, and will also pass the results to the school to inform: teaching.

Results from fhe group of schools delrrering the ICCAMS lessons will be compared o resulis from schools ke your
child's where maths teaching is being done as normal to see whether ICCAMS helps pupis. The Funder, the EEF, will

4] ] The University of
W Durham m Nottingham

University
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also look at the longer term impact of ICCAMS and will continue to look at pupil academic outcomes (e.g. GCSE and A-
Level results) beyond the end of the ICCAMS programme in July 2018.

How will my child’s data be used?

To help us with this research the school will pass on some background information about pupils (name, date of birth, Key
Stage 2 results, Free School Meals Status, gender, and Unique Pupil Number) to Durham University who will share this
with the other university teams. This information will enable the research team to match up the information from the
maths assessment and guestionnaires with past attainment as well as other contextual information (such as Free School
Meal status) from the National Pupil Database (NPD). All data collected will be treated with the strictest confidence and
will only be used for research purposes. The data for your child's school will be analysed together with data from other
schools, and no individual pupils or schools will be named or identified in any report.

For the purpose of the research, data collected as part of this project will be shared between the three universities
involved (Durham University, University of Manchester and University of Nottingham). The University of Manchester will
also share pupil data (name, date of birth, school, year group, UPN) with the Department for Education in order to link to
the NPD. The project data will be shared with the EEF and the EEF's data managers (FFT) to allow the longer-term
impact of the ICCAMS programme to be investigated. In addition, pupil data will be shared anonymously with the UK
Data Archive for future research purposes.

Does my child need to take part in the research?

Taking part in the research is optional. If you are happy for your child to take part and for your child's data to be used as
described you do not need to do anything. If you would prefer we did not use your child's data in this research
study you can opt-out by contacting the school office who will pass details onto the schools project lead..
You can also opt-out by contacting the research team directly using the project administrator contact details below. You
can opt out at any point during the project until September 2018.

Does the research have ethical approval?

The research study has received ethical approval from the Ethics Committees at Durham University (date: 14/12/15), the
University of Manchester (DATE) and the University of Nottingham (08/10/15).

Who should | contact about questions or concems?

If you have any guestions, requests or concemns about the study please contact Clare Collyer, Project Administrator,
Durham University, in the first instance on 0191 334 4682, or email clare. collyer@cem.dur.ac.uk_These will then be

passed onto the best person to answer them,

Any formal concerns about this study should be addressed to the School of Education Ethics Sub-Committee,_Durham
niversity via email hi durham k and/or to the R rch man nd Integrity Man r_ University of

Manchester via email to research complaints@manchester.ac.uk or phone 0161 275 2674,

Yours faithfully,

Victoria Menzies, Research Trial Lead, Durham University

MARIA SIGNATURE

Mana Pampaka, Evaluation Lead, University of Manchester

JEREMY SIGNATURE

Jeremy Hodgen, ICCAMS Developer Lead, University of Nottingham

Project Information Sheet Version 2 — 14" September 2016
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Appendix 4B: Revised Parent Information Sheet to Intervention Schools

Clamm Colyer Project Adminstabor
I 1 ba.hﬂ Durharn Uiriversity, Rowen House, Mountoy Certss,
Silokion Road, Durham, DH1 302

Maths Talephong: 0191 334 4687
EmiEl; DEAMSERom, A 6l Uk
Mmmﬂ'lm.ﬁﬂ
Dear Parent/Caner

ICCAMS Maths Research Study -
Increasing Competence and Confidence in Algebra and Multiplicative Reazoning

| am writing 1o ket you know about 4 national maths research study which your child's schoal will be pantssipating in over
the neaxt teeo years (201872017 and 201 T118)

Az part of the study, your child will be asked o complete 3 guestionnare about their atitudes 1o maths and ther maths
teaching during thesr nommal dassroom lessons at two ime points. They will also be asked fo complete a maths
assesarment af the end of Year B, They will be fres 1o choose not 1o participate in the study. Completing these aspects
will take arownd 10 minutes (in 20181 7) and 50 minutes (in 2017/18). Data about your child will also be passed from the
school 1o the research team o help us complete the research. The information provided will be used o look at whether
tha ICCAMS Maths programme (being used by the sohool for the next o years) improves maths atiainment. We expect
ihe findings i benali teaching and learmeng in the futue.

if you agree to your child taking part then you do not need to do anything. if you would prefer your child was not
part of the study or have any questions you should contact Collyer, Project Adminisirator, Durham University, in the first
instanos on 0191 334 4882, or email ICCAMSSoem dur.sc.ulk or inform you child's school.

We prossde more information aboul whal the projed involves below. Flesse read this information before deciding
whether your child should take par.

What iz the ICCAMS Programme?

«Schools has signed up to be invohmed with the ICCAMS programme along with more than 100 other schools across
England. This will involve i2achers in the school delivenng the ICCAMS programme in some maths lessans o all Year T
pupils in 2018017 and Year 8 pupds in 201718, The ICCAMS programme supports teachers in eaching algebra and

Who iz doing fwe recearch ™

Durham University is working with University of Mottingham and University of Manchester, 1o study the irmpact that the
ICEAMS programms has on students” maths attanment and atttedes 1o maths. This study is funded by the Educational
Erdioamment Foundation (EEF) and imvolves Wear T pupils in schools around England

The propect is led by Vic Menzies at Durham University. Maria Pampaka at the University of Manchesier and Jeremy
Hodgen at the University of Nottingham.

What doez the research imoive for my child?

The head teacher of the schood has given parmission for the school to take part. and all Year T pupils will be taught using
the ICCAMS approach for some lessons in Year T and in YWear 8. The University of Manchesier team will be asking pupils
o complete a guestonnaire about their attitudes to maths at the beginning of the propect in Septernber 2018 and again at
the end of the project in summer 2018, Pupils will also be ashed 1o complete a maths sssesament at the end of the study
in surpmer 2018, The ressarch project team will pass the resulis of the assessment 1o the schoal 1o inform leaching.

Resulis from all schools delivenng the ICCAMS lessons will be comparsd o resulis from & companison group whoss
pupils have not been taught using ICCAMS o see how much ICCAMS helps pupils. The funder, the EEF, will also look at

Zm
W Durham E Tﬁmﬂﬂﬁsﬁ;'m

University
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the longer term impact of ICCAMS and will continue to look at pupil academic outcomes (e.g. GCSE and A-Level results)
beyond the end of the ICCAMS programme in July 2018.

How will my child’s data be used?

To help us with this research the school will pass on some background information about pupils (name, date of birth,
gender, Key Stage 2 results, free school meal status and Unique Pupil Number) to Durham University who will share this
with the other university teams. This information will enable the research team at Manchester to match up the information
from the maths assessment and questionnaires with past attainment as well as other contextual information (such as Free
School Meal status) from the National Pupil Database (NPD). All data collected will be treated with the strictest
confidence and will only be used for research purposes —specifically to evaluate the ICCAMS Maths Programme. The
data for your child’s school will be analysed, together with data from other schools, and no individual pupils or schools will
be named or identified in any report.

For the purpose of the research, data collected as part of this project will be shared between the three universities
involved (Durham University, University of Manchester and University of Nottingham). The University of Manchester will
also share pupil data (name, date of birth, school, year group, UPN) with the Department for Education in order to link to
the NFD. The project data will be shared with the EEF and the EEF’s data managers (Fisher Family Trust) to allow the
longer-term impact of the ICCAMS programme to be investigated. In addition, pupil data will be shared anonymously with
the UK Data Archive for future research purposes.

Does my child need to take part in the research?

The ICCAMS programme will be taking place over the next two years in your child's school. However, taking part in the

research project is optional. If you are happy for your child to take part and your child's data to be used for the purposes
described you do not need to do anything. If you would prefer we did not use your child's data in this research

study you can opt-out by contacting the school office who will pass details onto the schools project lead.
You can also opt-out by contacting the research team directly using the Project Administrator contact details
below. You can opt-out at any time during the project until September 2018.

Does the research have ethical approval?

The research study has received ethical approval from Ethics Committees at Durham University (date: 14/12/15), the
University of Manchester {DATE) and the University of Nottingham (08/10/15).

Who should | contact about questions or concemns?

If you have any questions, requests or concemns about the study please contact Clare Collyer, Project Administrator,
Durham University, in the first instance on 0191 334 4682, or email JCCAMS @cem.dur.ac.uk. These will then be passed
on to the best person to answer them.

Any formal concemns about this study should be addressed to the School of Education Ethics Sub-Committee, Durham
University via email to ed ethics@durham.ac.uk and/or to the Research Governance and Integrity Manager, by emailing:
research.complaints@manchester.ac.uk or by telephoning 0161 275 2674 or 275 2046.

Yours faithfully,

ELECTRONIC SIGNATURE
Victoria Menzies, Research Tnal Lead Maria Pampaka, Evaluation Lead,
Durham University University of Manchester

ELECTRONIC SIGNATURE
Jeremy Hodgen, ICCAMS Developer Lead

University of Nottingham
Project Information Sheet - Version 2 — 14™ September 2016
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Appendix 4C: Research Privacy Notice

Privacy Notice for Research Participants

Research at UoM

The University of Manchester (We) conducts reseanch to the highest standards of research integrity to
ensure it is both beneficial and enriches higher learning. As stated in our University Charter our
research outcomes are in the public interest. As part of our commitment to research integrity, we

follow the General Data Protection Regulation (GDPR), the UK Data Protection Act 2018 (DPA) and in the

case of health and care research, the UK Policy Framework for Health and Social Care Research.

We promise to respect the confidentiality and sensitivity of the personal information that you provide to
us, that we get from other organisations, and that we share with other collaborating organisations (such
as other Universities or our research funders). We will tell you how we will use your information, how we
will keep it safe and who it will be shared with. We commit to keeping your personal information secure
and will not use it to contact you for any other purpose unless you have agreed to this.

Research has a special statius under GDPR. Research conducted by our staff and postgraduate research
students (those studying for a PhD or Masters in Philosophy) is defined as making an original contribution
to knowledpe which is published in order to share that knowledpe.

Research projects may also be conducted by undergraduate and taught postpraduate (Masters in
Arts/Science etc) students to fulfil the requirements of their programme of study. Although these
projects are not intended to make an original contribution to knowledge, nor are they usually published,
they are essential to the student’s education and are therefore included under our definition of research.

We are usually the Data Controller for research studies. This means that we will decide how your
personal information is created, collected, used, shared, archived and deleted (processed). When we do
this we will ensure that we collect only what is necessary for the project and that you have agreed to
this. If any other organisation will make decisions about your information, this will be made dear in the
participant information sheet provided to you.

If more than one organisation work together on a project, there may be two or more Data Controllers for
a specific project. If this happens, the organisations will have agreements in place which outline their
responsibilities and details of this will be make clear in the Partidpant Information Sheet, provided to
¥ou.

Information about you

‘Personal data” means any information which can identify you. It can include information such as your
name, gender, date of birth, address/postcode or other information such as your opinions or thoughts. |t
can also include information which makes it possible to identify you, even if your name has been
removed (such as quotes or social media postings).

We will only ever collect personal information that is appropriate and necessary for the specific research
project being conducted. The specific information that we will collect about you will be listed in the
Participant Information Sheet, given to you by the research team.

Version 4; January 2020 Page l|4
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We may process some information about you that is considered to be “sensitive’ and this is called “special
category’ personal data. This includes, but is not limited to, information such as your ethnicity, sexual
orientation, gender identity, religious beliefs, details about your health or past criminal convictions. These
types of personal information require additional protections, particularly in relation to sharing, which the
University ensures are in place.

Under GDPR we must have special safeguards in place to help protect your rights and freedoms when
using your personal information and these are:

- Policies and procedures that tell our staff and students how to collect and use your information
safehy.

= Training which ensures our staff and students understand the importance of data protection
and how to protect your data.

-  Security standards and technical measures that ensure your information is stored safely and
securely.

- All research projects invobving personal data are scrutinised and approved by a research ethics
committes in line with University policies and procedures.

- Contracts with companies or individuals not associated with the University have
confidentiality dauses to set out each party’s responsibilities for protecting your information.

= We carry out data protection impact assessments on high risk projects to ensure that your
privacy, rights as an individual or freedoms are not affected,

- If we use collaborators outside of Europe, we will ensure that they have adequate data
protection laws or are part of privacy and security schemes such as the privacy shield in the
LS.

In addition to the above University safeguards the GDPR and the DPA also require us to meet the
following standards when we conduct research with your personal information:

() the research will not cause damage or distress to someone [e.g., physical harm, fimancial
loss or psychological pain).

(b} the research is not carried out in order to do or decide something in relation to an individual
person, unless the processing is for medical research approved by a research ethics committee,

{c) the Data Controller has technical and organisational safeguards in place (eg. appropriate staff
training and security measures).

(d)  processing a special category of data, this must be subject to a further public interest
test to make sure this particularly sersitive information is required to meet the research

objectives.

The Legal Part

Data protection law requires us to have a valid legal reason to process and use personal data about you.
This is often called a ‘legal basis’. GDPR requires us to be explict with you about the legal basis upon
which we rely in order to process information about you.

For research the legal reason is “Processing is necessary for the performance of o task carried out in the
public interest or in the exercise of official authority vested in the controller” (Article 6 of GDPR):

Version 4; January 2020 F‘ag92|l

31



For sensitive information the legal reason is: “the processing is necessary for archiving purposes in the
public interest, scientific or historical reseorch purposes or stotisticol purposes.. which shall be
proportionate to the aim pursued, respect the essence of the right to data protection and provide for
suitable and specific measures to safeguard the fundamental rights and the interests of the doto
subject”. (Article 9 of GDPR).

When research involves criminal convictions, the legal reason is listed in Schedule 1 of the Data
Protection Act 2018 which requires that special safeguards are in place.

Where we need to rely on a different legal reason, such as consent, this will be listed in the Participant
Information Sheet provided to you. In clinical trials or medical studies, for example, we may use the
following reason:

® “Processing is necessory for the purposes of preventive or occupotionol medicine, for the
assessment of the working capacity of the employee, medical diagnosis, the provision of health or
sociol core or treatment or the monagement of heolth or sociol core systems ond services on the
bazis of Union or Member Stote low or pursuant to controct with o health professional and

subject to the conditions and safeguarnds™.

We may also use your personal information for additional research purposes, such as other analysis or
future projects on the same ressarch topics. This & known &5 & secondary USE oF purpose.

If we want to do this it will be explained to you in the Participant Information Sheet and we will ensure that
your information will not be used in ways which might hawve a direct impact on you (such as damage or
distress) or will lead to decisions being made about you.

Sharing your information

Your personal information will be kept confidential at all times and researchers are asked to de-identify it
(anonymise), pseudonymise (remove any information which can identify you such as your name and
replace this with a unigue code or key) or delete it as soon as possible. However in some cases it may not
be possible to de-identify your information as it is necessary in order to achieve the aims of the research.
If this is the case you will be informed of this in the Participant Information Sheet.

Your personal information as well as any de-identified information will only be shared with members of
the research team in order to conduct the project. If they need to share your information with ampone
else including anyone outside of the European Economic Area (which includes all countries of the
European Union as well as Norway, lceland and Liechtenstein), vou will be told who they are and why this
is the case in the Participant Information Sheet.

We also sometimes use products or services provided by third parties who camy out a task on our
behalf, such as Dropbox for Business, which is used for sharing resesarch data. These third parties are
known as data processors and when we use them we have agreements in place to ensure your
information is kept safe. This does not ahways mean that they access your information but if they do this
will be outlined in the Partidipant Information Shest. As Data Controller, we will always remain
responsible for keeping your information safe throughout the research.

We will only keep your personal information for as long as necessary to complete the aims of the
research. However, some personal information (including signed records of consent) will be kept for a
minimum amount of time as required by external funders or our policies and procedures. You can read
more about how long we will keep this information for in our retention schedule The Participant
Information Sheet will state how long your personal information will be kept and for what purpose.
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For some research projects, your de-identified or pseudonymised information will be kept after the
project has ended, placed into a data repository/online archive for sharing with other researchers or
used in future research If the researchers woluld like to do this with your information you will be tald in
the Participant Information Sheet.

When using research repositories, researchers are often required to upload their supporting or

underlying data which may be identifiable or sensitive. The repositories have technical controls in place
to ensure that only authorised individuals can access the information.

Your rights

By law you have rights in relation to the personal information we hold about you. These indude the right
to:

* See the information/receive a copy of the information;

# Comect any insccurate information;

+ Have any information deleted;

# Limit or raise concenns to our processing of the information;
+  Move your information | “portability™).

Thesze rights only apply to your information before it is anonymised as once this happens we can no
longer identify your specific information. Sometimes your rights may be limited if it would prevent or
delay the rezearch. If this happens you will be informed and have the right to complain about this to the
Information Commissioner.

If you have any questions about how your personal information is used, or wish to exercise any of your
rights, please consult the University's data protection webpages_ If you need further assistance, please

contact the University’s Data Protection Officer, Alex Daybank (datsprotedion®@manchester acuk) or
write to:

The Data Protection Officer

Information Governance Office, Christie Building
University of Manchester, Onford Road
Manchester M13 9PL

If you are not happy with the way your information is being handled, or with the response received from
us, you have the right to lodpe a complaint with the Information Commissioner's Office at Wycliffe
House, Water Lane, Wilmslow, SK9 SAF | https://ico.ong uk/).

Version 4; January 2020 Paged|4
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Appendix 5: Updated Letters to Parents and Schools (after GDPR)

Appendix 5A: GDPR Letter to Schools (June 2018)

Room B4.1, Ellen Wilkinson Building
University of Manchester

Greater Manchester

M13 9PL

6t June 2018

Dear [insert name of head or lead teacher],

Information on ICCAMS Maths Independent Evaluation Research Study

What is this study?

As you know you are taking part in the evaluation of a project called ICCAMS Maths. This study is funded by the
Educational Endowment Foundation (EEF) and involved Year 7 (now Year 8) students in 109 schools around England.
The project intervention and its delivery to schools is led by Jeremy Hodgen (UCL Institute of Education, previously at
Nottingham University) and Vic Menzies (Durham University), and the independent evaluation by Maria Pampaka
(University of Manchester).

More information on the project can be found at: https://educationendowmentfoundation.org.uk/projects-and-
evaluation/projects/increasing-competence-and-confidence-in-algebra-and-multiplicative-structur/

What information are we collecting, and why?

You will already have been contacted by a member of the evaluation team to arrange for students to take a maths test
and complete a brief questionnaire about their maths attitudes and perceptions of maths lessons. The results will help
us find out whether the ICCAMS Maths programme makes a difference to pupil learning and attitudes. This will take 50
minutes and will be administered between June and July 2018 by staff from University of Manchester with support from
invigilators from your school. In addition we will be sending a link (and hard copy) to a teacher survey about teachers’
practices in mathematics lessons.

Who has access to the information?

For the purposes of research, the responses from the maths assessment and questionnaires will be linked to
background information about pupils (name, date of birth, Key Stage 2 results, Free School Meals Status, gender, and
Unique Pupil Number) held by the National Pupil Database (NPD, held by the Department for Education, part of the UK
Government) or provided by the school. Pseudoanonymised data (information that does not contain a name but which
enables identification by use of an identification number) will be shared with the Education Endowment Foundation
(EEF, who funded the trial), EEF’s data processors Fischer Family Trust, Durham University and, in an anonymised
form, with other research teams and potentially the UK Data Archive. Further matching to NPD data may take place
during subsequent research.

Test results will be disclosed to the school. It is then for the school to justify how you use this data — the school will be
obliged to inform parents and carers about this.

How do we ensure this information is managed securely?

Student and teacher data will be treated with the strictest confidence. We will not be transferring any identifiable
information outside the EU and will be taking appropriate measures to ensure it remains secure at all times. This will
be achieved with the use of password protected transfer, and the use of secure servers when transferring data
between the research teams and to Fischer Family Trust. We will not use your students’ and teachers’ names or the
name of any school in any report arising from the research. A pseudoanonymised dataset will be transferred to EEF’s
data processors, Fischer Family Trust at the end of the project. Responses to tests and questionnaire responses will
be linked to NPD data and then analysed anonymously. Once matching and reporting of findings is completed all
personal data will be destroyed in line with our universities’ procedures (maximum length held 10 years).
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Data for this project is being used in line with public interest (Article 6 (1)(e) of the General Data Protection Regulation)
to carry out research and inform future educational provision in relation to mathematics teaching and learning.

Your choices

Students and teachers can withdraw at any time by 15t September 2018. If you know of students who chose (either on
their own or via their parents/carers) NOT to take part in the research and their data not to be processed as above
please let us know. Similarly if you have any questions about this research, please inform Jack Quinn on 0161 275

3385, or email iccams-maths@manchester.ac.uk. Alternative contacts are also provided at the end of this
letter.

Thank you again for your support for this important study.

Kind regards,
Ao rpake,

Maria Pampaka

Evaluation Lead, University of Manchester

!

\[tf (/f -

‘\)‘w[yfjﬂq J ﬁ/‘/'&/
Vic Menzies

Trial Delivery Lead, Durham University

Gt

Jeremy Hodgen

ICCAMS Developer Lead, University College London

For further information about how the delivery team, Durham University and UCL, will process personal data
as part of this project please contact:

ICCAMS Research Team — School of Education, Durham University, Leases Road, Durham, DH1 1TA
ICCAMS Project Administrator - Email: mary.l.nezzo-thompson@durham.ac.uk Phone: 0191 334 4682

Durham University’s privacy statement relating to the project can be found at: http://iccams-maths.org/durham-
privacy-notice/

The University of Manchester’s privacy notice for research participants which explains how data is processed at
Manchester can be found at: https://www.manchester.ac.uk/discover/privacy-information/data-
protection/privacy-notices/
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Appendix 5B: GDPR Letter to Parents and Carers (June 2018)

Room B4.1, Ellen Wilkinson Building
University of Manchester

Greater Manchester

M13 9PL

6t June 2018

Dear Parent/Carer,

ICCAMS Maths Independent Evaluation Research Study

What is this study?
| am writing to let you know about the final stage of the ICCAMS evaluation.

We have previously let you know about a project called ICCAMS Maths. This study is funded by the Educational
Endowment Foundation (EEF) and involved Year 7 (now Year 8) pupils in 109 schools around England. The project
intervention and its delivery to schools is led by Jeremy Hodgen (UCL Institute of Education, previously at Nottingham
University) and Vic Menzies (Durham University), and the independent evaluation by Maria Pampaka (University of
Manchester).

More information on the project can be found at https://educationendowmentfoundation.org.uk/projects-and-
evaluation/projects/increasing-competence-and-confidence-in-algebra-and-multiplicative-structur/

How will we collect this information, and why?

As part of this evaluation, we now need your child to take a maths test and complete a brief questionnaire about their
maths attitudes and perceptions of maths lessons. The results will help us find out whether the ICCAMS Maths
programme makes a difference to pupil learning and attitudes. This will take 50 minutes and will be administered
between June and July 2018 by staff from University of Manchester with support from your child’s school. We will also
provide the maths tests results to the school for their own use as described in previous correspondence.

Who has access to the information?

For the purposes of research, the responses from the maths assessment and questionnaires will be linked to
background information about pupils (name, date of birth, Key Stage 2 results, Free School Meals Status, gender, and
Unique Pupil Number) held by the National Pupil Database (NPD, held by the Department for Education, part of the UK
Government) or provided by the school. Pseudoanonymised data (information that does not contain a name but which
enables identification by use of an identification number) will be shared with the Education Endowment Foundation
(EEF, who funded the trial), EEF’s data processors Fischer Family Trust, Durham University and, in an anonymised
form, with other research teams and potentially the UK Data Archive. Further matching to NPD data may take place
during subsequent research.

Test results will be shared with schools, as previously agreed, as this is expected to support your child’s and others
education. As a parent or carer, you have the right to object to the sharing of test results with the school. You will need
to inform us if you object to this (see information at the end of this letter).

How do we ensure this information is managed securely?

Your child’s data will be treated with the strictest confidence. We will not be transferring any identifiable information
outside the EU and will be taking appropriate measures to ensure it remains secure at all times, including the use of
password protected transfer, and the use of secure servers. We will not use your child’'s name or the name of the
school in any report arising from the research. We expect that your child will enjoy doing the tests and being part of
the project. A pseudoanonymised dataset will be transferred to EEF’s data processors, Fischer Family Trust at the
end of the project . Data from your child’s test and questionnaire responses will be linked to NPD data and then
analysed anonymously. Once matching and reporting of findings is complete all personal data will be destroyed in line
with our universities’ procedures.

Data for this project is being used in line with public interest (Article 6(1)(e) of the General Data Protection Regulation)
to carry out research and inform future educational provision in relation to mathematics teaching and learning.

36



Your choices

Your child may withdraw at any time until 15t September 2018. If you would prefer your child NOT to take part in the
research, or their data not to be processed as above, or have any questions about this research, please inform Jack
Quinn on 0161 275 3385, or email iccams-maths@manchester.ac.uk. Your child will still have to take the test, but their
test will not be passed to us. You could also use the alternative contacts at the end of this letter — your choices will be
communicated between the teams so you only have to inform us once.

Thank you again for your support for this important study.

Kind regards,
AR rpass,

Maria Pampaka

Evaluation Lead, University of Manchester

|
v

v

\ 4&{“77:4 J /5//&7

Vic Menzies

Trial Delivery Lead, Durham University

G

Jeremy Hodgen

ICCAMS Developer Lead, University College London

For further information about how the delivery team, Durham University and UCL, will process personal data as
part of this project please contact:

ICCAMS Research Team — School of Education, Durham University, Leases Road, Durham, DH1 1TA
ICCAMS Project Administrator - Email: mary.l.nezzo-thompson@durham.ac.uk Phone: 0191 334 4682

Durham University’s privacy statement relating to the project can be found at: http://iccams-maths.org/durham-

privacy-notice/

The University of Manchester’s privacy notice for research participants which explains how data is processed at
Manchester can be found at: https://www.manchester.ac.uk/discover/privacy-information/data-protection/privacy-

notices/
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Appendix 6: ICCAMS Material Examples
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Figure 6A: Annotated description of Lesson 3A, as presented to LD during PD session 1 (from “PD session 1” slides)
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Figure 6B: Suggested flow of multiplication lessons from ICCAMS handbook
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Appendix 7: Participant Information Sheet for Students and Student and Teacher
Questionnaires

Appendix 7A: Participant Information Sheet for Students (Test and Questionnaire)

Education

Endowment
The University of Manchester AVA Foundation

Teaching and Learning Mathematics (ICCAMS)

Dear Student,

You are being invited to take part in an evaluation study run by the University of Manchester (Dr Maria
Pampaka) in conjunction with the UCL and Durham University. The study aims to find out if one particular
approach of teaching mathematics, called ICCAMS maths, to Year 7 and 8 students gives different results
than normal maths teaching. Before you decide to complete this questionnaire and maths assessment it is
important for you to understand why the research is being done and what it will involve.

The ICCAMS project, which stands for Increasing Competence and Confidence in Algebra and
Multiplicative Structures, is looking at ways of making school mathematics more interesting and relevant.
Your school is one of the 109 schools that have agreed to take part in this study. Our team at the
University of Manchester is responsible for finding out whether ICCAMS maths is any better than the usual
maths teaching you get in secondary schools.

To do that we are asking you and all Year 8 students in the 109 schools to complete a questionnaire about
your feelings and attitudes towards mathematics and your thoughts on how you learn mathematics and a
maths test. This will allow us to compare results from schools who taught with ICCAMS and those without,
to see if ICCAMS maths is any better.

We are asking you to provide your name to allow us to link your answers with those you provided at the
start of Year 7 and also with other information about you which your school will provide to us. For the
purpose of research, the responses will be linked with information from the National Pupil Database (held
by the Department for Education) and shared between the three universities involved (University of
Manchester, Durham University, and UCL), the Department for Education, EEF, EEF’s data contractor (a
company working for EEF) FFT Education in a form that will not allow you to be readily identified (your
name will not appear) and in an anonymised form (all information which might enable you to be identified
removed) to the UK Data Archive. Please note that your participation is entirely voluntary and you have the
right to withdraw by contacting the named researcher below by 1% September 2018.

Your responses to this questionnaire will be treated confidentially and no-one else will see your individual
answers. Your school will receive results of the maths assessment to help you and other students’ learning
of mathematics.

The researchers will analyse the data from all students and will use combined results in their reports.
Please answer all questions as best as you can. By completing and returning this questionnaire we take it
that you are happy to take part in this research. We thank you in advance for your help.

Yours faithfully,

Maria Pampaka

Evaluator of the ICCAMS Maths
The University of Manchester
maria.pampaka@manchester.ac.uk

For any questions about the study or how your data will be used or if you don’t want us to use your data
please inform Jack Quinn at iccams-maths@manchester.ac.uk
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Appendix 7B: Student questionnaire

Education
‘v‘ Endowrnlent
The University of Manchester Foundation

Teaching and Learning Mathematics (ICCAMS)
Student Questionnaire

SECTION A - ABOUT YOU AND YOUR CLASS

Today's date:
First name:

Last name:

Date of birth:

| am a (please circle):
School name:

Class name:
Maths teacher's name:

Second maths teacher's name (if you have one):

SECTION B - YOUR FEELINGS ABOUT MATHEMATICS

How much do you agree or disagree with the following statements?
(Please circle the appropriate number in each line)

Strongly Disagree Unsure Agree Strongly
disagree

. Mathematics is important to me 1

. Learning maths is enjoyable for me 1

| am interested in learning new things in maths

I never want to take another mat