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1 Introduction

At the inception of work on developing the SNSA, Scottish Government and ACER agreed that in the
first year of implementation (AY 2017-18) an interim reporting scheme would be used, based on an
international scale for each subject area developed by ACER that reports learning in the subject area
on a continuum, from early years to mid-secondary school. It was also agreed that, from the second
year of implementation (AY 2018-19), SNSA would be reported on a new scale for each subject area,
constructed based on data from Scottish children and young people. Each of these scales can be
used to report capacities from early years to mid-secondary school, thus enabling monitoring of
progress over time. This paper outlines how the Scottish long scales have been developed, and the
proposed school-level reporting for AY 2018-19.

In designing the reports for AY 2018-19, care has been taken to preserve the formats of AY 2017-18
reporting as far as possible, in order to allow teachers, school leaders and local authorities to build
on their understanding of the features of SNSA reporting that they have already assimilated. At the
same time the new reporting will allow more nuanced interpretation of children’s and young
people’s literacy and numeracy capacities and, over time, the ability to monitor trends at individual,
class and school levels.

The basic suite of school-level reports under development for the beginning of AY 2018-19 is similar
to that for AY 2018-19: '

¢ Individual learner report
o Group diagnostic report
¢ Group aggregate report

Later in AY 2018-19, once equating with the AY 2017-18 scale (the interim scheme) has been
completed, results for the first year of implementation will be transposed onto the Scottish scale,
and a year-on-year trend report, comparing year group performance at class or school level, will be
available,

Local authority reports for AY 2018-19 will also be reported on the long scales. These will be
discussed at a later stage.

This paper first outlines the key stages in the construction of the long scales for Scotland, and then
presents mock-ups of the school-based reports under development.
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2 Construction of the Scottish long scales

Data used for constructing the long scales described in this paper are from the November 2017 and
March 2018 norming studies, and from the long scale equating study conducted in February—March
2018.

The SNSA comprises 11 assessments, at four stages, in three subject areas, as shown in Table 1.

Table 1 Assessments administered in SNSA AY 2017-18

Primary 1 literacy numeracy

Primary 4 reading numeracy writing
Primary 7 reading numeracy writing
Secondary 3 reading numeracy writing

The scales are constructed using data from learner’s completion of assessments in each subject area.
Each subject area has assessments that measure capacity in that particular area; therefore each
subject area has its own separate scale.

The aim of long scale development for SNSA is to make it possible to measure capacities of learners
in different stages of a subject area on the same scale, thus aliowing monitoring of growth as the
learners move through the stages. Three scales have been constructed: one for reading, for the
reporting of P1{literacy), P4 reading, P7 reading and S3 reading capacities; one for numeracy, for the
reporting of P1, P4, P7 and S3 numeracy capacities; and one for writing, for reporting P4, P7 and 53
writing capacities.

There are two basic ingredients for a robust reporting scale. First, each assessment must comprise
items that are psychometrically robust, and the set of items as a whole must measure a unified
domain {e.g. numeracy}. Secondly, to construct a tong scale, there must be sound statistical linkage
hetween the sets of items in each subject area’s assessment. The extent to which SNSA meets these
criteria is addressed helow.

2.1 Robustness of items within each assessment

To evaluate whether a set of items is psychometrically sound, it is necessary that each item
discriminates effectively between learners who have the knowledge or skifl that underpins the item,
and those who have not; and the set of items as a whole measures a unified latent trait {e.g.
numeracy). One key summary statistic that is usually used to indicate that items in an assessment
are working well as a set is a reliability statistic. Table 2 shows the reliabilities of the 11 assessments
using Cronbach’s Aiphas. Reliabilities above 0.75 are typically considered as satisfactory and above
0.80 as excelient.
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Table 2 Assessments’ reliability results SNSA AY 2017-18

Form Reliability
P1 numeracy | 0.840
P1 literacy 0.849
P4 numeracy | 0.868
P4 reading 0.880
P4 writing 0.882
P7 numeracy | 0.889
P7 reading 0.860
P7 writing 0.820
S3 numeracy | 0.880
S3 reading 0.887
S3 writing 0.780

The summary of the results presented in Table 2 shows that the reliabilities of all assessments forms
were satisfactory to excellent (more than 0.75).

2.2 linking between assessments

Once the validity of each assessment has been established, the next step is to equate the
assessments across year groups, to place them on the same scale. Witha wide gap of three school
years between each of the assessments in a subject area (P1, P4, P7 and $3), the most efficient way
of equating is to administer assessments to learners in intervening year groups that contain items
from the year group assessments on either side. Accordingly, a ‘long scale equating study’ was
implemented in February and early March 2018 to a sample of Scottish children and young people in
P2, P3, P5, P6, S1 and S2. Each of the assessments was constructed using clusters of items from
adjacent and adjacent-but-one year groups. For example, the P2 and P3 numeracy assessments both
included P1 and P4 numeracy items, with more P1 items in the P2 assessment, and more P4 items in
the P3 assessment. A similar pattern was followed throughout.

The methodology used to evaluate the quality of the linking {and therefore validating the equating
to create a long common scale) is to check whether the items are behavingina similar, parallel
fashion with the different year groups. ideally, for example, children in P3 will succeed relatively less
often on P4 numeracy items than children in P4, and to a similar degree. {A difficult item for P4s will
he even more difficult for P3s; an easy item for P4s will be relatively easy for P3s, but not as easy as
for P4s.) ltems that are shown to be dissimilar in their performance in different year groups are not
considered good linking items and would not be used for the equating. On the whole the long scale
equating study demonstrated reasonably good linking between assessments in adjacent year
groups.

For the equating analysis, performance of the linked items was compared with their performance in
the adjacent year {e.g. P1 item difficulties with those of the same items in P2 and P3, Hem difficulties
in P2 and P3 with those of the same items in P4, etc.) ltems that were not performing well as links
were removed from the equating. With the resulting final sets of linked items, the differences in
mean difficulties were used to determine the locations of items from these different assessments to
be put on the common scale.

The equating from P4 to $3 is unproblematic. More items were removed from linking between P1
and P2 literacy, and between P1 and P2 numeracy, than from the other linked sets of items. These
kinds of results have been observed in other contexts where the aim has been to map the skills
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development of very young children onto a scale with those of children in higher years of schooling. !
Appendix 1 provides more detailed illustration of the issue.

Nevertheless, we recommend that all three subject areas be reported on long scales, from P1 to 53
in the case of reading and numeracy, and from P4 to S3 in the case of writing.

‘Don't let the perfect be the enemy of the good.’

While there is some degree of uncertainty in the linkage from P1 to P4 for both literacy and
numeracy, our recommendation is to build the long scale and its reporting in AY 2018-19 on the hest
estimate we have of that linkage, and to accompany the reporting with indications that the equating
as a whole is provisional, and will be reviewed and adjusted if necessary over the coming two years.

The recommendation is made taking into account the fact that SNSA’s mapping of individuals’ and
cohorts” growth between P1 and P4 will not be possible until AY 2020-21, when the children who
were in P1 in AY 2017-18 reach P4. This defay will allow two more years of collection and review of
data to interrogate the stability of the linking between stages. A research and analysis plan can be
developed if SG wishes to go ahead with this methodology. Maintaining continuity in the framework
and construction of the item pools — particularly at P1, but more generally for all of the assessments
—will be an important ingredient for maintaining the stability of the measuring scale.

‘If you want to measure change, don’t change the measure,’

If the linking proves to be stable over this period, the long scales commencing at P1 for
literacy/reading and for numeracy may validly be confirmed. If not, there would be several options,
including

¢ limiting the P1 assessments to items that work well in fitting to the long scale {e.g. for
literacy, only including comprehension items;

o reporting P1 results on a stand-alone scale (rather than the long scale}, which would still
allow year-on-year trend analysis {P1 2017-18 compared with P1 2018-19, P1 in 2019-20,
etc.); or

o providing only diagnostic, item-by-item reporting on P1 assessments.

1 There are a number of possible explanations for this, and they differ for literacy and numeracy.

One of the contributing factors is that growth In learning at this emerging stage is rapid and may be sudden, in spurts,
rather than on a smooth course as the model assumes. In the case of literacy, in particular, the assessment comprises two
distinct kinds of tasks: those that measure what Scott Paris has called ‘constrained skills’ - skills that are learnt and
mastered completely by most children within the first one or two years of schooling; and ‘unconstrained skills’ — skills that
continue to develop over time. An example of a constrained skill is knowledge of the letters of the alphabet. An example of
an unconstrained skill Is text comprehension. Because something like alphabet knowledge is legitimately assessed at P,
but is irrelevant for most chifdren at P4 {and for many at P2}, items addressing that knowledge do not show parallel
difficulty for the two year groups. Our analysis shows that, of the items that do not “fit’ between P1 and P2, the majority
are measuring these ‘constrained skills’.

In the case of numeracy, items assessing content beyond early level curriculum were found to be refatively more difficult
for children in P1 than In P2&3, which is not unexpected: both norming studies, on which the Pt data are based, were
conducted tao early in the school year for even the more capable Pt children to have encountered this advanced content.
Other areas, where items were found to be relatively easy for children in P1, included areas where everyday experience {in
contrast with curriculum experience) will help to develop understanding, e.g. recognition of the new £1 ¢oin and reading
analogue clock times.
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2.3 Distribution of Scottish learner capacities across the calibrated long
scales

The ensuing discussion assumes that in AY 2018-19 all three subject areas will be reported on long
scales, from P1to 3 in the case of reading and numeracy, and from P4 to 53 in the case of writing.

Figure 1 shows how each year group'’s capacity in numeracy, reading {literacy) and writing is
distributed, once the results of the assessments have been calibrated onto a single long scale, The
red diamond is the mean of each year group’s capacity; the dark green horizontal bar is the median;
the dark blue shading is the middle 50%, and the mid-blue is the 5t percentile to 95 percentile.?

Pl P4 P7 53 P4 P7 53 Pl P4 P7 53

Reading Writing Numeraccy

Figure 1 Sketch of progression from P1 to 53

Figure 1 shows that there is much overlap in capacity hetween the year groups, increasingly so as
the year groups get higher,

2.4 Metric for the long scales

The metric proposed for the three long scales — reading, numeracy and writing — takes the mean
capacity of P4 in AY 2017-18 as the centre of the calibration.

In order to translate the scale into a more interpretable form than scores, bands of capacity are
drawn across the scale, above and below the mid-point, with a range of scores in each band. The

2 please note that this is a sketch only, with all three subject areas presented on the same figure for simplicity’s sake, The
results for numeracy, reading and writing do not sit on the same scale.
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bands are numbered, arbitrarily, from 1 to n (depending on the number of bands), and described in
140 words,

The logit scale {the basic unit of measurement used in item response theory) is converted to a more
user-friendly metric, with a scale score of 500 set for the P4 mean in AY 2017-18. The variance
across subject areas differs, so the standard deviations differ across subject areas. However, for each
subject area a unique algorithm has been used to convert the logits to scale scores. In this way, the

145 number of bands in the proposed model has been standardised, such that each year group can be
reported on the same range of bands, as shown below in Figure 2,

With
RP=0.667

Numeracy Reading {literacy} Writing

BAND | P1 P4 |P7 {S3 [Pl (P4 |P7 |S3 |P4 |P7 |S3

12

11

iy
o

= MNW ] B OV N o0 WO

Figure 2 Reporting bands for each year group, for oll subject areas

150  This design has the following features.

155 .

160

The metrics for the three subject areas have the same anchor point: P4 mean in AY 2017-18,
set at a scale score of 500,

The number of bands is the same for numeracy and reading {but fewer for writing, as the
scale only spans P4 to $3).

Each year group will be reported on six bands.

The range of bands on which results will be reported per year group will be the same across
subject areas, with the same range of score points in each band.

The lowest scale score will be greater than zero; the highest scale score will be below 1000,
(There is a good buffer at both ends of the scale, but if capacity improves remarkably, 1000
may be exceeded.)
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e The metric is refined enough to be likely to show growth over time in the vast majority of
learners.

¢ Overall, each band encompasses sufficient items that have been administered to Scottish
learners to give examples for the generalised description of the skills, knowledge and
understanding that they address.

Except for the top and bottom of the scales, bands appear on the reports for more than one year
group. This is because of the overlap of capacities, as seen in Figure 1. While the bands have the
same numerical value across year groups, and indicate the same degree of capacity as a ‘latent trait’,
the descriptions of the bands will vary slightly across year groups. This is to accommodate the fact
that the manifestation of that trait will vary according the way it expresses itself at different stages
(as reflected in the different items presented in each year group's assessment).

As agreed for AY 2017-18, the response probability (RP) value is 66.66% {RP66). This means that
reporting a child or young person as demonstrating capacity of ‘Band xx', means that the child or
young person typically succeeds on items within that band 66% of the time — in other words, the
child or young person is twice as likely as not to succeed on tasks of the Band XX difficulty level.

2.5 Described bands of capacity

As mentioned in the previous section, the long scale reports will include descriptions of what it
means for a child or young person to achieve a band. This reporting allows interpretation of the
bands and scale scores. The descriptions will initially be based on the pool of items included in the
AY 2017-18 assessments, together with items that have been successfully trial tested with Scottish
learners, through the in-test trialling conducted in 2017-18.

The SNSA is designed to reflect the Curriculum for Excellence (CfE}, and pools of items selected for
the assessments have aimed from the outset to address parts of CfE as they are articulated in the
literacy and numeracy benchmarks and organisers. SNSA band descriptions will align with the
content and language of CfE as far as possible, while also reflecting empirical evidence from the
assessment items. As SNSA matures, the item pool will be refreshed and replenished to increase its
approximation to the CfE. As a concomitant, the band descriptions will be reviewed and modified
over time with a view to bringing them ever closer to the concepts and content of CfE.
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3 School level reports scheduled for release at beginning of

AY 2017-18

This section provides mock-ups of the school-level reports. Please note that the mock-ups are in
draft form: text description following each mock-up indicates where the mock-ups differ from what
is planned for the live reports.

Please note also that the scale score ranges shown in the mock-ups are draft only.

3.1 Individual report

3.1.1 Section 1 mock-up and description

Literacy
INDIVIDUAL REPORT

HANE Mathew Bidges

OATE i5/03/19

CCHGOL Canfeld Schoot

ASSESTMENT Primary ] Literzcy 201819

ASSESSMENT SUMMARY

A
an dBE%‘Cc)IVg

521 and above

Band 5
441 - 520

Band 4
361 - 440

Msthes
Band 3 @ e

281 - 360
Band 2
201 - 280

Band |
Up to 200

Orverall Mathew hay achieved Bard 3 on the PE Stottish Nationad Standardised Assesyment for Etoracy,
Mathew needs to concentrate un developing dilds in Tools for reacing and in Understanding, analysing and eviluting

The next page of thiy report ghves more detat about Mathew's performance om indwiduat questions.

OVERALL CAPACITY BEMOMSTRATED

Lorem ipsum dolor sit amet, modus eripul dolones £0s ro, graecis madedrem ¥t re,
matlis viderer ¢f pro. Fam wisi seaserit serpserif noy mnim surdtate imperdiel an sea
Pro dizm guidam feoreet ey, in uty gtiam dogquentiam sigriferynque. Ex nec papulo
comznire adversarium, cum aw minim efidendi, pro no Titeliegat elaboraret Eam amel
animal aceusamus ei, poima deseryisse expatendss pe aec, fa dfquam intetegebat vis

Lorem ipsum dolor sit amet, modus eriput datores eos o, graechs medicerem sit ne,
molis vidares & pro Fam wisi sensent seopsent no, minim survitate impenfiet an sea
Pro dam quidam faoreet eu.in utu etiam ¢loguentiam e, Ex nec populo
convenire adversanium, curn cu arrm efficiendy, poo no intelfemt elaboraret Eam amet
animal accusamus & prima decenssse expetendis na nec. dn Ziquam fitelegebat vis

Loten ipsum dofor §1 amet, modus erpuit doores eos no, graecis mediog rem sit ne,
molhs viderer e pro. Fam wist sensent teipsent #0, martm suidtate imperdiel a0 fea
Pro diam quidem laoreet €, in usu etiam eloquantam sgniferumnque, Ex rec popule
cormering adversanium, cum cu minim effidends, pro re intefagat elaboraret Eam amet
2rimal acqusuras o, prend deseruse eapetends ne nec in aiguam intellegebat vis

Lorem ipsum defer 54 amet modus eripuit dolores £0s noy grases madocrem st ne,
molis viderer ¢f pro. Tam wisi senseril 1ipsenit no, minim sunvtate imperdiet an sea.
Pro dam quidam Lioncet ¢y, in uiu elism efoquentiam signiferumegue, Fx nee poplle
comverire adversanium, cum cu minim effidends, pro ro nleltegat elaboraret. Bam amet
arimal accusarrys #F, prima geteruiste expatendis a2 nec. fn afiquam intefegebal vis

Lerem igsum dolor st amatmedus enigoil dofones €03 no, graeds medoerem st ne,
mclls viderer of pro. Fam wisi tonserit Wipserit ho, minim susvitate imperdiet 2n fea
Pro dam quidzm laoreet ey, in usiu etiam cloquentiam signferumque. Ex nec populo
eorrierire adversarum, cum ¢y minim efidend, pro ro intetlegal elsboraret Eam amet
arfmal azeusaras ¢, poma deseruisie expetendis ra nec. n afiquam intelegebat vis

Eorem ipsum doler $it amet, modus enipull do'oros eoy no, graecis madictrem st re,
molts yiderer ¢ peo. Eam wish teasenit seriptent ro, mnim survitate impardiet an sea
Pro ciany guidam laoreet ew,in usu etizm eloquentiam s@gnderumque. £x rec populo
comveaire adversaium, cum cu mnim efiddends, pro co intellegat eltboraret Fam amet
arimal accusamus el prima diseruisse expaiendis ne nec. bn 2fiquam intelfegebat vis

The layout should be familiar to users, since it Is quite similar to the layout of the 201718 individual
report. The Assessment summary refers to the band in which the learner's capacity lies, rather than
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High, Medium or Low. The organiser descriptions (e.g. ‘Mathew needs to concentrate on developing
skills in Tools for Reading ...} will be similar to the ones for AY 2017-18. The graphic display will
include the scale to the left, represented by a line with arrows. For P1 (as in the maock-up illustration)
the arrow only appears at the top. Each band label has a scale score range printed below it. The
child’s capacity is represented by a circle. A generalised description of the skills, knowledge and
understanding typically demonstrated by a learner at the given capacity is to the right of the graphic.
The descriptions will be based on the items that have been presented in the SNSA in this region of
the scale for this year group (though not necessarily on the items that this learner has seen).

Six band descriptions will be shown on each report. This P1 report shows Bands 1 to 6. P4 reports
will show Bands 4 to 9; P7 reports will show Bands 6 to 11 and $3 reports will show Bands 7 to 12.
(See Figure 2 above.)

If a learner's result is outside the 'relevant' range of bands for the assessment, their result will be
reported as the highest or lowest band in that year group’'s set, with ‘and above’ or ‘and below’ on
the band label {except for Band 1 where there will be no ‘and below’). for example, since the
highest band shown on the P1 reports is Band 6, the label says ‘Band 6 and above’. The capacity of a
p1 child performing above Band 6 would be shown in a circle at the top of the scale in section 1 and
section 3 of the individual report. Labels on other reports will say ‘Band 9 and above’ etc. The child's
actual scale score will be shown where relevant,
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3.1.2 Section 2 mock-up and description

Literacy
INDIVIDUAL REPORT

NAME Mathew Bridges

awdio support

Retrieve information from a 3-sentence narative without autfio support

SNSA

The Scottish Hational
Stanctandsed Asstsaments

DATE 15/43/19

Prifnary 1 Literacy 2018-19

SCHOOL Canlield Schoot ASSESEMENT
TOQOLS FOR READING
Descriplor Difficuky
Identify a high requency, tingle-letter viord, in a sentence, with o audio support fand )
Identify a synonym lor a word in Lhe conteat of a short nasrative with audio suppott fand 3
Identify the text that shows the tile on a book cover Band 4
tdentify a cormimaon digraph at the end of a word Band 3
Identify the fitst seunt in a word diferentialing be tween Smilat sound ng letters +Band 4
Malch a word te a piiure vhhen all the words start with /p/without audio suppont Band 2
Match a picture to a wotd when at the images start with frfvithout audio @ppmt Bad 2
Malch a word toa picture when 3l the words stas with Jnf without aud:o sup.pox.i Band 1
Identify the fiust tetter of a short phoncticatly, regular word Bad 2
Identidy the first fettes of a short phonetically, regular word Rind 4
Matcha lelter toits sound Band 2
Match a picture to a word whenimages smnw;lﬁ ;ﬂffwent sounds B2
Distinguish a lelter from a picture, a symbot a.nﬂ 3 numedal fand |
Predict a narrative’s eontent lrem vigwing a book cover fand 1 '
. identify the last letter of a 3-letter, .plmnelicallﬁ regular word Burid 6 ancd abowe
fdentify the upper case '-?rsfon.oi alower cate Iet:ter Bind 2
Replace the hirst leller of o S-ieller.-WOnezica'\iy..iegu!.zr wotd to change its meaning Bund 2
Match a leller toits sound T Band 2
Match a piclure to a veord whien the images start with dffecent leltess Band 2
Distinguish a wiord from a symbol and animage Rand 7
Match a fetler Lo its sound Band & and abare
Katch a [etter Lolls sound Bind |
UNDERSTANDING, ANALYSING AND EVALUATING
Desarigtor Diffiadty

Teack a pronoun reference and interprets the meaning of *but’, in a single sentence, withoul fiznd 5

Burd |

Resuit

¥ incorrect
" Correrl

® Incorret
® Incoprect
v Corect
bt Atesvpted
' Conecl

X hcernect
v Canect

X Inzoprect
¥ Inconed
® Incorect
¥ Incotrect
v Catrect
Net Atorptod
et Altorpied
et Altenipted
¥ incorrect
v Caprect

X Inconect
K Incotrect

v Corect

Resudt

¥ fncoirect

Nt Aterrpted

This section displays the items presented to the child or young person, and his or her response on
each of the items (Correct, Incorrect or Not attempted). Layout and content are as in AY 2017-18,
except ‘Band #' will replace the rating High, Medium or Low.? As in AY 2017-18, items will be
arranged in descending order of difficulty within each organiser {not as shown here).

3 This band label is an indicator of the item’s difficulty. This learner, whose capacity is at Band 3, would typically be
expected to succeed on Band 3 items twice as often as not; more often on items below Band 3, and less often on items

above Band 3 {not shown here).
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3.1.3 Section 3 mock-up and description

Literacy SNSA

INDIVIDUAL REPORT The Seotshaatond
MAME Mathew Bridges DATE 15/03/19
SCHOOL Canfield Schoot ASSESSHENT Primary | Literacy 2018-19

COMPARATIVE INFORMATION

nd 6*

B
and ;i)ove
521 and above

Band 5
44| - 520

Band 4
361 - 440

Band 3
281 - 360

Band 2
201 - 280

Band |
Up to 200

Mathew's Mathew's National norm:;  National norm:
Class School first half second half
of year of year

This chart compares Mathew's overall achievement with that of other Pl learners.

The darker shaded section of the bar represents the middle 50% of learners in the respective group.

The lighter shaded portions represent the top 25% and botiom 25% of fearners, respectively.

Comparative information for Mathew's Class and School is based on completed assessments as of 22/12/18,
The aational norms are based on SNSA data collected in 201 7-18 from nationally representative samples

of Scollish learners, The coloured bar shows the national norm for the half year in which Mathew completed

the assessment,

Section 3 of the individual report provides comparative information about the tearner’s capacity in
relation to class, school and national norms for the two norming studies conducted with Scottish
children and young people in AY 2017-18. Bars fora learner's class and school will only appear after
a minimum of ten completions in that cohort, and will be labelled as in AY 2017-18 reports. Two bars
showing national norms will be included in this section, one showing the norm for the first half year
and one for the second. The individual’s capacity will be shown on the half-year norm bar in which
the learner completed the assessment. The other norm bar will be presented in greyscale. Text
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below the graphic provides information on how to interpret it. (Please note that in the mock-up the
dates are not accurate.)

3.2 Group diagnostic report

3.21 Table mode mock-up and description

Primary 1 Literacy 2018-19
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In general, the layout and information provided will be as in AY 2017-18. The differences are:

o There will be a row beneath the item descriptors {diagonal text} which presents the band in
which the item appears, as a quick indicator of the item’s difficulty.

¢ The individual’s capacity is shown as a band achieved{second column from left) and as a
scale score (third column from left)

¢ Inthe pop-up (appearing when an item descriptor is hovered over), the item’s band label
will appear instead of High, Medium or Low.
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3.2.2  Summary mode mock-up and description

Primary 1 Literacy 2018-19
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In general, the layout and information provided will be as in AY 2017-18. The main difference is that,
250  instead of the High/Medium/Low rating of each item, its ‘band’ difficulty will be shown.
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3.3 Group aggregate report: mock-up and description

Primary 4 Numeracy 2018-19

betviern 28 06-20180rd 07-03 2019 for sefacted loamars
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In general, the fayout and information provided in the group aggregate report wili be as in AY 2017-
18, The main difference is that, instead of three bars showing High, Medium and Low, the relevant
255 bands for the target assessment will be shown (the same set of bands as in individual report).

In the mock-up presented here, for P4 Numeracy, the band labels should be ‘Band 4 and below’,

‘Band 5, ‘Band &', ‘Band 7', ‘Band 8’ and ‘Band 9 and ahove’ (not accurate In the mock-up), with an

arrow at the top and bottom of the vertical line to the left. In this mock-up, EAL has been selected as

a filter, so the darker pink shading shows the capacity of EAL learners in the selected group, with
260  light pink showing other learners.

The tabular information below the graph lists all the children in the selected group — similar to the
information provided on this report in AY 2018-19, but now with the learner's band and scale score
presented, rather than High, Medium or Low.
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4 School level report available later in AY 2018-19

4.1 Year-on-year report

This new report is planned for later in AY 2018-19 {date to be negotiated}. Its purpose is to provide
schools with information that allows them to compare the capacity of children in a given year group
over time. Two different versions of this report are offered for comment: one for groups of 30 or
more, and one for smaller groups.

4.1.1 Year-on-year report for a cohort of 30 or more - mock-up and description

Year-on-year Primary 1 Literacy

o
50 1 E
5
&
Key
500
e 5% pertentife
a0 B
4 75 percentile
§ [s—— e redian
i 400 25% percentite
"
‘,'3 5% percentde
350 )]
300
mt
L]
%01
&

2018 2019
[fanwary to March) {lanuary to March)

Norm {March)

On the left hand side of this report, the bands and scale score ranges would be shown along a
vertical arrow, as in the individual and group aggregate reports, with the bands and score range
varying by year group. (In this mock-up, only a scale is shown.)

In the Hlustration, the range of capacities achieved by a Primary 1 cohort over two years is illustrated
(for Scotland, this would be AY 2017-18 and AY 2018-19, rather than 2018’ and 2019’ as shown
here). The November and March national norms could also be shown as a reference point {(one norm
shown here). The Key defines the box and whisker plots: here, the same definitions are used as in
the LA Results Overview report {5, 25", median, 75" and 95" percentiles). As the SNSA goes into
third and subsequent years of live assessments, more box and whisker plots could be added to this
display.

ARO1-11 Long Scale Reports Briefing v0.11 18-Sep-18 Page 17 of 22




4.1.2  Year-on-year report for a cohort of fewer than 30:; mock up and description

Year-on-year Primary 1 Literacy
£00
wr
550 1 #
Ix]
o Key
500 @
95" percentile
@ @
450 - 5 @ 75 percentile
8 e o — e edian
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510 e o pe
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t
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(G @
@ Pupll
300 @
™t
B0 E
;
00 J 2018 2019
{lanuarvto Marchl  [January to March) Narm (March)
Note: Humbaer of pupils In school < 39,

285  This is similar to the previous year-on-year report. However, because of the small number in the
cohort (fewer than 30), a box and whisker plot would easily give a distorted impression of the range
of capacities demonstrated, so the learners’ individual capacities are represented by dots instead.
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Appendix

This appendix is intended to further explain how the equating to form a long scale is carried out. As
outlined in the body of this paper, formation of a long scale depends on items behaving In a similar,
paralle} fashion with different year groups. To bridge the three-year gap between the target year
groups of the SNSA, a long scale equating study was conducted, administering sets of SNSA items to
year groups adjacent and adjacent-but-one to P1, P4, P7 and S3, as follows:

P1 items were administered to P2 and P3
P4 items were administered to P2, P3, P5 and P6
P7 items were administered to P5, P6, 51 and 52
$3 items were administered to $1 and S2.

In the analysis, the performance of items that have been administered to target year group, and the
adjacent and adjacent-but-one cohorts, is compared. Those items that have performed similarly for
the three year groups (target, adjacent, and adjacent-but-one) are used as the basis for equating.

To illustrate this, two examples from the SNSA analysis are provided. The first shows equating
between P7 reading and $1&S2 reading, which indicated strong parallel performance of items across
these year groups. The second shows equating between P1 numeracy and P2&3 numeracy, where
the performance of only about half of the linking items indicated that they were suitable for linking.
In each case, data from the two norming studies were used for P1 and P7 analysis, and data from the
long scale equating study was used for the intervening year groups’ analysis

Equating between P7 Reading and 51_52 Reading

The following figures show the working for equating P7 Reading and S1_S2 Reading.

Reading - Before Review

2.5

2.0

15 A7

1.0 //{/M
) 74
$ /1 & SNAI00L117

0.5

s1_s2

y.

0.5
L/
-1.0 - pd

-1.5 T
45 -10 05 00 05 10 15 20 25

p7

Figure 3 Comparison of P7 reading with S1&52 reading, before review
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Figure 3 shows how items in the P7 form compare with the same items in 51 and S2 forms. It can be
seen that only one item is outside the chosen confidence interval.
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Figure 4 Comparison of P7 reading with S1852 reading, after review

Figure 4 shows how items in P7 form compare with the same items in S1 and 52 forms after the
outlier was removed.

The statistics below show the difference in shift and SD ratio before and after the adjustment,

Before Review After review
Cl(L) | Shift Cl (H) 5D Ratio Cl(L} | Shift CH(H) sD
Ratio
Equating 0.388 [ 0.501 |0.613 0.993 0.370 j 0.469 0.567 1.017
Shift in
Logit
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Equating between P1 Numeracy and P2_P3 Numeracy

35  The following figures show the working for equating P1 Numeracy with P2_P3 Numeracy.

Numeracy - Before Review
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Figure 5 Comparison of P1 numeracy with P2&P3 numeracy, before review

Figure 5 shows how items in the P1 form compare with the same items in P2 and P3 forms. It can be
seen that many items are outside the chosen confidence interval.

40

Numeracy - After Review
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Figure 6 Comparison of P1 numeracy with P2&P3 numeracy, after review
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Figure 6 shows how items in the P1 form compare with the same items in P2 and P3 forms after the
45  outliers were taken out.

The statistics below show the difference in shift and SD ratio before and after the adjustment.

Before Review After review
CI{L) |sShift |CI{H) |SD Ci(L) | Shift CI{H) |sD
Ratio Ratio
Equating | 0.999 1.331 § 1.662 0.851 1.098 1.265 1.431 0.881
Shift in
Logit

ARO1-11 Long Scate Reports Briefing v0.11 18-Sep-18 Page 22 of 22




November norming study - participation

DOCUMENT CONTROL
Version Control

A Standardisation

% overnber nerming study final participation summary
RO3

RO3-11

VERSION HISTORY

Redacted - exemption appliss

Hov il T
10/01/2018 01 Jmembel(nmm ng study frnal
participation summary




Final Numbers

NNS Assessment NNS # assigned NNS # sat % of total # assigned
£1 Numeracy 200 688 86
Pl Literacy 800 696 87
P4 Numeracy 800 701 88
P4 Reading 800 705 a8
P4 Writing 800 683 85
P7 Numeracy 800 680 85
P7 Reading 800 688 86
P7 Writing 800 669 84
53 Numeracy 800 558 70
53 Reading 800 561 70
53 Writing 800 560 70
8800 7189 82
Regular SNSA 318 4
Total 8800 7507 85




Summary of paricipation

LA 4 of schools with {4 .ol schoolswha # of schools who # of schools who 5 of schools per LA |4 of schools that

sampled learners  |comgleted altolthe completed some of the  [completedmene cfthe  [whodidnoneofthe [did regufar SHSA
notming nts  |norming 1 norming assessments norming studies

Aberdeen city &0 39 13 8 13 2

Aberdaenshire 123 93 16 14 1t ¥

Angus 48] 2 2§ [ [ il

Argyl & Brute 49 32, 4 13 a7 1

Clach hire 20 15 4 [ 0

Dumnfries & Gatfaway 77 58| 10] 9 12 1]

Dundee Gty 43 25 16 2 5! 3|

E Ayrshire 46 14 ) 26 57

E Dunbartanshire 43 25 10 8 18 4

E lothian 37 23 11 3 8] 1

E Renfrewshire 3 25 3 1 3

Gity of Edinburgh 116] 82 24 10 )

Eilean Star 15 3 1 5| 33

Falkirk 54 Exl 15 2 4

Fife 133 piLE) 27| 6 5 4

Glasgow 74 o8 48] 28, 16

Hightand 119 62 29 23 19| 9

Inverchyde 26 17, & 1 4|

hidlothlan kL 23 12, 1 3

Moray 38] 23 7 ) 21 k]

M Ayrshire 53 41 7 2 4
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Cikney 10| 10 [
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Renfrewshire 60 42 13 5| 8 3

5 Ayrshire A0] 33 6| 1 3

§ Borders 55 42 10 3 5
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Shetland 1 21 14 3] 4 19

Stirfing 40, 31 5| 4 10} 3

W Dunbartonshire 35 23 4 2 §

W Lothlan 75 13 42 20 27 27

Grand Tolal 2007 1333] 440 234 12 86|




Summary of non-response reasons

LA ASN Non-engagement Grand Total
Aberdeen City 4 19
Aberdeenshire 5] 3 84
Angus 4 1 42
Argyll & Bute 2 i3
City of Edinburgh 8 27
Clackmannanshire 1 1
Dumiries & Galloway 5 16
Dundee 3 24
East Ayrshire g
East Duabartonshire 14
East Lothian 15
East Renfrewshire 5 9
Eifean Slar 1 6
Falkirk 4 13
Fife 1 i 4 26
Glasgow i5 1 i 43
Highland 4 4 2 40
Inverclyde 1 5
Midlathian 10
Naray 13
North Ayrshice 1 3
North Lanarkshire 5 24
Ofkhév' i e i o
Perth and Kinross 1

Renfrewshire 4

Scottish Borders 3
Shetland 1 4
South Ayrshire 2 5
Scuth Lanarkshire 6 22
Stirling 1 21




West Dunbartonshire 2
West Lothian 92 2 2 1 97
Grand Total 312 145| 73 15 21 22 35 661
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Introduction - Norm referencing

Norm referencing is an alignment of outcomes against distributions of achievement for population
reference groups.

For SNSA, the immediate purpose of norm referencing is to provide an overall picture of Scottish
learners’ assessment results in numeracy, reading and writing skills against which assessment
outcomes of individual children, and of subgroups such as classes or year groups in a schoal, or
children in different SIMD groups, can be measured.

Sampling

With respect to establishing population norms, the ACER proposal envisaged the establishment of
norms for each of the domains and year levels at a fixed time point during the school year.
Furthermore our proposal was that the norming study be based on a probabilistic sample of
learners. By definition, a probabilistic survey is one where each learner in the population has a
known, non-zero chance of inclusion in the sample.

It was agreed to conduct two norming studies in the first year of SNSA |mplementat|on one in
November 2017, and one in March 2018. The chosen opt:on for the norming studles had the
following key features:

e Providing a collection of data from an adaptlve on!me assessment admlmstratlon in
November 2017 and March __18 and e

e Asystematic randomised selectlon of children and young people who complete the
adaptive assessment in specnfled testlng wmdows

An equal probability sample of 800 learners across a_i__l__schoo!s in Scotland was selected for the
norming study for each assessment domam {P1: Literacy and Numeracy, P4/P7/53: Reading,
Numeracy and Writing) and year group (8800 in total for November and 8800 in total for March
2018). Participants were sampled systematlcally from a list of all learners in Scotland using a
‘random start, constant interval’ selectlon method. The list was systematically organised (sorted) by
important auxiliary variables to ensure implicit strat:flcatlon of the sample by those variables. Local
Authority {LA), SIMD, age and gender were agreed as stratification variables for the sampling of

learners in the four year levels. -

Data anaiyses for the March norming study

The March norming study was completed with a very satisfactory overall response rate (83%). The
response data was representative of ail LAs.

The psychometrics team conducted several initial analysis procedures based on the data collected
from the study. The analyses included a review of the data input from the Horizon system as well as
some additional data cleaning and processing to prepare the data sets for the psychometric review.

The norming study covered four different years (P1, P4, P7 and 53). A number of different domains
was covered in the study: Numeracy, {early) literacy, reading, and writing (grammar and
punctuation, and spelling). Appendix 1 shows all forms indicating the assessed domains at each year
level, and the numbers of assigned and assessed learners.

The data summary report is attached as Appendix 1.
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Following the initial database verification checks, the psychometrics team performed a scaling
review of the March norming study data conducting an IRT-based analysis. The scaling review
included the following steps:

1. Scottish calibrations by year level and domain (P1 L/N, P4 R/N/W, P7 R/N/W, 53 R/N/W):
Item fit, item statistics and Item Characteristic Curves (ICC) were reviewed to assess the
psychometric quality of assessment items with regard to the Scottish context.

2. Comparisons of Scottish and pre-calibrated item parameters {P1 L/N, P4 R/N/W, P7 R/N/W,
S3 R/N/W):

We reviewed the differences between standardised Scottish (norming study} and pre-
calibrated item parameters per year level and domain and produced graphical displays
(scatterplots with confidence interval lines). This enabled us to identify potential differences
in item functioning between the underlying callbratlons of the current delivery system and
those based on the Scottish norming study. -

3. Review of differential item functioning {P1 R/N, P4 R/N/W, P7 R/N/W, S3 R/N/W):

The review of the occurrence of differential item functioning {DIF) by gender using an iRT
model was conducted to investigate measurement equivalence of assessment items across
gender groups in the Scottish context, =~ '

Item maps summarising the information from the calibrations are attached as Appendices 2-12,

In addition to the scaling review, we conducted a review of- adaptlve design, This mvolved a review
of admissible paths (ABD, ABE, ABF, ACD, ACE and ACF} to obtam percentages of learners in each
path as well as mean scores and the dlstrlbuttons of. assessment scores within each path in order to
confirm the approprlateness of the adaptwe desngn for: the Scottlsh context

The branching rules were also re\newed in order to check the extent to which they can be further
optimised for the Scottish context.

Conclusaons from the March norming study
This sectlon reports on the conclus:ons from the data analyses of the March norming study,

Table 1 Assessments rehabmty results

Form L Reliability
P1numeracy - L 0.836
P1 literacy . S 0.850
P4 numeracy 0.869
P4 reading 0.867
P4 writing 0.883
P7 numeracy 0.871
P7 reading 0.857
P7 writing 0.811
53 numeracy 0.900
53 reading 0.892
S3 wrlting 0.810

The first analysis that was conducted was to ensure the reliability of the assessments. The summary
of the results presented in Table 1 shows that the reliability of all assessments forms was high (more
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than 0.75). The reliability measure used In the analyses is based on item response modelling and
indicates the degree to which items measure the same latent construct {i.e. the respective
assessment domain). Reliabilities above 0.7 are typically considered as satisfactory and above 0.8 as
excellent.

The second analysis conducted was focused on targeting — ensuring that the items used are
appropriate for the learners’ proficiency.

Appendices 2-12 show the ltem Variable Maps for all forms which provides a mapping of Rasch item
difficulty and learner capacity estimates. On the right hand side of the map, item difficulty
parameters {indicating where a learner has a 0.5 probability of giving a correct response to an item)
are shown on a logit scale according to the estimates of their difficulty, from the easiest (at the
bottom of the map) to the most difficult (at the top of the map). .~

Analyses of the data from the learners in the norming study showed a wide distribution of
achievement within the assessments. The analyses indicate that the items used in the study covered
the range of capacity levels for learners within each domain and at each corresponding year level,

The item Variable Maps show that while generally the distribution of Iearners performances and the
distribution of item difficulties are broadly at a 5|mtlar level, there is an sndlcatlon that there were
somewhat mare SNSA items matching the lower levels than the. hqgher fevels of learner capacity. The
targeting differed somewhat across year levels and domains, wsth the closest match being between
item difficulties and measured capacities at P1. Given that there was no prior information about
targeting {except from the item trial in February 2017 based on convenience samples), achieving an
ideal match between item difficulties and learner capacmes has been a challenge since the inception
of SNSA, We believe that the results generally indicate that each of the assessment forms is broadly
at an approprlate Ievei of dlfﬂculty for KS correspondmg grolp. of Iearners but that it is deswable to

more information about h;gher Ieve!s m each assessment domain.

Further anatyses focused on the adaptwe nature of the assessments, and reviewed the pathways

process
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Figure 1 Adaptive assessment design

Adaptive assessment design
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As illustrated in Figure 1, there are several possible paths that each learner can take, depending on
how well they are performing in the assessment. Each tluste_r of items and each pé:t:hway is very
carefully designed so that the whole assessment, for each learner, provides coverage of the required
skills, as well as being matched to the demonstrated attainment. f the learner as he or she
progresses through the assessment. : ki

,‘as well as mean scores and
the distributions of assessment scores within each path were obtained, in order to confirm the
appropriateness of the adaptive deS|g_n_ forthe Sco___t_tl_sh context.

As part of the analysis, the review percentages of Eearners in each pa't

The results show that the adaptlve Systéﬁ'n works very Well in distinguishing between learners with
more and less capacity: hardly any_ Iearners were___ound in the ‘non-expected’ paths fram the more
difficult middle cluster to the. easiest one in the third position, or from the easier middle cluster to
the most dlfflcult ane at the encl  Thus, it can be concluded that the algorithm determining learners’
capacity at the end of the startmg ciuster {A) leading them one to the most appropriate next testlet
works well, and that there are har y any cases indicating a misclassification of learners’ capacity.

The higher percentages in the mo fdaff;cu!t clusters (though at different levels across year levels
and domains} provide support for the previous finding regarding the targeting of the assessment:
learners are doing relatively well on the current assessments as the majority of learners are being
presented with the more difficult clusters. Therefore the assessments would benefit from the
increase in the overall level of difficulty within each cluster.

Next steps

Data from analysis will be used to inform two key areas:

1) It will be used in conjunction with data from the Long Scale Equating Study and November
Norming Study to inform the construction of the long scale to be used in reporting for the
2018-19 school year onwards.

2} Data will be used to inform discussion between ACER and SG around the target difficuity of
the assessments to be constructed for the next school year. Assessments for the next school
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year, will be constructed from a pool of items comprising items from the current live
assessments and items from the current in-test trial clusters which are deemed to be
performing appropriately. ACER recognises that it may not be appropriate to move to the
‘perfect’ capacity model for the assessments far the next school year for several reasons:
a. noticeable change in difficuity between the first and second years of the
assessments could be negatively received by teachers,
b. itis possible that the item pool may not contain a sufficient number of higher
capacity items, given the views of previous question review panels in rejecting some
items on the grounds they were too difficult for the target year group.
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Appendices

Appendix 1 - Data summary report
Appendix 2 - Item Map for P1 Numeracy
Appendix 3 — ltem Map for P1 Literacy
Appendix 4 — item Map for P4 Numeracy
Appendix 5 — ltem Map for P4 Reading
Appendix 6 — item Map for P4 Writing
Appendix 7 — Iltem Map for P7 Numeracy
Appendix 8 — Item Map for P7 Reading
Appendix 9 - Item Map for P7 Writing
Appendix 10 — item Map for §3 Numeracy
Appendix 11 - Item Map for S3 Reading
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Appendix 1 — Data summary report

March Norming Study Report {for Fol - highlighted) 19-Sep-18

Form Non- Participants Total % participation
participants

P1 Numeracy 127 673 800 84%
P1 Literacy 132 668 800 84%
P4 Numeracy 130 670 800 84%
P4 Reading 119 681 800 85%
P4 Writing 113 687 800 86%
P7 Numeracy 102 698 | - 800 87%
P7 Reading 140 660 | 800 83%
P7 Writing 136 664 | 800 83%
$3 Numeracy 154 646 800 81%
$3 Reading 163 837 800 80%
$3 Writing 177 7823 800 78%
Total 1493 7307.] .. 8800 83%
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Appendix 2 — Item Map for P1 Numeracy

Each 'X' represents 0.9 cases

X
X
XX
KXX|
2 REXRX]
XNKXKRK |
XK138 41
RRRKAKHKK | 20
KXXRXXKAKHKDIG
RXXRRRHNH |12
REUXKREKKKAXEXKENK | _
XXXXRXKKKXKXK[S 21 34 37
1 KXRRXHXEXEKXKKKHNENNERN | 39 '
KXHEKXXXXXANNRREKKRRRKKKA [ 24
RXRNKAKKKKKRRRAELXANY |
RERXXXHAXKKK KKK XXX KAKAALANN [ 64
xxxxxxxxxxxxxxxxxxxxxxxxxxxi15 18 22.
KXRXXRXXNK XX KKK ALK KR AKA KRR KK | 9 '
KAXEXRKHR XK XXRN KRR A KRR RA RN KRR | 23
xxxxxxxxxxxxxxxxxik“xxxxxxxxxx|3 45 4? 48
0 RRXAKAX KA KKK KKK AKX KA AR IR KKK AKKN | '
KRR AN R KKK RE RN KKRRRA |
XEXXXXRUXKX KRR K OLRXR KK KA NKKKKKKXR | 33
(o REARRXRRKXXKEXHNKARRARAKKOMK |4 7 1435 53
REXREXOIKXHLNRRRXXRRRKXKXKKANKKKRL 8 25 29 42 63
' XXXNXKRKKXKNKKXHNKX KR KRNKKKK ) 40 46
RREXXXRXREKNRXKKKKEK | 26
-1 TN RXXRREKRANKR ] 6
' XXXRERNUKHKLNUNK |17 56 62
XEXEXRRKHUKANKKI LO 56
KEKXXXHXRXH[19 30
XAKXOIHK ) 13 65
XREKNRA |
XHUXR] 1
XRXHX [
XXXX|44 49 53
X%|2 16 61
XX
X%132
I51 59
X[11 27 31 43 52 54 55
|
XK
-3 X¥ |28
157 60
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Appendix 3 —Item Map for P1L

Each 'X' represents 1.1 cases

teracy

Xl
£l
x|
KKK
peddl

HEXXAK]

KXE] -

KXXKKKK |
xxxxxxxxxxxx|47
KUXAHKKKK [48 49
KEXALRNRKK]

XKXRKKKHAKKK |27
KARKEKAERAHRLERHKAL |

1 XXXXXXXXXXXXXXXXXXXXXX[
XXXXXXXXXXXXXXXXXXXIQ 45 50
XXXXXXXXXXXXXXXXXXXXXXXXX]30
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXI17 18
XXXXXXXXXXXXXXXXXXXXXXXXXXXXKXX[
XXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXi44
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX119 28 29
0 XXXXXXXKXXXXXXXXXXXXXIB 23 42 51
XXXXXXXXXXXXXXXXXXXXXXXXXXXf6 46 56
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXi13 22 43 54
XXXXXXXXXXXXXKXXXXXXXXXXXXX110 25 37 57
KEXKEHX LA AR AAKEK KK ZKRAKARA (39 41 52
XXXXXXXXXXXXXXXXXXXXXXI14 53
-1 ’ XXXXXXXXXXXXXXXXXXXid 70

KAXKAXHAKKK (40 60
KRAUKKKKHEAR1T 15 68
XXXXRKXEKK |21 38 55

KXEXEAIHKNK]3 5 16 26 36 65 06 69

XXKRKKKX]132
KXKKKX |34 64

March Norming Study Report {for Fo! - highlighted}

KXXKX|24 33
KXX¥K{20 58 63 67
XX 159
XXX |12
X
X¥|35
®X%|31 62
Xj2 11
|
%1
X1 61

19-Sep-18
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Appendix 4 ~ Iltem Map for P4 Numeracy

Each X' represents 0.9 cases

X|
3 XX}
XX |
RXXRKAK |
XEXKK ]
EKAKKK |
XX[ S
2 XXXKXX] 43

KKKKKKRK |
KXXKHHRAKAKKKKR] 50
HHHARUKANKXK ]

EXERER KKK HANARK |
1 XX XK XX AR K LKA KL HA KRN |
XUAKAKKANKNKKKK [ 26 48
XXRKEXKKEREXKKKKKK AKX KKKKKKRK | 47
xxxxxxxxxxxxxxxxxx2xxxxxx[19 30_
KXKXXAKXKRKKKKKXKKXXRRXXK ] 10 22 3:
KX KXKKKKKX KRR RERK KK KA KKK KRKKARKRK |
XXXKEXXKEKEXKKRKKKKXKKKKKKKKK |3 41 49
0 RRAXKXXANXRXNKKKKKKRHKKKHKKKRK |8 13 52
KRXKKKRXKXKXHAKRKKKEKKKKK | 58
XXXXRXXXKXKXKKKEKRRKURKXKXXKXHXKNHK | 9 46 54 55 59 66 70
xxxxxxxxxxxxxxxxxxxxxxxxxxxkxx121 25 29 44 80
REXKKXKXHAKAX KX KK AN KKK KKK RKKRKK 20
KEXKXKXRXNKAX RN NOUKKRKKARERK |2 16 18 23 36 40
-1 _x;xxxxxxxxxxxxxxxx|7 42
IXRKXNXXKEXZHKAKK |24 38 56 57 69
KARXXRKKKKKARKLKK (17 53
KXXKXXXHKXKXKXKXK |14 15 28 34 35
T XXRAKEAKKKXKKK |6 37 67
G KXHKHOIHKK | 12
-2 R XXXNKMKNK]S 64 65
XXAXKKZ[4 11 61
KXKXX|1 27 39 51
XX[33 62
XXX |
X% |68
-3 X131
X1
[
163

45
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Appendix 5 — Item Map for P4 Reading

Each "X represents 0.9 cases

KXXXHKRERERKRRKKKRKEK |44 46 50 -
KRR RE KK ALK KKK E A KKK KR XK AR ARRL | o

x|
%1
X1
bl
XXEX|
RANKK| 7
X149 -
KXKKKXRKE
URKRERAKKKRK )
ANAXARENKKRK |
KXHUKUAKERLKENRA | 42
KXKKRKRRKERKRK |

KXXKXXKXXXKRKNKK |45

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXI30 47 48
XXXXXXXXYXXXXXXXXXXXXXXXXXXXXXX|25' e

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX528 43

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx;15
xxxxxxxxxxxxxxxxxxxxxxxxxx|60
0 xxxxxxxxxxxxxxxxxxxxxxxxxxxxx|17 23 35 53 59
o xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|26 33 52
o xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:2 6. 27 56
xxxxxxxxxxxxxxxxxxxxxxxxxxxxx|4 12 13 24
xxxxxxxxxxxxxxxxxxxxxxxxxxxx|14 22 31 51

-2

KEXXXXXXKXXXKKKKXK]3 7 9 18 39 54 57 70
REXXXXXKXKXKXKKRK[5 19 55 62 65
XHEHKRERKR ]38 58
| XXXKKXKXXKKKK|16 37 63 67
| RXXXXXRKXXXXKHX (B 40 41 69
UK KKK RKLRRER | 20
REAXENXRHKK |1 11 36 64
KXEXARXX]10 21 29 61
KHKHKKKK | 32 68
KRAKKEHN |
KX 34 66
preeedl
*x|
HREK |
X1
X
1
bd|
|
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Appendix 6 — Item Map for P4 Writing

Each X' represents 1.0 cases

Xl
XX |
KKK |
KXKKEKK |
XX |
2 KEXKKK |
KXEXKXKKKKRRK 29 1
KRXKKREKKK| |,
KXXKKKRRXKRRKKH )
XUXNKKKHKKARKEK 22 58
HXHXXAXKXXKRAXXKKKKKKY |27 45 49
1 RXXKXXXXXXKKHKKKKAKKKKKXK] 3 46
XAXKXKXKXKXXKKKK [13 23 43 144 50
XXKXKKKKRXXKAKRKKKKKKKKKRKKK 11 3374
KAXKKEXEAAXKKKXKKXKRKKKKKK | 28
KKKKRKKKKEXKAXKRAKXLXAKKKK | 32
KRKXKEHKKRR AU K KKK RKKKK KK KK EXKKENLHKKKXK | 30
0 KXXXEXXXKXXKXKARKKKRRKERK [
XXXXXKKKKKRXKXXXKXKKKNKKKAK | 8 14

XXX KKK E KKK KRR KR X KKK KKKKERK
XXXAKXXKKKAAKKIAKKKAKEKKK |2 4 51
KXXKXXKXXXXXXXKHXKKANK [ 7. 34 39 48
| XEOOKEKEXKKXKXXKXRAKLHKNAK | 19 20 25 31 38
3 Co XXKXAXRKXKXKK (21 37 40 62 63 69 70
CRXRXKXXXXXXXK |16 24 65
KEXKKKXKKXK (2 10 12 64
KXXKKXKHKKKKK | 61
KUNHHNERK | 15 57
. KXXXHXX| L7 6B
-2 _ R XXXXKXK|S 6
: : KXXXKKKK|36 66 67
KXKKKK |
KXXX[1 35
peded
XX |18
-3 XXX
XX |
ped|
[
X
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Appendix 7 — ltem Map for P7 Numeracy

£ach 'X' represents 0.9 cases

%l
3 2|
®|
HHRRK |
KEXALLR |
HHHHLEXEKR
X
2 REXKKRRK |
RAXAKKRHKEKR UK |
RERHAKHKAK 54
KHHERERARRKHK ]
KRKAKKKKKKALAK |
REKANKAX KR ARIKRRHNEKK 123
1 XHHHK KKK KK RKKRAERRRRK | 21
KKAK XA H KUK R KRN |
xxxxxxxxxxxxxxxxxxxkxkxxxm 4 53
KAAKAKAAXKKRKKKKKEKRRRNKIL |
xxxxxxxxxxxxxxxxxxxxxxxxxxxx|19 3245 47
KHRANRK A KL KR EKKK KKK E KKK KRR | 25
KKK KRR XXX KRR R K KA KKK AR KKK ] 29
0 KREKEK KKK XXX AKX RKAKKKERER 495
RRAHKKK KKK KON A XX EKLRR KR KLKKKK 112
KXXXKKXENKHARK KKK KKHU KK RN KKRIRAXKK KKK ALK | 724, 48 62
 KEXXXUNKXAXXKEKKEXKUAKKKRKHNAK (8 28 /38 58
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:|2 3 15.16 26 56
: KKRKUKRREXTOOGER KR KRR KKK [ 10, 17 43 63 76
-1 ' HHERHRA TR KA KEKAKKRK | 176 13 18 51 61 75
KXKKHANKXXNKRRK (12 20 60
CRHXKXXKEKEXKHRRR]D 68 71
XAAHKKKERRRXKKKKRRRKKK | 14 41
U URRXXKKKRXKKK (|30 42
& REXKKX[5 37 40
KXREK |
KKXRAX |22 72 74
HAKK (35 39
XX{34 69
¥X{33 36 70 73
KK155
Xl
-3 x|
Xl
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Appendix 8 — Item Map for P7 Reading

Fach 'X' represents 0.8 cases

X|
|
XX
XX |
HKKK]
2 KXEXXEK] -
.e.¢|
KEXKKAKKHAKK
HEXXXKRKXKNRXKERK |
XXXXKXKKKXKKAK ]
RYAANKKKUKNKHKRK [ 4051
xxxxﬁkxxxxxxxxxxl
1 xxxxxxxxxxxxxxxxxxxxxxxx|
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|12 29
| XXXXXXXXXXKXEXKKXK |
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|30aﬁ‘
XK HHX KKK AXKE IR A XL KKK !
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx_xxl
xxxxxxxxxxxxxxxxxxxxxxxxxx|17 58
0 o xxxxxxxxxxxxxxxxxxxxxxxxxxxxxt5 7 27 56
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|53 57
KAKKAXKR KL XX XL AN KR A KK XK RN AXKKEKNARK (22 28 31 43
KXXXXKXRKKKEXKKRXXKXKKKKKKKKKKAK | 10 66
KEXHKRKE KRR KKK KKK KRRA KRR NKRRL | 20 23 48 55
KX EHXKKARKXXEAKKEKZHKKKAK |25 37 41 50
KEXKXLRKXAX KLY KKKKKKKKNK ) 14 24 52 61
-1 ' KXXNNXXKKERAXKXK |1 38 39 60 68
AXKEXKARXKKXKKKKKK ]2 3 8 54
UNKKAZHKKKKKKENKRERK 4 11 44 64 65
KXXXKXKKKXKXX |26 33 63 70
KXXEKKKHKX |15 35
KXEXKXXXK(Q 19 21 36 59
KEXXKEXKK|16 34 40

-2 KXXXXX| 6
XXXX|[18
XXXKX[13 69
KXX{62 o7
XX|
I
|71
-3 I
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Appendix 9 — ltem Map for P7 Writing

Each X' represents 1.0 cases

Xl
2 X% |
XXX
XMXH]|49 55
X (
KXKKRIK |
KRKKKKRILXKL | 31
PO 000 0.0.04:4.4:4 RN
KREREARKAHR RN | 33 46 52
1 KRAAKAKXKXKXKEK | 28
KXEXAKAXNKLKKRKK | 32 56
KKK KR KKK KA KKK HHK KR AKKKKRKRK [ 7
KAKXXKXKXKKKKAK 47
XAXKKRRKK KKK KKK KRR RREKEARHE |
KAN KKK RKKKA KKK KR RAKA KRR HLKLKKK | 54
REKXKHKA KX XA X KR KK IR YK RE LN |
RRRRKXKAKKAKL KX LKA KKK KKK KKK KK KKK XK KHRK | 66
KEXXHENKNKLRKAKKKAKKRK | 37 59 .

0 XRXXRAKRHKEKKKK KK KKKEK KR LKRARKK | T 6 11 19 20 68 77
RERKXKKRERE A KKK KKK KX RKHK] 51
KRKRKKKKK KK KHHH A KKAKKKRK ] 5T

KXNKAKKXHHXKK KKK KKAKRK | 13 44 64
KXKEKKK KKK KR KR KKK RKHRARK |6 10 41
KXEEXRKRKKRKKKAKAERRKK | 50
Y RKRKKKKKKKKOOHK [ 53 65 75
. - 7 XKXKEXXHRNAXXIS 12 67
-1 CUh KXKXHEXXXXXKXX (|22 34 38 62
' KRKEXXXKKXKK 26 42 43
RKXKKAHKRK |3 25 27 71
KAXKXK |4 61
KXXHAHK[30 36 39 T4
KHXHX]29 35 69 76
XXX¥|14 21 40 58 63
X1 15 17 45
-2 KKK |
XXX148 60
XXX|18
¥x]72
XX |23 70
|
XX |24
X116 73
-3 |
i2
|
15
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Appendix 10 — Item Map for S3 Numeracy

Each X' represents 1.0 cases

X]
3 XX
X151
XK
KXRXX |58 .
KXXKRRK| ©

XXXXAKKHKKKKK |
REXKKKXAXKKKRRIRK | 31
XXKKXKXXK |56
| XXRKRXRKXNK [64 0
xxxxxxxxxxxxxxxxxxx|57"z'
KAAXKREKEX KKK KRR KK ELXK 1 50
1 xxxxxxxXxxxxxXiXXxlel 15
KREXKXKXEKXKRKRKKKXKK | 59
KXRARKKKRKEKKKKKKKKRKKKRRKKKK | 27 53,
KEKEKKKAARRKKKKXK LXK KKK KKKKKKRKKKK |26 48 49 66 69
XXKEXXXKXKRKXKHXXKHKKAKKKKX |18 33 35 36 63
XxxxxxxxxxxxxxxxXXxxxxxxkaxxxxxxxxxkxxx|28 55 65 71 72
0 L KKXKEXXKEKXKXKRKXXREXKKK |3 12 19 30
3-xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx|10
KXXKKKEXXXKKKKXKKKXKXKKKRK ]2 8 29 47 62
KRXKRKXERKXAXXKKXAXKKKKAXKKKK [16 23 46 67 76
KXXKXXXKXXXEXXXKKKKKXKKKXAKKKRK 6 61 64 75 81
KXKXKKKKXKRXKKAKKXKK |7 32
-1 - KXXXXXKKAXKKKKKKKXKKKKKKK |22 25 70 83
: . XKXXKKXXXXEXKKXKK[4 21 38 40 44 82
| XXXXXXXXXXXXXX[14 68 73 80
xxxxxxxxxxxxxxxxxxxx|9 13 43 45
LXHHKAXKKAKEXK (1 78 79
TAKXAXKXK |20
HEKKAXKY |
-2 XKEXXXXK |17 74
KEKKKX | 77
X|5 39
X%137 41 84
XX |
X142
-3 X
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Appendix 11 — Item Map for S3 Reading

Each 'X' represenis 1.0 cases

Xl
3 XX |
¥ |
KEXK |
RULRK |
HAXKALRK |
XER
2 KAXKKKREK]
AAXHEALLKKKAAAL ]
FILRHALLKK |
HHXKKXAKKLRKK |
KHKRAXAKKRAKKKK |51
REXKRAXR KX HLRKREREL [ 50
1 REHXHRER KA KRR XXK KR KL RRKKRRREK [ 34
XXRXXXKXXXKKERKRK |30 |
RREXAKKKARHKKKKKRKKKKAKKKHKKL 125 3
_,xXxkaxxxxxxxxxxxxxkxgxx[65:6
KERRRERKKX KK AN KA AL XK KKK EKKKKK |
KEXXKKLX XA RLA KU KX RAA XA KK AR XK KK KNKK LXK |47 5T 61
KAXEKKAXKXXXEKKKKKKKK |18 20 31
0 KAXXAXHKXAXXRRKREKEKNKKKRKAKKKKKK (24 (54 60 63 67 78
RN KRR KK XRRRKKRKKREXKKKKK [T 929 33 49 76
REXXHKKHAKKK ALY KRKRREKKKKEXKKKKA |4 19 32 52 62 68
RXKREXXKKERKXAKKLKKARNAXKEXAHKKK }8 11 59 77
HERRXXKKAKALARRERA AL KA UK KAKKHK |1 5 13 35 58 64 74
HEXAKRAXKAXXKKX KK XK KRRXKKRUMKK | I 21 28 39
-1 LXAXEXNXAXXKEKYRKARUK (12 27 48 56
R RAAXHAXKAXKKKKLK [ 72
KXHMAKXKKXKKXX [43 44 486
KEXKXXXXKKXKKZKNKK (6 17 22 40
U XRAAERKRERXXX |2 10 14 15 36 63 71 75
KAKKXXHKXK [41 42 45 70
-2 KYKEHKKX |
RXREXKHKK |73
XRAHEK |23
el
XXX 126
¥
-3 ¥
116
I
|
|
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Appendix 12 — ltem Map for S3 Writing

Each 'X' represents 0.9 cases

X1
x|
2 x|
AR
KRERRKK[56
KRHKNAHRK |
%X |35
LXHAHKHRA | 25
HRAKIAIRN |
XHKANHHEK |
XKXKKKKRKARARR | 130
1 KXEKKKLCAHKRK |1 32
AKKEHERR KRN ARRHRL |
XXKEXKERKEK KRN KRR UK LKKAHA |
REKKK KRR NN |
RRXKKKKKKK KRN KRR X KRIKHKKAKK | 13 47
XXEKMKKK KR KK KK RN KRR KRR KNRKA |
KXKRKEH KXY R LR K AL KKK KKK KAKHEKK | 27 68
TXKXAR AU R KL KKK KKK KKK A KKK KR RN 4 63 55 58 59
XXX LXK KKK KKK RNRK | 12 16 26 28 69
0 KXEXAKK KA KKK RRAR AR KAARAKANKKKB] 71 7664
KXEEXRANAK AR K AKX AKX RKNKRK B0, o
KHRHXK KKK KKK KRR AKX KKK ERKRKANKK | 114857 74
KHRRHRK SO ELK KK KK KRR RURKENAK T 14 736
KRKXKA KN HAR KX H KR XXX KKK KONK 24
xxxxxxxxxxxxxxgxxxxxxxxxxxxx118 23 49
XANRHIOIKKELKKER ] -
xxxxxxxxxxxxXXXXXX|z'52'
-1 i RRXHKEEMKKKKKRAKKK | B 9
- KREXXKAKKANERELO | 3 38
FAAAKKKER 20 30
MXMAMKNK |19 21 65 67 82 B3
KIEKNKK |10 34 43 15
XXNR[15 42 50 53 80
XK€ 22
X[54 13
: XXX |29 66
-2 X¥ |64
XXX(37 79
AR145 72 17
Xi
I5 46 78
X149
Ki63
144
117
-3 141
I
161 62
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