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i GOV.UK

1. Home (https:/iwww.gov.uk/)
2. Childcare and parenting (https://www.gov.uk/browse/childcare-parenting)
3. Schools and education (https://iwww.gov.uk/browse/childcare-parenting/schools-education)

The national curriculum

Contents

« Qverview (https:/fiwww.gov.uk/national-curriculum)

« Keystage 1 and 2

« Key stage 3 and 4 (hitps://iwww.gov.uk/national-curriculum/key-stage-3-and-4)

« Other compulsory subjects (https://iwww.gov.uk/national-curriculum/other-compulsery-subjects)

Key stage 1 and 2

Compulsory national curriculum subjects at primary school are:

« English

maths

+ science

« design and technology

« history

» geography

» art and design

* music

«» physical education (PE), including swimming
» computing

» ancient and modern foreign languages (at key stage 2)

Schools must provide religious education (RE) (https:/fiwww.gov.uk/national-curriculum/other-compulsory-subjects)
but parents can ask for their children to be taken out of the whole lesson or part of it.

Schools often also teach:

« personal, social and health education (PSHE)
« citizenship
« modern foreign languages (at key stage 1)

Tests and assessments
Year 1 phonics screening check

your child did, and their teacher will assess whether he or she needs extra help with reading. If your child

The check will take place in June when your child will read 40 words out loud to a teacher. You'll find out how (
doesn’t do well enough in the check they’'ll have to do it again in Year 2. %

Key stage 1
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Key stage 1 tests cover:

« English reading
+ English grammar, punctuation and spelling
« maths

Your child will take the tests in May. You can ask the school for the test resuits.
You'll be sent the results of your child’s teacher assessments automatically.

Key stage 2

Your child will take national tests in May when they reach the end of key stage 2. These test your child's skills

in:

« English reading
« English grammar, punctuation and spelling
+ maths

The tests last less than 4 hours. You'll get the results in July.
The school will send you the results of your child’s tests and teacher assessments.

» € Previous : Overview (https:/fwww.gov.uk/national-curriculum)
» Next=>: Key stage 3 and 4 (https://www.gov.uk/national-curriculum/key-stage-3-and-4)

Print entire guide (https://www.gov.uk/national-curriculum/print)

Related content

« Apply for a primary school place (https://iwww.gov.uk/apply-for-primary-school-place)

Apply for a secondary school place (https://www.gov.uk/apply-for-secondary-school-place)

Home education: get information from your council (https://iwww.gov.uk/home-schooling-information-council)
School term and holiday dates (hitps://www.gov.uk/school-term-holiday-dates)

Types of school (https://iwww.gov.uk/types-of-school)

*

Explore the topic

» Schools and education (https:/fwww.gov.uk/browse/childcare-parenting/schools-education)

+ Schools and curriculum (https:/fwww.gov.uk/browse/education/school-life)

» Curriculum and qualifications {https://www.gov.uk/topic/schools-colleges-childrens-services/curriculum-
qualifications)

hitps:/iwww.gov.uk/national-curriculum/key-stage-1-and-2
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&% GOV.UK

1. Home (https://www.gov.uk/)
2. Childcare and parenting {hitps://www.gov.uk/browse/childcare-parenting)
3. Schools and education (https://www.gov.uk/browse/childcare-parenting/schools-education)

The national curriculum

1. Overview

The ‘basic’ school curriculum includes the ‘national curricuium’ (https://www.gov.uk/government/collections/national-
curriculum), as well as religious education and sex education (hitps://www.gov.uk/national-curriculum/other-
compulsory-subjects).

The national curriculum is a set of subjects and standards used by primary and secondary schools
(hitps://Awww.gov.uk/types-of-school) so children learn the same things. It covers what subjects are taught and the
standards children should reach in each subject.

Other types of school (https://www.gov.ukitypes-of-school) like academies (https://www.gov.uk/types-of-
school/academies) and private schools (https://iwww.gov.uk/types-of-school/private-schools) don’t have to follow the
national curriculum. Academies must teach a broad and balanced curriculum including English, maths and
science. They must also teach religious education.

Key stages

The national curriculum is organised into blocks of years called ‘key stages’ (KS). At the end of each key
stage, the teacher will formally assess your child's performance.

Age | Year Key stage Assessment
3to Early years
4 {https://www.gov.uk/early-

years-foundation-stage)

4 to . Early years Teacher assessments (there's also an optional
Reception | (https://www.gov.uk/early-

5 . assessment at the start of the year)

years-foundation-stage) ,

5to . .

6 Year 1 KS1 Phonics screening check

6to Year 2 KS1 Nattc?nal tests and teac_:her assessments in

7 English, maths and science

; © Years KS2

g © vVears KS2

hitps:/iwww.gov.uk/national-curiculurm/print 115
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Age | Year

9o

10

10
to
11

11
to
12

12
to
13

13
to
14

14
to
15

15
to
16

Year 5

Year 6

Year 7

Year 8

Year 9

Year 10

Year 11

Assessments

By the end of each summer term the school must write a report on your child’s progress and talk it through

with you.

Key stage

KS2

KS2

KS3

KS3

KS3

KS4

KS4

2. Key stage 1 and 2

Print The national curriculum - GOV.UK

Assessment

National tests and teacher assessments in
English and maths, and teacher assessments in
science

Some children take GCSEs

Most children take GCSEs or other national
qualifications

Compulsory national curriculum subjects at primary school are:

English
maths
science

design and technology

history
geography

art and design
music

physical education (PE), including swimming

computing

ancient and modern foreign languages (at key stage 2)

hitps:/iwww.gov.uk/national-curriculum/print
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Schools must provide religious education (RE) (https:/www.gov.uk/national-curriculum/other-compulsory-subjects)
but parents can ask for their children to be taken out of the whole lesson or part of it.

Schools often also teach:

+ personal, social and health education (PSHE)

» citizenship

» modemn foreign languages (at key stage 1)
Tests and assessments

Year 1 phonics screening check

The check will take place in June when your child will read 40 words out loud to a teacher. You'll find out how
your child did, and their teacher will assess whether he or she needs extra help with reading. If your child
doesn't do well enough in the check they'll have to do it again in Year 2.

Key stage 1
Key stage 1 tests cover:

» English reading
« English grammar, punctuation and spelling
+ maths

Your child will take the tests in May. You can ask the school for the test results.
You'll be sent the results of your child's teacher assessments automatically.
Key stage 2

Your child will take national tests in May when they reach the end of key stage 2. These test your child’s skills
in:

» English reading
+ English grammar, punctuation and spelling
« maths

The tests last less than 4 hours. You'll get the results in July.

The school will send you the results of your child’s tests and teacher assessments.

3. Key stage 3 and 4

Key stage 3
Compulsory national curriculum subjects are:

+ English
+ maths
« Sscience

« history
geography g

https:/iwww.gov.uk/national-curriculum/print 3/5
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+ modern foreign languages
+ design and technology

+ art and design

* Music

+ physical education

« citizenship

« computing

Schools must provide religious education (RE) and sex education (https:/Aww.gov.uk/national-curriculum/other-
compulsory-subjects) from key stage 3 but parents can ask for their children to be taken out of the whole lesson
or part of it.

Key stage 4

During key stage 4 most pupils work towards national qualifications - usually GCSEs.

The compulsory national curriculum subjects are the ‘core’ and ‘foundation’ subjects.

Core subjects are:

« English
« maths
s science

Foundation subjects are:

+ computing
» physical education
+ citizenship

Schools must also offer at least one subject from each of these areas:

« arts

+ design and technology

» humanities

« modern foreign languages

compulsory-subjects) at key stage 4.
English Baccalaureate (EBacc)

In performance tables, the EBage shows how many students got a GCSE grade C or above in English, maths,
2 sciences, a language, and history or geography.

4. Other compulsory subjects

Children must also study:

« sex and relationships education (year 7 onwards)
+ religious education (RE)

They may not have to take exams in these subjects.

htips:/iwww.gov.uk/national-curriculum/print 4/5
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Sex and relationship education

Sex and relationship education (SRE) is compulsory from age 11 onwards. It involves teaching children about
reproduction, sexuality and sexual health. It doesn't promote early sexual activity or any particular sexuat
orientation.

Some parts of sex and relationship education are compulsory - these are part of the national curriculum for
science. Parents can withdraw their children from all other parts of sex and relationship education if they want.

All schools must have a written policy on sex education, which they must make available to parents for
free.

Religious education

Schools have to teach RE but parents can withdraw their children for all or part of the lessons. Pupils can
choose to withdraw themselves once they're 18.

Local councils are responsible for deciding the RE syllabus, but faith schools (https://www.gov.uk/types-of-
schoolffaith-schools) and academies (https://www.gov.uk/types-of-school/academies) can set their own.

https:/fwww.gov.uk/national-curriculum/print 55
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&% GOV.UK

1. Home (https://iwww.gov.uk/)
2. Education, training and skills (https://iwww.gov.uk/education)
3. School curriculum (https:/Awww.gov.uk/education/school-curriculum)

Primary curriculum, key stage 2

Teaching and assessing the primary curriculum at key stage 2, primary school performance data, frameworks
for teacher assessments.

Services

1. ISSP primary curriculum project application form (https://iwww.gov.uk/government/publications/issp-primary-
curriculum-project-application-form)
Application form for schools to propose new independent/state school partnerships (ISSPs) for specific
subject teaching at primary level.

See all services (https:/fwww.gov.uk/search/advanced?group=services&topic=%2Feducation%2F primary-curriculum-key-
stage-2)

Guidance and regulation

1. National curriculum in England: primary curriculum (https://www.gov.uk/government/publications/national-
curriculum-in-england-primary-curriculum)
Statutory guidance
6 May 2015
Department for Education
2. Key stage 2: submitting teacher assessment data (https://www.gov.uk/government/publications/key-stage-2-
submitting-teacher-assessment-data)
Guidance
18 May 2018
Standards and Testing Agency
3. Key stage 2 tests: 2018 mathematics test materials (https://iwww.gov.uk/government/publications/key-stage-2-
tests-2018-mathematics-test-materials)
Guidance
29 May 2018
Standards and Testfng Agency

1. Key stage 1 and key stage 2 test dates (https://www.gov.uk/guidance/key-stage-1-and-key-
stage-2-test-dates)

» Detailed guide
» 16 October 2017
» Standards and Testing Agency

2. National curriculum in England: mathematics programmes of study L
(https://www.gov.uk/government/publications/national-curriculum-in-england-mathematics-
programmes-of-study) g

hitps:/iww.gov.uk/education/primary-curriculum-key-stage-2 1/5
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« Statutory guidance
+ 16 July 2014
« Department for Education

See all guidance and regulation (https://www.gov.uk/search/advanced?
group=guidance_and_regulation&topic=%2F education%2Fprimary-curriculum-key-stage-2)

News and communications

PARLIAMENT | WHITEL
STREET SW1 | SW1

CITY OF WESTMINSTER

STA assessment update: 3 July 2018 (https://www.gov.uk/government/publications/sta-assessment-update-3-july-

2018)
3 July 2018

Standards and Testing Agency

Correspondence

1. STA assessment update: 26 June 2018 (https://www.gov.uk/government/publications/sta-
assessment-update-26-june-2018)

e 26 June 2018
» Standards and Testing Agency
» Correspondence

2. STA assessment update: 19 June 2018 (https://www.gov.uk/government/publications/sta-
assessment-update-19-june-2018)

¢ 19 June 2018
+ Standards and Testing Agency
« Correspondence

3. STA assessment update: 12 June 2018 (https://www.gov.uk/igovernment/publications/sta-
assessment-update-12-june-2018)

+ 12 June 2018
« Standards and Testing Agency
« Correspondence

4. STA assessment update: 5 June 2018 (https://www.gov.uk/government/publications/sta-
assessment-update-5-june-2018)

+ 5June 2018
» Standards and Testing Agency

hitps:/fwww.gov.uk/education/primary-curriculum-key-stage-2
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« Correspondence

See all news and communications (https://www.gov.uk/search/advanced?
group=news_and_communications&topic=%2Feducation%2Fprimary-curriculum-key-stage-2)

Policy and engagement

1. Regulating national assessments (https://www.gov.uk/government/consultations/regulating-national-
assessments) 6 March 2018
Ofqual
Consultation outcome
Date closed 20 December 2017
2. Primary schoo! pupil assessment: Rochford Review recommendations

(hitps:/iwww.gov.uk/government/consultations/primary-schocl-pupil-assessment-rochford-review-recommendations)

14 September 2017
Department for Education and Standards and Testing Agency

Consultation outcome
Date closed 22 June 2017

1. Primary pupil assessment: Rochford Review impact assessment
(https:/iwww.gov.uk/government/publications/primary-pupil-assessment-rochford-review-impact-
assessment)

+ 14 September 2017
+ Department for Education
« Impact assessment

2. Rochford Review: final report (https://www.gov.uk/government/publicationsirochford-review-
final-report)

« 19 October 2016
» Standards and Testing Agency
» Independent report

3. Rochford Review: interim recommendations
(https://www.gov.uk/government/publications/rochford-review-interim-recommendations)

« 5 February 2016
« Standards and Testing Agency
= Independent report

See all policy and engagement (https://iwww.gov.uk/search/advanced?
group=policy_and_engagement&topic=%2Feducation%2F primary-curriculum-key-stage-2)

Transparency

1. Observations on the consistency of moderator judgements
(https://www.gov.uk/government/publications/observations-on-the-consistency-of-moderator-
judgements)

» 29 March 2018
» Ofqual

hitps:/iwww.gov.uk/education/primary-curriculum-key-stage-2
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* Research

2. National curriculum assessments: key stage 2, 2017 (revised)
(https:/iwww.gov.uk/government/statistics/national-curriculum-assessments-key-stage-2-2017-
revised)

« 25 January 2018

» Department for Education
» National statistics

3. National curriculum test handbook: 2016 and 2017
(https://www.gov.uk/government/publications/national-curriculum-test-handbook-2016-and-2017)

» 21 December 2017
» Standards and Testing Agency
» Research

4. National curriculum assessments: key stage 2, 2016 (revised)
(https://www.gov.uk/government/statistics/national-curriculum-assessments-key-stage-2-2016-

revised)

« 14 December 2017
« Department for Education
+ National statistics

5. Key stage 2 national curriculum test review outcomes: 2017
(hitps:/iwww.gov.uk/government/statistics/key-stage-2-national-curriculum-test-review-outcomes-

2017)

» 2 November 2017
« Department for Education and Standards and Testing Agency

« National statistics
See all transparency (https:/fiwww.gov.uk/search/advanced?group=transparency&topic=%2F education%2Fprimary-

curriculum-key-stage-2)

Organisations

1. Standards & Testing Agency (https://www.gov.uk/government/organisations/standards-and-testing-agency)
2. Department for Education (https://www.gov.uk/government/organisations/department-for-education)

1. Ofsted (https://www.gov.uk/government/organisations/ofsted)
2. Ofqual (https:/iwww.gov.uk/government/organisationsfofqual)

Explore these sub-topics

1. English (key stage 2) (https://www.gov.uk/education/primary-curriculum-key-stage-
2-english)

Programme of study and research.

https:/iwww.gov.ukfeducation/primary-curriculum-key-stage-2 45
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2. Maths (key stage 2) (https://www.gov.uk/education/primary-curriculum-key-stage-2-
maths)

Programme of study and research.

3. Programmes of study (key stage 2) (https:/iwww.gov.uk/education/primary-
curriculum-key-stage-2-programmes-of-study)

National curriculum framework, attainment targets.
4. Science (key stage 2) (https://www.gov.uk/education/primary-curriculum-key-stage-
2-science)

Programme of study and research.

5. Tests and assessments (key stage 2) (https://www.gov.uk/education/primary-
curriculum-key-stage-2-tests-and-assessments)

Key dates, sample and test materizals, administration, moderation, assessing and reporting, statistics,
frameworks.

hitps:/www.gov.ukfeducation/primary-curriculum-key-stage-2 5/5



Ny

6LO1¥ g :adA| eauesnssy Z'0°2A T ulod Wysd
0l 02 v :adA) eoueinssy
:adA] asurinssy
pamo|io) Buraq &1 yied soueinsse Aunaes ejeudordde ue Jey) amsse 0] 1vSQ AQ POMBIAGS 8 [leys Z2 - Bt JO eBues 2 unwm sauoas sbeu) Wysa L
0 0 [[ejoL 153J0N
LweysAs ey jo a))| peroelosd ay) s1 _E_:n
: e s de e R e e T S ] L :
. seaRdelq0 e
) Se2|AIeg o peuois Bueq meg g
1] 0 mh”ob_amﬂ_m.aﬂ__wﬁm_u_mw___ﬁ:n_ JUBWLIBADD 500 m?_ﬂo%om_.:mﬁqﬂﬂm mm>_ﬁmﬁ_M..EmEtmnmm Eesfmwm.m_oo 2| 1o Rupeyeny pus AuBeiy
| g 10 AIBAIIRq O jEOIND aed jo 180 0) [eanus |80 jo Lisaieg suoddng)| neq U 8 JUBOGL) MOH)
0} |BJRLD 10N A)leopug sseusng
(sAwapedy § S0OLDS Sy | (BALSPEYY § SIO0URS SV (sfumpEay B SpooUS (sfurspedy B SI0OUS iy vwnco u | e se annIeg
{e1psseaoy Aleiand B Bupnjour ‘sucesuetio | Guipnpul ‘sucnesivefio | s Bupnpul 'suonesweBiy | 55 Buipnout ‘vonesiueti | $a.008 uosdo s LBION) | wershg eyt Bujsn
0 0 Jepddng paunosing + ya) | peAnkidy Jeuio g parauddy JBUI0) BeNlL 7 panaxidy 6110 OmL B poscxddy 16410 oud ¥ iagcdng 'sa0n0dng Bu AJNION3JIA $SINISNG
suonesiueBg snid '3yq | #uddng exinosing + 2ua) | seuddng eomosing + 2ua) | sewddng o + ) ddng eamosing » 3ya) | somosing + 3yg) || Bietddns BUIpnRu)
suonesweBip snid's | sdnoug fuonesiebin ¢ | sdnasg jvonesiefiiy z | sdnous j uonesieBip | | uonesweBug sibuig | SINMO Put sedi) Jesn
i
[euoREN _n.ww___wh_.ﬂ__m_.__.-mé Jusupedaq weawpedag ewpedag WoSAS uo
2 0 JUBLLILLIBA 10 "sunedeg BIOUM 30 vonod ]EYBIS By UM ouRoN
- 5] U e S0y 10 sjesropan] ausy swea) medy S86LISNG
o 0 uannjog peawnur) 10 UOHESILOSNT) UaRRSILOISNY vanEsesng Ape|dwog
il ayodseg Anng weayubis L S107 JoUIN Y S100 ON L 10D uoanjog
48p1AoId PRo|D
peInssy-uny {ou0ys-and) NN ey (BUoysS -sE8N)
" 0 VI 8wl OPISING ungw Bugsol V33 el uim sjuetuel3 Buipying peumo sjawebuery
~ 18pIA0sg Bunso SHINLRE SISUGHO PrOIY 10 anuds ©A0USHO L OIS WBLILIBADE) B UNIAL BunsoH INIWNOYIANS TYIINHOIL
toid Buhsoy Y Bupiso protd ©eq Ared-payL 980 / BInZy 2
penssy-un
(stasn) pasnu) ) {pareoipeq)
4 0 s1080 paenaLn wogseLLIoS NdA Bmdes mszwo iyl RingasuUe)
— PeIoeuLI0y) Jewselu| 18we; peyeuunsy papau SHOMIBN |EWEXT
paldAzoug J9||ddng N&d 3a
SpIDaY 10 SPI0DBY JO (9102 ¥dOS-8661 VdQ)
0 0 SPUBSNOLL spuesnoy | Sploaay 10 SPIODGH Jo SploasY jo BUOK ElE(] [BUOSIO]
40 SpaIpUNK JosueL SpuEsnoul SPRIRUTH L 10 Junowry pejews3
3DIAQY HOS HOSIAQY-LYSLI HNOA
{passadtud / paucks {pessasagpaucis e (pessaaald j pasols EIRQ uonewwo| LJYLNOD 35vI1d NOLLYOIISSYTD
€ B Buy Buy ! HIHDIH ¥ L'y ROLLYINSOINI
bt b e Eadl i s kel oo SSaUISNg BAISUSS uiEwog (posse00iq 0 £5300td OL GIAN AOA 31 ATNG
1] 0 .mmo.. ) § 10 [Bucsiag Angng eyy L paucys Guleq 218 Jo adi]d TDI450 LY NOLLYWHOENI YOd
1) 0 SSEUISNg §90.7) IO SSAUISNg £5017 10 SSELISNY Bu Twenuap a2 S1 INJWSSISSY SIHL 310N
BANISUSS JO/PUR [eUosIod [aANISUIS JO/DUE (EUOSIBd|aAnISudS JO/PUE [BUOSIG) ON bulEo] uoneuHoul 4a EQUAPHUIAT
Jo sjunowe Juespiubls | 1o siunowe e1eepoly 10 SUNoLIe [lewis uegeuLiop 24Q S1IVANT AJVAINd
BACQE pue SpICDeY 1o SPI028Y JO . VLVQ '§ NOLLYIWHODINI
o | o Fuony S Shusas ey vome | e [Es
uoli v jo spaipunyy josuay puBSnaUL PRIPITH 1 SR PSS
5 r £ 14 b []
SAOCTS STHODS
Q3SSASEY 39Vl STUOIS HSM SNOLLSAND LNANSSISSY HSIY
LYS1 123r0oyd
ueBeurpy 198foid 0us ‘IINVYN SOIAYTS / WILSAS
uswnsoq abeu] - |opo esueINSSY AJlUndeg = 1le]






/L.w\w\

vl jo | abed (pateidwod uaym) IAILISNIS-TVIOIHE0 Z'0"gA Loday aoueinssy AjUnoses — & Wo4 WYSAa

‘potjiaw uonansap [esisAyd peacidde Jaylo Jo Buippalys 10} Ulq 21003 B U1 Juansop ayy Buioeyd 10

Buippaiys 1n2-55012 Jayye Aq pakolisap 1o jo pasodsip aq 1snw pasinbal Jabuo| Ou Uaym pue pajjoJIucIuUN 3gq 0] PaJBPISU0 3. JuUaWNIop siut jo saidoo piey |y
*$e2IAep pebruBlIun UG P3I0S 10 passadold aq jou 3snw pue ajiy diz pejdAious Jo aalyase Bupdlisap-jls

' Jayyie Buisn aj paydAious ue ul se yans ‘uonoajoud ajedosdde Jnoyum Jaussjul sy SSOIIL JUAS ag 0] 30U ISNL PALIEJU0D UOIIBULIOLU] S JO JUIWNJOP SIY L
*S{EUONEN HN-uou Jo [suuosiad aJoysHo AUB UYJIm PaJeys a4 10U 1SN ]| "JaUmMQ NSty UoneuLofuf

Joluas fyndag ayy Jo adueInsSy SWeSAS Jo peaH oYy woy Asoyine uapum paijdxa noyim suonesiuebilo Jo SI010BNUOD-GNS YUM pPRieys aq o} Jou si )
“uajeainba Jo aoueiea|d

A1IN29s SSdE MM JO WNWIUIW B PIOY OYM BLIS}ID ,MOU) 0) Paau, B Ylim [SUu0siad feulaixa Yim paleys aq Ajuo Aew pausiuod uoReuULIo| 8y} PUe JUawnaop ay |
saaleuasaadas 1iey) pue siepiaosd Aped paiy) pagsna pue ABojouyosa)

» eeqg ‘jeubig uoneanp3 Joj Juswiuedag 3yl UILRIM S[ERPIAIPUl AQ PaUIBIa) PUe PABUIIESSIP B AJUO PINOYS JUSWND0P SIY] Ul pauleltod UONEWIOUI 3y)
‘suonesijdde pue sedinles ‘SWalsAs jpuswpedap

jo uoneinbyuos pue asueinsse Ajunass o} yaeoudde syuswprdap ay) INOYR UORBWLIONU] SAIJISUSS UIEJUCD ABW PUE JUSWINDOP TYIDI440 U S Judwnaop S|yl

XX UOISIaA

110doy 9oueinssy A)lunoeg
[awieN yJomiaN 10 uonealjddy ‘@a1A198 ‘WaisAg Lasu|]

uonesnp3 10
juswijieda

e

(peleldwod usym) IAILISNIS-IVIOISHO



v} Jo g abed (pe181dWwoD UsUM) JALLISNIS-TVIOILH0 Z'0°'gAHoday soueInssy Ajunoes — w04 WYSQa

o T T AT LT TR I _.__m_ _ mﬁ._.__m.-q._wm{ h—:ﬁﬂ@m gt ﬂﬁ.Eﬂmuc_ G

_m.H..:.:.:.:..:.:.:.:.:.:::.:.:::::..:.:.:..............:.......:.:......:.:..t::::.t.:.:.t.:.:.:.:,:,:::::,:,:,:,:.:,:,:::::::,,:,,::.:__pm_._@}ﬁ_ JUDLUSSISSY HSIY [EUOIIPPY h

Ao T YT O T b

A EEEEARERA EEA R R R RS AR B [T ..+..:.:..:....:.:.......+..............1...................................................r..............................................................................H:@Eﬂ“ﬂ“ﬂq ﬂw—ﬂ ..H.ﬂ.

..:.:.......+......:...+:..+.......:...:....:.:...+.++.++.++.....:.....................1.......1.................1.:.............r...r.......r..r..r.:.....r........::.:.:........:....:....:....:.:.r....:.....:....:..r.:..:...:..+...r.:.r.....:....:..+..:+..r+...+...+...EmEﬁg‘- — u--.m EﬁEmmmmm{. _V—m._m .q

I .::.::::..:::::::.:.t:::::E:.:.:.::::.::::::.:.:.::::.:.:.:::.:.:.:::::.:.:.:::::.:::.::mEm_EQEDU soueINSSY G
.:.....:.:.:.:..............:..........::.:.:::.::::.::::.t::::I:.:::::I:I:::.t.t.t..::::.::I:.+.:::::.::.+.:.:.:..+.:.:.:..+..+.+..+..mn__-._.ﬂ._-‘-mm( .AE-._Umm hD ng ——m._m_-po .VMH

L L L LT P T R T T T T T PP T P

sassasamsaan r...r..r..:..:..:r..rr.ﬂim%.w E%i ﬁé- -A_Qg_n-u mﬂg m.m

L B B B 0 B M B B B0 8 B B S Bl n B B A R S A B s B8 b P Pl bR m B B B P Bn B b B R AR b b E bbb e A A B e d b AR P h R Baa R R R bR iR das ..E_._O_-__wto N.m

om0 e 3 o e 0 o A e e ! B 0 B AN T ik A e i B TN o 2 ey ¥ w5 s S ey i o .-A._.WEE_._m 80UBINSSY Y%SIY m
...t.t:.r:r:..:..:..:..:.t.....:.:.:.:.:.:.t..:.r:.:.:.+...++..::r::.::ti.:.:::.:I:I:r:::r:r::,:f:::I:I:I:..I::I:r:r:‘,t:::::t:::t:..I::.:.Iﬂ_.sr_ms _m}_ﬂl— _.__mm_l_ :ﬂ.—u_-___um FN
e e T i e S L A b eI L b S ik e sk L bt el Lttt e 117118119314 | “U_..-E.._mxﬂ..ﬁm Z

B RS B R R R B A R R S R RS B RS AR R A B R B SR R R E B R A R A AR R R A B B B AR RS RS REE R R r....ﬂ-_a.-m._: aouel _l-.mmvﬂ_ ﬂ. #

AR EAR b A ER EE AR Bea T P R P T T T PP T T T

PR TR TR R R R PR TR bR PR EG_-_EGD. .f.m_?muu— ﬂﬂx.—.mc:-_wﬁ-ﬂ N.—.
danidatansarsanaan as I:..+.'+1+.'+...!.+..;:.;:..++.'+..+...+..+.......::...........:...................:.....:.:.:.................:....H._.-WEWEHm Au_l{_mn—-: Eﬁmi_l WEE-AE( Emﬁm.hm t -.‘ —.

R R T T AT PR R R R R R T T R R TR TR U T R RS TR R R R R R

e UONONDORU] |

AR Eab e R R REE (] ..+....+...:....:.:..:.:..+...+...:.....++.++..+...+....................+:1.............................1..............:.......1......................+:+.+.....:..+:..+..:..+.....:..+.....+.++.........+.....:..+...+..........+.....+..+...+....+...++..:...£EE°D E @—ﬂ.ﬂk

6
6
8
L
L
9
9
g b s s (U10) JUBWISSISSY PRAW) Ssauisng T°E
9
L
L
14
E
E
E
[4

sjusjuo) Jo a|qe)

(pejeidwon uaym) JAILISNIS-TIVIDIHEHO



LY

1 jo g abed (pata1dwod usum) JAILISNIS-TVIDIHE0 2'0"gA Hoday sdueInssy A0S — i ULO4 WYSQa

‘1gnop Aue s| sse
Jl pPEYNSUCD Bq plnoys pue ‘esueas|as AJuUnoas o Buieq se paiapisuod ag pjnom sabueys YoIum UO BSIAPE UEBD (YySL|) JOSIADY S0URINSSY SWAISAS || 9yl

‘suoneno; 20 siaddns o) sefiueys Bupnou ‘esinies ey) woddns pue asnoy o} pasn ‘ebielols aayose pue
dnyjoeq ‘Aleaodal saisesip Buipniou) ‘senued Juswebeurw jeucyelado 10 SalUad Blep a50W 10 U0 Jo Ajundes [eoisAyd syl sioeye yoiym ebueyoy |
uauodwo?s Bupoddns Jolew e 1o} soueinsse AIINDas J0 s$0| 8y} se yons ‘saourinsse Burlioddns ayj ui sbueyo y ¢
"uolRISIUILLPE PUR SSS00E 910Wal JO S|OAS] [RUORIPPR IO Ul UORRISNE AUy 'Y

‘uogealdde 10 aoiues ‘walsAs ay Jo uonelado pue AjUnoes
sy} oeye Ajeusiew jey; ‘souepinb pue saoijod Ayunogas Buydielsao Jayio Jo uonesibel ‘(4dS) nomawei4 Aoljod Alnoas HINH eyl o1 ebueyo v B

-asn Jo adoos ay; 0} sebueyo 1o Juswannbal ssauSNq MaU B §0 UORONPOIIUI 8y |

“J8)|ddns € Jjo saonoead Bunjiom ayl ui epoys e Bupniour ‘uonesiuebio saddns
B uiyim saouejswinoas ul ebueys e a0 Buuoysyo ‘Buininosing ‘woddns pue aogpies Bupniou) ‘sepunpoddo pue sesueisWwINgD ssausng Ul abueyo v

"SJUSPIOU JOUIL JO UCIEINWINSOR UE Jo Juapiou Jueoniubis sibuis e J g ‘Uteouod Ajunoas lofew v

‘uoesndde 10 921A48S ‘WBISAS BY) Uilm pajeInosse 3joad Jesayt 10 ysu syl Ul abueyd v

"saourIeaD Alunoas nay) Jo sdnolb Jasn ay) Jo smels aw ul abueyd v

*AYAOBULIOD [BUISIXD JO [BLLSIUI AUB JO uonippe ey Buipnioul ‘eimosiyare uoneondde Jo eontes ‘Wwelshs ey o) sebueyo jofew Auy e

—

g ¢ o o

:apnpoul Aew safueyd 9say ] "8o1uas 10 WalsAs ay) Buipunouns aoueinsse AJLIND8S 8yl JO MalAal B S1BRIUI [[BYS ‘MO[eg PaUIIN0 9S0Y) SE
yons ‘sabueys ueasjas-fiunoas Auy fawen aonies / welsAs Lesuy] sy} J0 soadse asueInsse sy} Jo plodal Buaig, e se psuiBluEw &q |[Bys JUsSWnoop siy L

SUOIIIPUOY) MIIADY aoURINSSY

“)I0M]BU 10 uoreoldde ‘a01nBs ‘WasAS aU} O] PAPIOYE SOURINSSE AJLUN0SS JO
[9AS] POSSOSSE AU} aqUISSP [|IM Jeyl JUsWSe)S 8ouRINSSY AJUNJag B anssi pue dn MEIP 0) 1 ¥S .1 AQ Pesn @q |j2ys SIUSWNO0p 18410 PUB SIY) WO UOIRULIoMN|

‘uonNios
pajuswnoop sy} Buipunowns aourINsse AUNJaS 8y} J0 UOIDa|Je] SJBINDJJE LB S1JUSLLINIOP SIU} JBL) PUE 1991102 818 ‘PuUel| O} UOIFBLLIOJI S} UC PSSEQG ‘JUSWNIop
SIU} Ul BpBW SUBWSIE)S ay) 1y} S1deaoe 1 yS 1| JUSWNOOp 8y} JO 9 UONOSS Je Ppappe Uaaq SABY SOUOSIADE JUBASial 'AIesseosau aleym ‘pue JNo Palued ueaq
SEY JUBWINOOP SIY} JO £ UORDS Je pajueseld yoroidde juswabeurwu ¥S1 puUB 20USPIAD QOUBINSSE 3] JO MBIADI B ‘OYIS 241 JO J[BYaq U0 ‘Jey) SuLLu0d 1vsl|

Juawalels (LySl]) wesl saueinssy swalsAs 11

[a19H awey a01A19S / WAISAS Masu|]

‘BOURINSSE SIY) UM DATBIDOSSE SUOILISSSE PUE S[0NU0D
pabpajmounoe ‘sjuswalinbal syl Lo |1e1ap Jayun) apiacsd [im suooas BuImo|o) aUL ‘(Bigeaidde Jou ji ‘ejatep — IALLISNIS-TVIDIFZ0 Buipniow) uonewiop
TWIDI440 $s8001d pue a101s 0} Juawipedap syl AQ Pasn UORN(OS PBLIOUaLW-IBPUN BU} 10} 9OUBINSSE AJlINDSS JO JUBLWSIBIS B SB paluasald S JUawnaop siyL

uonodnpoJu|

(pa1o|dwon usyp) SAILISNIS-TIVIOIHHO

¢l

(A 4



1 jo v ebed

"BAIISNBYXS JOU pax)) Jayusu 81 enoge ajduwexs au) Lapjoysyels Aey ejeudoidde eu) MOYS O) papudLLIR 8q PINOYS SISPIOUSNEIS 2L 'Z LoIDes
"8AOQE Z' | UOID8S 12 UMOLS SUOHIPLOD MBIASY SOUBINSSY Byl JO %26y idwis B SB Papueiul §1 NG ‘SIURINSSE ALNoes ay) o Andxe eyl 91eaipur 10U Seop 81ep Maine) pasodoid By

{(per91dWwos UsYA) SAILISNIS-TVIDISL0

2 0'gnvoday asueinssy AlUNDas — ¢ W04 WYSQ

£
[4

“uotsod yeu) Guiels xes syl yim @sey) soe|del pue e(qe) puUe el Bunisie Bl 81218p UOHNIOS U} JO} YUSLUNIOP SOUINSSE SWBISAS [eliU) 8Y) SI SIY) J) 810N,

Awnaag 1agAn / suoneiad pnojo

(Wd) 186euBp 108l01g

JaumQ uonednddy f walsAs

[OHS) Joump) sjqisuodsay soiueg

PaIyMY washs

JOSIADY S0UBINSSY SWaSAS ||

(VHIS) 10S1ADY Ysiy uoheuuojul @ Aunosg

(OHIS) saumQ ysiy UoleULLO| J0IUSS

aweN uawiuoddy aWeEN yusunuioddy
:aJe uonN|os 1Y) 10) Siepjoyadels Aay Bl
sSlaployayels
uoned|ddy 1o esineg ‘weisig ay) Jo weibeiq 1 ainbiy
alaH sweibe|g vesuy|
weibeiq] meialen)) 8injdapyoay
‘uopeodde 10 8a1AIBS ‘WejSAS By} JO uoNALIISaD 1aAS-YDIY B LIBIUOD [lBYS UOHI9S SIY ]
MBIAIBAQ |BADT —._m__._ uolnjos
[=req) [requunp uoisiap] [soususjey juswnso() Jawen wawnooQ]

31eQg uswnsoq

JagUINN UOISIaA

{(Auy 1) asuslaley

oL

‘paseq S| adurINSse AJUNJSS S,UOKHN|OS U UDIUM UO SJUBLINJO(

uonew.oju] punoibyoeg

fereq Jo)uz)

[pwen]

[Bwen]

[owen] AAAA-WIWW-AQ

o1 MalAay pasodoly

1VSLt

ous

odis ateq

;| @ouRINSSE AJINOSS S,UOHNJOS BU} 1O PIOJ8) [EIU0ISIY B surejuiew s|qe) Buimojio) ey

(paleldwon usypy) FAILISNIS-TYIOIHH0

A101SIH 9oueINSSY

eLe

I'L'e

L'¢

3 8



N

1 jo g abeg (pate|dwoD usypn) JAILISNIS-TVIDIZHO 2'0'2A vodey aoueInssy AJUNo8S — + Wo4 WYSA

‘BP0 SNOISIHEW PUR SOSTUIA J0f BUn2aya Jusjuod 0} josfgns
81k §821Nn0s BlEp pur sabiuByIXE UORBULION [IB 1yl JUSWalels B 8pnioul PINOYS Sy | Juoneoidde 10 8oinIos ‘WalsAs oy AQ pasn $aoInos Bjep pue salfiueyoxes
uoReLWIIOU Yons jfe jo spietep apinoid os i ‘suoiesiuebio [ewalxe 0} Jo Jusiledap Byl SSOIIr Y8 UOKEWIOUI J0 aBuByoXe Byl SIENIIOR] WalSAS 8yt s80q

uojewaoju) jo abueysxy gL'z
‘uonedidde 10 82IAI8S "WBSAS Byl Aq pesn SeoeLaul PUE SUOII8UUODIaILI YIOMIBU JO LUBISAS [BLISIXe DUE [BLLIBIUI [IE JO SHBR8p 8pInoid
SOOBLIAIU] PUB SUONISUUOIIAN] 2°L'g

‘stapinosd juawdojensp pue Loddns Aued-pag
pue s1esn [ewelxe Aue apnjaul pInoys IS S (UOHEI0) PUB (S)aourieerd AJnoes ‘sajos ‘Siasn s,uoneondde 10 80iAIas ‘WaSAs ay} JO 1Si pejenng B spiAoid

abesn pue siasny 9°L'2
‘8dnoul 19sn 13410 UORNIOS PAUBYS B §i O SUONBIO] [ejuswiedap ‘B9 'SUONRIO) 18sT e
Isanueo uonensiunupe pue juswesbeureis Aped payj 0 Juswiuedag e
!suoneoo] Aiea02e; J9iSESIP AUB PUB SHUBLLIUOIIAUR DROD 10 fenuia ‘feoisAyd Aue jo uoneao; (eoisAyd sy} ie1ap pInoys siy} ‘suoneso) Bulsor e
rspurod jeyng Buimogo) ey Builaaoo suoiesol uoesydde 1o aoiAes .Emwm\ﬁm ay} Jo sielap apinoid
suoneso jeaydesboay 5Lz
"$88UISNq 8y} 0} ANBIRLID pue UORRIYSSEID Jjayl Bupnioul ‘sjasse UoHBULIOU] 8] 8qLiosaq
sjessy uoneulIoju| L2

IIhoas-80IAap-188N-pUa/e0UBPINb AT ADD D500 MMM/.SONY "asn yay) Aq pajusasaud SyIomau J1ay) 0} 3Su [feldAo eul puBisiapun
SI9UMO YSH puR ‘ST JO 8sh PUE juswsbeuewt ‘uonemBbiu0d ayy JNOge SUCISIDBD POULIOJU! B SIOIBISIUILIDE WasAs disy o} Ajrewid
St ) Ing ‘asn A8y} ((1N3) $801A8(] 185 pu3 8y; aunoas o} Buiysim uogesiuebio Aue 1oy 51 aouepinb S|y "aauBpinD AJINJ9S SIS IS PUT

orew
“BIED-[BUOSIST-XNg-DUOS10I0/80UEDINGAN AOD 050U MMM/.SOLY 0SIADY 9oURINSSY SWalsAs |} 8y} 0} pauodal ussq Justussesse ayy Jo JInsal ay] sey
08 j{ ;uoinyos ey} jo ubrssp ey} 0} padde usaq sdnoib jonuco paiinbal oy} aARY pue pajaidLliod USaq JUBWISSSSSY Ying B SeH “B1e(] jeuosiad Hing e

IBl-S80IAI85-[eIbIp-S8]aI1oud-ubisap-Alnoe s /e JUEDINL AT ACD D830 MMM/ SONY "MOfj0) OF Uisped 1eimosiiyole Jo Juspasaid ou
St auoy] araym ubisap aimosiyole SWEISAS LLLIOJUI Of pepusiul ese sejdiouud ubisep Ayinses asely] Sediales jeubiq 10} sajdiautiqd ublsag Ajnoas

Se|0oud-AJLnoes-projo-Dujuewa|aLL/aouBpING i ADD 50U MMM,/ SOy
"UOHMNOS 8L} 104 JUBLLSSESSE Y51 8y} 8)odWion 0} JUBWINI0D By} Ul Ja1e] pasn aqg im ssjdiouud asay ] ~sajdiauLig A3noag pnojy e

:mojaq uonnjos ayj buiubisap ur pasn
goueping Jaypo pue seidiauud ayj jiejap 0s Ji ‘0SON Ag peysignd souepinb sediouiid ubisep pue Ajinoss Bumoyioj ey Buisn peubisep usaq Lonnjos ayj SeH

sadiound ubiseg uonn|os £°1°2

(Pale1dwos usypn) IAILISNIS-TYIDILEA0



v jo g abed (peteldwon uayp) IAILISNIAS-IVIDILHO 2'0'2A Woday aoueinssy Ajunoes — ¢ WIoH NYSAa

*GLOZ BuUnp & 1071 A alieddy ¥SIH UOIBULION] :BoUEDING OHISDO, Ul PUNG) 84 UB3 UOIEULIOUI [BlusLliedap SS8SSe PUB SNJEA O} MOY UD BIIADE JBLUNd

I

£BPBW UOISIOap pue sBuipul oY) 818M JRYA (IBIIOIL0D BIED SSaUISng Jo/pue wee) jebs| s juswuedap ay Aq pajdeooe pue pemainal
JUBLUSSBSSE 68U} SBM LIUBWISSASSE YidQ IiNY 10 Juswssesse-aid yidg B pajonpuod 1oefoid sy sey ‘os Ji se1ep feuosied $sa0id 10 810iS UONNIOS 8y} S80(7

(v1dq) uswissassy j1oedw| Aoealld ejeq

SOHIS Tig oUl Aq jeAoidde 10] JOSIADY 8oUBINSSY
SWaSAS 1] 1noA o} sy} peynuigns pue uoeayddy Buuoysyo suswiiedsg ayy pajeidwos nok aABY 08 J] "UOHNOS 8y} U0 N0 DaLIED SR Jusludojeren
Jo poddns Aue sepnjoul syl ‘pueluiBiy M1 Yl j0 8pisino Buuoysye o} 1eigns pesseooid 1o palols Buieq uoneLioi Aue yum seypebol ‘uolnios ey st

Bunoysyo

UORMOS Byl 40 AILINDBS By} U 8OUBPHLIOD
JO OBl B 10 ‘§661 10V UONDBJ0I4 BIEG 8y} Buipnout ‘mef eyl jo yoealq Aue ‘Aaod [ejuswpuedsp Jo DM J0 yoeaig Auy sousijduic) pue gbs

Spuawiwiwoo ongnd JsuieBbe JoAap o} sinjie) pasiolqnd B 10 82iAI8S B} JO YOBBIq BiqISIA Auy Stoedwn uoneindsy e

"pPaploAr aq JSniu pue suolelado s juawipedsp ay o Buibewep AISnouss aq pinom swelsAs [ejouvuy s juswiedap eyl
uIum enpiaipul Aue Aq AiAnoe Jusinpnes) 10 apo2 J0 BJep JO LUONBIYIPOLY SHOIoIRW AUB JO ‘S8IoBINDBUI Ui JiNsal 0} Ajexl sexeisiy :sioeduwf je1oueuld

"SMOPUIM aouBUSIURW pauueld jO apISING 82IAIBS JO SSOf PAPUBIXS AUy ‘AlljiqelieAy

‘suopetedo s juswipedsp sy} o) Builbewep eq
DINom S[ENpIAIpur pasLoylneun Aq apoo Jo BIEp {0 UORBIIPOW SNODIEW 10 ‘UOHBLLLIOILI [EIOUBLIY PUR SPI0D8S 1auuosiad 0) peanposiul 1043 Ayibaju

“SIENPIAIPUL 1O [ENPIAIDUT UB O} SSBJISID 40 WiBYy AIBSSeoeuun esned pinom JBy LoIeLLIoul feuosiad o einsodxe Aug
‘(1oy uonosjold Bled oy} Aq pauyep se) ejep feuosiad JO 8SBD 8y Ul JO UOHEBLLIOLI SSUISNG SAIISUSS aq 0] Pa1apISuod Si Yoym M eyl inoybnoiy}
SOIMISUI fRUORBINDS JBUJO PUR SBILUBPRIE ‘Sj00yas 0} Bulpuny jo uosiaosd ey} o Bulersl LoRULIOW [BIDUBLY JO 8INSodxs Auy Alenuspyuoc)

:BUIMOJjO) BY] "O] PBYLLIY JOU 8.1E NG ‘Bpnjaul 8|qrldesdrun se papiebal 8q PINOM ‘DESHESs JI ‘YIIYM XSL JO SULIOS 8y ]
:B0UBISUS 10 "PBSHEAL 8] SYSU 8Y} PINOLS Passenoid 10 paiois Buiaqg uoyeuLIoir 8y 0} Soedw [eruaiod DUB SYSI SSaUISNg ay} 8quoseqg

:Bumojio) syl ‘o) paju
Jou aJe Ing ‘spnjoul Juawiedsp ay) 0} ejgeldesseun se papiebal aq pinom ‘pasieal It UDIYM HSU JO SULIC) a1 " MSU {enpisal Jo 9aiBap wWnipaw G} MO| B SABY
yeuyr suondo Alanjap ejes 104 aousiajeld, © Buiaey se paulap sy pue (FALLISNIS—TVIOIZZ0 Butpnjour) vIDI340 jo uoneoyisse|d & yum paubie si yoeoidde
syl ‘passascid 10 paiols Buleg uoewuoyuy sy} jo wapuadap .SNOILLNAYD. 0 NIJO, Woll sebues aouels|o ] ¥siH pue eeddy ysiy pajels sjuswpedsp sy

,(v19) Wuswssassy joedw| ssauisng
Alewiwing 9sueInNsSsy )siy

{pejeldwod uaym) IAILISNIS-TVIOILH0

£t

[ >



LY

1 jo L ebed (paterdwog uaym) IAILISNIS-IVIDIHH0 2'0'2nvodey eoueinssy AJunoas — ¢ wiod WYSQa

‘safied JouBzU| Y BY) UO AJUBPING WeucdWos) 22URINSSY AILUNJES JYT SYI UILIW UMOYS BIe PaJapisuod &g pinoys ey} siusuodwo?) aouRInssy Aundes sjuaucdwod J1ayio
Aq pajuewsddns 10 peoeide) 8q ueD pue eAISnioxe Jou are Buipray assy) ‘sourNdiLIod MOYS ©) PISN aq ABw JEY) Jweuodwos soueINsSSe Jo adwexs ue se papwaord are mojaq sBuipesy uonass sy} 810N

"8oURINSSE 10 0doos ay) Bpisul eJe Jey) sjusuodwos welsks sy} MOYs APes)d SN PUR siepo urewod ASSQ o urewo 2'2LS) DINH 84l Jeule uc paseq eq pinoys weibeip syl

9
5

‘uopeoydde 10 eaNI8S WBISAS By 0 Bsn pue JuswAojdep ey} 101 82Eid Ul 81 SWiIS] [eMIBIILIOD SIqENNS JEY) LOREULINLOD 8PIAD
aouUBINSSY [RIDIBWIWIOD §°§'E

‘aJoy Sy} vousssjas joeduw Lioeinbal 10 1ehs|
Jginoped e sey poafoid e ji -sjuswaiinbal Aiojeinbai pue jefis) sjqeoiidde sjpew asn psuueld sy pue uoieajdde 10 82i/016s ‘Wa)SAS By} Jey) UORBLLILIOD 8DIAOIS

aosueinssy Alojenbay pue [eba ¢se

SUDHNIOS $S8208 aINoas Jaylo Aue 10 UOHBIIUSLINE JOJ0B)-0M) Buish WelsAs sy} ssaooe siapinod wewdojanap pue poddns Aued-piiyl pue s1asn jBuls)xe
Aue Buipnpour ‘siasn Aug o ‘wsiueyaw noxoo; pue bBuibe ‘Ayxaidwoo ‘yibus) Buipniour ‘asmons Juawabeuew piomssed 5,UONNOS a4} JO SIEISN BPIAOIY

swebeueyy piomssed £°6'¢
‘pomsires pue peubisse sabeyaiid pue SjUNOoE Jasn ate Moy ‘sessasosd uoneonuayine pue jeacidde Butuoisiaold 19sn S,UCHNI0S 8y} JO SHIBJOP SPIAI
lJodJuo) SS90y 26

"PasSN SSINGUIE SIUBINSSE 8y jO
uondLISep Jauq B UM iSi] Pejeling e apiAcld "Saping a0iAa(d Jas 1 pug ay) se yons ‘aouepinb pue Aoyod jejusiuyedap pue SNH paysiand 0] SULIOjUo2 uonnjos
ay; rey) buiuog uoneoidde J0 eonies ‘welsAs eyy jo juswidojeasp eyj Ui pesn soueping pue Aoyod feluewuedsp 10 DNH JUBABIaI BY] JO SHEISR 8pIN0.d

asuepIng pue splepuelg ‘sassadold ‘sainpedsold ‘Asljod 1'S'E

‘pawred Buieg aouBINSsSE puk angLpe ay) Jo uonduosep
18uqg & yum molaq sbuipesy syl Jepun pajsi a1e Susuodwod a0UBINSSe, 9Say] ‘S80IN0S JO JAqUINU B WO, PAALSD US9QG SBY UONNIOS 8y} JO aourINSsy

gSljusuodwo) aosueInssy §'¢

adoog aouBeY pUE SOUBINSSY tIBISAS XXX 2 ainbiy
¢8leH weifie|q esurinssy Ajnoeg Jo edoog ey pesu|

‘SEOUBINSSE 1oNPOId 10 SUOHBIPEIIR 'SUORBIYILIED Bujsixe-aid Se yons ‘Wwolj umeip
8Q UBD SOUBINSSE JO [8A8] B 81oyMm Sjuauodwiod Aug 'SUORI8UUCIeUI JO SeOBLIBIU] JO Siiejep Buipniaul ‘@duBINSSE JO 8d00s 8y} JO SBLBPUNOG 8y} 6qLIsag

aoueInssy AInoas Jo adoag j[eJdAD  t'E

(peraldwioD UBUM) JAILISNIS-TVIDILHO



1 jo g ebed (peje|dwod uaym) SAILISNIS-TVIDIZHO 2 02 vodey soueinssy Alunoes — ¢ uio4 Wysqa

Gy UONIAS
Je paquasep Ajeuq aq pinoys sy} eyl pasn ) ABojopoyisw juswssasse Juaseyp e ) ‘soidipuud Anoes HSON peustgnd (1) ueauno) eyl uo perempald s1 aA0qe pe(lelep s$9004d JUBLUSSESSE HSU BYL
"S308UD YR 1| jo Buidoos ays w s100l0ad 15182 01 JUBLUNDOP SAUBRING DH LI Ue paysiand sey 1vS1

$90eYD UesH L1 pue ‘Bunse) Aunoas pue
walsAs jueasie) AQ PeuULYUCT Bq [ SIL “pelusweidw Alsngod Jo Apoaucs ese sueuodwod eyl Teu) Jo ‘pambyuos Apadord useq aney SUeUCALIND 10AUOD U} JeU AJUSA 10U S20P §'G°C UOKIBS 110N,

Juawebeueyy Xsiy - aoueping ALnNdss pnoly e

U0 NPOIIUI-a0UePINE-A}INIas-pNo[J;/UoPNPOIIUI-a0UEPINS-AHIN0as-PpNOJo/SUOIEDQ NG [JUSUUISACS [T AT MMM J-5a11Y
:saydioutid Ajunoes pnofy e

:plejiano aq o} ABojopoylew siqeldesse ue Buisn
JUSLLISSASSE YSII Paulap S10LL B JO 8SN 8y} J0y SMO|[e osfe yoeosdde SIy] ‘mojeq siuswwinaop au) Aq pe|iejep se aourinsse Ajunoes Buguawsaidwy o) yoeoidde
UOWILLOD B N0 185 yoiym sojdidund Ajungas HSHN pausiqnd (1) usaunoy ay; jo uonesidde ay) s1 juswpedep ay Aq pasisjaid yseoidde Juswssasse ysU 8y

sjusljeal] puUe JUlWISSasSsSy MSIY

‘pajeipaLUal SBuIpLy j1e pue ‘a1aidiioo usaq aARY SO Yijes || sjeuoriodosd ‘sjeudosdde jey) eunsua o}
O4s paubisse ay) pue joafosd ayy Jo Apnqisuodsal aiy §1 ) JBION "a.8Y PEOUSIsel PUE dn UMBID Bq [fBYS Senssi DUB XS Palou ey} ssaippe o] uejd uonoe
|eipawea. B ‘AIpSSa00U Paleap Si UCIHOE aiaym ‘PUB pelnuap! AJesio 8q PINoYs Sanss! pue Sysu [y ‘todal DH.1| 84l MeiAel pinoys YHIS 400 Payirend v

9481 PAOUBIBJAI B PINOYS “JUBIUOD By} Jou ‘LOdal DHL | 8Yl 8doas DL} 8y} Ul PaIBA0D SBaIE Jje uo Lodas pue
$SeIPPE PINOYS DH.L] 8Y1 "BWeYIS MIIHD DSON 8y} U passisibal 8soy) se yons Uepinosd D1 | peijies juspuadspul ue Aq N0 paLIEd aq PINoys DH.1I 8yl

‘aUsl} pesUa.Ilal By PINOYS JUSLLNOOR 8d0os el "8doos By} DAIEDIEA IOSIADY S0URINSSY SLWaISAS
1] 841 10 "(WHIS dDD) 10SIADY YSiH UOHBWLIONU] B AINoas [eUOISSajold Paiiuen 1aqhn pairenb e pue Buysal ayl 0 2doos UM aiem Sjoluoo Bujord
-80J/U8S jje jeyl ‘uoneddde 10 gonues ‘walsAs sy o) sjeuontodoid pue sleudosdde yjog sem Bugser jo 8doos (DHLL) 20y yyeeH 1} 8yl 1Byl WijUoD

192D UleaH 1|

‘aley pasuateel pue Alessasau ateum payuea wbnos aq pinoys Burse) welsAs pus-0)-pus ayj jO UOHBPIEA PaA0SE) alam
sjoojep paynLUap! e ey pue Bupse) jeuoneiado pue welsAs pua-oj-pus ybnoay; pessed Anisseoons sey uoyeddde Jo 80i1A18S WAISAS 8y 1Bl ULLoD)

punsa] WeisAs
Buiiss] uonepijep pue suonsadsu] AJUNoag

‘BOUBINSSE POUIEID ay] 10 8oudapIng Buruoddns se papinoid aq 0sfe PINOYS 818D By} JO AdoD Yy “Se1ep AlpifeA pUB 82UB1B}a1 BIEIYILISD BPNIoU)
asealq Jalddns ey} AG proy PIBDUBIS DiBA JBYIC 10 L00LE D31 / OS] Se yons ‘piepuels pasiubooal g O 9ougiduwiod 10 UOHBIYILSI AU JO SHEIep epinoid

spiepue)s pasiubooay o} asueydwo)

‘Z-0bL Sdid 58 suoqeoyes paulero aAry YoM sjonpold 10 Jsi B epiroid
/S19NPo.Id payied Jo asq

(petaidwon uaym) IJAILISNIS-TVIDILE0

v

gE9E

I'8°6E
8’6t

L'St

9'5°E



L~y

t1 Jo 6 abed {(pa1o|dwoD usym) JAILISNIS-TVIOIHS0 2'0'2aUodey eoueinssy AJUnoeg — ¢ wiod WvSa

w10 sIoRueo- eaillio/Bao Apnoast )/ dik 118 punoj 8q LD SINU0D AURSES [BINLD AUNJeS 1euisi o) aaued eut o

JoNd] ySU fauy B puUR Yoroidde jueuneel) oyl 1oAs] NSU [BIIU UB YSU oY) jo Londuosap e Uaynuep! snbiun B aABY PINoys Ysu [enpisel

yoB3 JUBWBLEIS YSIH [ENPISoY — S-WVST 84l U] Papiijoul 8q JSnw 819y UMOYS SYSU AUB 'alay paijijuspi SYSU [Enpisey 8y} jO ISY Pejoling B 8pinold e
‘pPapnou; 8q pinoys pajdde [ou00 ey} jo uonduosap B uogeluawalduwi

SJOJUOD BY] JO BOUBISU! YOBS 0] pasn Uaynuapt jouiucs enbiun e Aeidsip pinoys sidiputid syt 01 sigeondde S10U0D Byl JO ISH POISHNG B 8PIN0I4  »

sysiY [enpisay

palddy sjonuo)

18AB| YSL PUE YSU B1} O UOHUOSED B 4SYIUSPI aNbILN B SABY PINOYS YSU YOBT '219Y SBJLIOYS PUB SYSU Payiuap; Aue ISy pajojing B apinold « |  sysig panpuep)

“usuen u
1IS|Iym pasiwoadwod eq Aew ejep ay) jo Ajtjenuspiuos o fjubaiun auyy uays ‘pausweidui Jou si sidiouud sig j “uondAioua pue uonosyoad aqdioungd
M}omau jo uoneuIquod e eia buiddospseaes pue Buledwe) ysuiebe payoajosd Ajsienbape aq pnoys syiomau SunSUBS BIER JOWNSUOY

uoH9910.d Msued] ul eleq
so|diaulld AJIN29S pnoj)

‘piepues sjeudoidde ue jsunebe vonesiyiLiad
ybnouy) seAnoslqo pajels oy} S}esaw aoinas Y] Jeyl aauspiuc 1o salfiep seybiy B sepinoid yorosdde sy Ansnpui uipm pasn flspm pue pasiuboosl
84 UYIIYM SPIBPURLS | SIN JO § HGOD ‘Sjoiuos Aunoas [eoniin) Ajunoss jawsjul 10f eRuan ‘g00/e 31 / OS] 84l SB Yons ‘Saninos JUalayip jo JaGuIny e wolj
pejosfes aq Ued S|oNUS 8SeY | Sl 8y} Jesl] 0] pejuswaldill pUE Patdalas ag PInoys Ysu payiluap! ey} o sjeuoiliodold puk e)sudosdde yjog ele jewy sjo4uon

‘Uadxa teyeuws 108fgns pesiubooal B 10 ‘vHIS 0D B SB yons
‘renpinipu payiienb Ajlqepns B Aq uoleluaweidul oyl pue | b Je PaquUIossp JUSWISSasse ysu alfl Buimojjol paydde sjonuod syl jo Mairsl Aue Jo SHelep epinold
g jusuwjesald] ysiy

‘8ol podes JUBWISSESSE By} 0] 8aualajel epinoid pue punoy ysit J0 Si8A8] pue Senss! pue
$Yst Jo tequunu eyj Bunels Aq asey siyy esuewwns saydiouid Ajunoss ay Juswaddns 0} pasn uaaq sey ABOJOPOLIBLL JUBLLISSOSSE YSL JBYJOUR J| "PIEPUE]S
areudosdde ue ysurebe uoneayie ybnoly) SeAnoslqo pajels ay} SieaLl aaAIBS By} JBY] 8aUBPHU0s jo salbap Jeybiy B sapiaosd yorordde siyl “Sjonu09 ey Jo
uonieustusldil sy} pue UoneNLIaD aYy) 10 adoos oy SMaIASL Oym ‘Ladxa Jeyjew Joaligns pasiubooal B 10 ‘YHIS 420 E se yons ‘fenpinipus payiienb Aigepns e Aq
uoneluBLIBIdwW 18y} PUE SI0JIUOD pandde aiy} J0 Mairal AUB JO SHBIEP BPINOIY PBIUSDE 8q UBI SYSI 8Yi YoIyM AG SUBBLW JO JOquinu B apiroid yaym ‘sejdioulld
Anoag asoN paysiagnd (¥ 1) usapno; eyl Buisn passasse sem uonnjos sy B ‘Juslissesse siy) Buesalo Ul pasn ABojopoylaw JUSLISSSSSE YSi oy} equasad

JuUdWISSaSSY Xsiy

JUSWIHeUBW-YSH-20UepiNg-ANINJas-pno[d/SUOREIGNd/JUSWUIAA0E N ACE MMM/ [-Sa1Y

{(per9(dwoD usym) SAILISNIS-TVIOILHO

(A 4

cv

(A 4



1 jo 0} obed (pateldwioD usym) SAILISNIS-TVIOIHE0 2'0'gA Hoday aoueInssy AJundag — 1 Wiod WYSA

‘pajusLddul 84 0] BINSesWw

Aunoes easiyd eanbas gw uoieuoul 24Q Buissesosd so Buniols eimoniseyu [eotsiyd jo uonoalosd syl tonpo:d uondAissue peroidde UE o 95N By SuINba1 W BI04 10 1531 1B J9SSE UB SE LOIIBULOJU! 3jg jO UoIRoIeid Byl 1o

U 1suiebe syrene osasd 10 1a918p ‘epadun 0} J9pio i Ajaanoes pabeuew pue paesado aq 3,ued a9IAISS Ay} ‘pajuawsaidwy Jou
si ajdivupd spg) J -eo1es ayl Jo AlUn9s fruoneisdo syl aunsue o} eaeid wi sasnpesosd pue sessascld aaey pjnoys sepiaocid aoialas ayl

adivund

Ajunoag jeuonesadp §2p

aAs] YSiI feul B pUB Yoroidde JusiuIeal] 8yl ‘JaAs] MSU [BRIUF UR YSU ayl jo uolduosap B Jayguap! enbiun 8 8ABY DINOYS YSU [BNDISa)
YoB3 JUSLUBIEIS YSIH [BNPISeH — S-WYS 8yl Ul PApHjoul 8q SN 8181 UMOYS SYSU AUE ‘a19y PaYRUSP! SYSU [ENpISSY 8yl JO IS)f Pajaling B 8pIAOId e

SHSIH [enpisay

‘popnioul eg pinoys pandde jonuoo ayj jo uoduasap e ‘uonejudwadL
SJOJJUOS BY} JO SOUBISUY YoBS 10] PaSn ‘Yaynuapy joluoo anbiun B Agydsip pinoys sidiouud siyl 0} ajqeaidde sjonuon auyi JO ISK PEIS|ING € 8PIACId

payddy sjonuo)

juawebeuew sy o) yorosdde |jBieAC Jj9Y) SIJAIIp PUR SOIBUIPIOOD 1BY] JJomawel) asueulaaob Ljinoes e aaeyY pInoys Jepiaosd aaiales ay )

‘J9AB] YSU PUB NSU 8y} JO Uopduoseap B ‘ieyquspi enbiun B 8ABY PINOYS YSH YO8 813y SIEILIoYS PUB SYSU Peyfiuepl Aue sy palsiing & apincld e S)SIY paynuep|
‘sjuawdojanap ABojouyse) pue jessy; o] pue 221A19S sy} Ul sebueyd 03 Buipuodsal uaym sAloaYe ulBWEA Jou |im aoejd
ul Sjodjuo? [esiuyd3d) pue jedisAyd ‘euuosiad ‘jeinpaoocid Aue ‘pajuswajdws Jou si sidiounad SR I N UIGHIM UOIBULIOJUL PUB S31AJSS aU] Jo ajdiound

souBUIBACY) +'Z'h

18AS] Y451 jeuy & pue yoeosdde Juswigal oyl 1aAs] YSU [BRIU UB NSU o} JO uonduasep B ‘eiiuep! enbiun g aABY PINOYS YSU [ENDISa)

oy} Buposye wWos} SIBWNSUOI pasiwoldwos 0 snodiew Jusaald o) @9JAIaS A} JO SIOWINSUOD JUBISYIP usamiaq Jsixe pjnoys uoneledag

YOS JUBIBIBIS ¥SIL] [ENDISIY — S-IYSG 84l Ul PAPIIOU) 3G SN 23Y UMOYS SYSU AUB ‘6104 DaYRUAD] SYSU [ENPISSH 8l JO ISY paleyng € spincig = |  SiStd IENPISSH
‘papnyout 8q pinoys peiidde j041u0o By} jo UORdUOSED B ‘UonBluBadLl T e
SIOJIU0D By JO BOUBISUL YOBS 10 pasn Ysynuep: jonuod anbiun B Aejdsip pinoys aidiouud siy) 0] ejqeoiidde sjoRu0D 8yl JO ISI PAIBIING B 8PIACIH p3l|ddy sjoluod
‘1aA8| YSL puR NS 8y} JO uoiduasep B Ysyuep enbiun B 6ARY DINOYS XSU YOBT "By SIEILIOYS pUB SYSI payiiuap! AU ISl Paloing & epircid e SH)StY patiusp|
*90|AI3S 10 BjEp S JaWNSuod Jauyjoue jo Apbaur to Aljenuapyuos
ay) Bunoaye aoIAes Bl JO JBWINSUOD B Jusasld JouueD siapiacsd aoiales ‘pajuswsaidut Jou st apdiound sy} Ji ~IayiouR JO BB 10 IDIAILS a|diouuag

slawnsuos) uaamjaq uoneledeas €zt

. faAB] YSLI [2UY B PUE YOEOIOdE JUBLIESH BY] '|0AB] ¥SU [EIUI UE YSu 8U} O UOHALOSEp B JoGUap: anbiun B 6ABY DINOYS XSt [enpIsal
yoB3 USWSLEIS YSIH [ENPISaY — S-NVYS 84} Ul DapNIaUl 8q ISNLL 818l UMOLS SHSL AUR 'asal] DOIRUSP] SYSI BNDISSY 8y} JO ISl Palajing B apinold  »

SHSIH [enpisay |

“papnIour 8q pinoys peldde o5Lod 8y o UoRdUDSap B ‘uoneIuswaldil
SJORUOD BY) JO SIUBISUI YoBE JOJ PasN taynuspi joauos enbiun & Aejdsip pinoys sxdiouud Sty 0 ajqeoldde sjonuoD 8y JO ISl PBIBING B 9pinoid e

palddy sjonyuon

18AB] YSU PUE NSU By} JO UoRduoSBp B YBiiiuap enbiun B eABY DINOYS YSU YOBT "aloYy S|E[UOYS PUE SYSL Paiiuap) AUB ISl DBIaliNg B 8pIACld e

Sysiy paynusp| |

-abewep feuonejndai o ‘uonoues
AiojenBes pue ebo) ul Jnsal Aew yaiym pesiwoidwiod oq pinod ejep Jewnsuod pejosiosd Ajeendoiddew; ‘pajuswsidun Jou s1 sjdiound

apdisuny

sl §f *,,94nZ1as Jo ebewep ‘sso| ‘Bunsdwe; |eaisAyd jsurebe payosjold aq pinoys ‘) Buisssdosd Jo Buuols s1esse ayl pue “elep JARUNSUOY

aoual|Isay pue uondAoId 1ossy ZZt

(palaidwogn usyp) IAILISNIS-IVIDISHO



t1 j0 L1 ebed (pa1aidwion uauM) JAILISNIS-TVIDIHEO

‘1ena] st feuy B pue yoroldde jusLieal) oy} ‘1aAS] YSI feRIU UB "SI 8y O UORdUISap B aypuapl anbiun B aABY pINoys XSl [enpisal
YOBT ‘JUSLLSIEIS NSIH ENDISEH — G-WY'S 84 Ul PEpNIoLl 6q 1SN 818y UMOYS SYSU AUE 610y POIIILSDI SYSU [BNDISBH 8y} JO 1Y PEIS|INg B 8piAsId

S)SIH [enpisay

‘pephiauUl 8q pinoys paidde jo5uos ey jo UopduIsap e fuofelustualdil

SI04IUO 61} JO BOUEISUI YOS J0j PASN UBIIUBP! (011409 8nbiun & Aeidsip pinoys sidioud S oF SIGeadde SI0RUCD 8y 4O ISl paIeIng & spiolg  « | PRIIddV Slonuod

‘JoAs] MSL puR 3K ey jo uondussep B Uayiuspr enbiun B 8ABY PINOYS YSU IBT '343Y SHBLIOYS PUR S)SK DaRRUSp! AuR ISi paJajing B 9piACld SHSIH paljiuap]
‘sejdiound Ajunoes 1eyio Jo uonejusweldwi ey ooy

pue aa1ai0s atj) Jo Ajizndes sy eutuniapun ued asiwosdwoa uteys Ajddns jey) ajqissod si 31 ‘pajuswaidun Jou si ajdisund siyg J uswejdwy o|duud

0] sSued adiales aus jey) sajdiound fHiunases auy o je suoddns Ajuoloesyes ueyo Ajlddns sy 1Byl ainsua pinoys Jsepiroad 201Aies Byl

SV

2 0'2A uoday asueinssy Alunoag — ¢ W04 WYSa

Aunoag uleyn Aiddng gz

o3 ¥sU feuy e puk yoeosdde jusiutess) ey} ‘faAe] ¥SU [BIIUI UB YSU By} Jo uonduosep e “tsyiuspl enbiun B aARL PINoYs Ysi [enpisal

YOBT Juellslels Msil [enpisald — G-WYSQ 4] Ul PEPIIOLI &q 1SN 81ay UMoYs SysuU AUe [aley Paiiiuapi Sysit [enpisay ayl JO ISl palaling B apiACld e SASHY [enpisey
‘papnioul 8q pinoys peitdde joquos ey o uondussep g ‘uoneustusidun T

SIOHUOD By} JO SoURISUI YoBS 10} pasn ‘Yaynuspl jonuoo anbiun e Aeidsip pinoys ejdisuud siy o] eigealdde sjoJluo) eyl JO IS pale|Ng B 8piACIld e pRACAV.Siouog

‘19AB] 3SU PUR YSU 81} JO UOKGUISEp B Yelfjuspl enbiun B BABY pINoyS YSU YoET "aidy SHEJLIoYS puE sysu paynuapl AU Isi peialing & spinoid SHsiy paynuep]

"*AAROE SNOJDIBL JOYI0 9|qeUS JO DIAISS JO SSO| SSNED ‘EJEP JeLiNSL0D asiwoidwos pinod Yaiym sanss) Ajindas o) sjqesaujna ag Aew sidioung

sadnes ‘pauaswsidun Jou 51 ejdivund sy ) “Alunoas Jey o) sieasy) s1ebiyw pue Ajpuapl o) padojaAsp pue paubisep aq PINoys SadIAIeS

juswidojaaaq ains9eg 2t

o8] ySU feuy B pue yorosdde juewwead) ayl 19AS] YSU [EIU] LR VS Byl Jo uonduasap B Uayiuept snbiun B 8ABY DINOYS YSU [BNDISSL
YOBT JUBWIBIBIS HSIH [BNDISSH — G-IWY'SQ 8Y} Uj PAPNIoL 8q JSNLL 818 UMOYS SYSU AUB ‘aiey PBYIIUBPI SYSU [ENPISSY 8Y) JO ISH PAIBIING & apinaid

sysiy [enpisey

‘pephSLl 8q pinoys peydde josjuoo sy jo uondusssp e ‘uogeiustueidiut
SIORU02 By} JO BUBISUL YIBS 10} pasn ‘tayuap; joliuoa enbiun B Asidsip pinoys epdiouud siyl 0] eigesidde S1oquoD 8yl JO 1SH PBISIING B 8D

pajjddy sjonuon

‘JONS] WSL PUE XSU 8y} JO UORAUSS3D B 4eiusp] enbiun B ABY PINoys ¥SU YO8 eioy SIBILIOYS DUB SYSU peyuep: Aue IS pejsiing e epinold

Sys1Y paynuep

*‘pesesalaul S| jeuuocsiad Jepiaotd ao1a1es Aq BIER JOWNSUOT JO 9SILI0IALUIOD SNOIDIjBL JO [BIUSPIS3RE JO POOYIaNI| SYL ‘pajuawajdu
10U s a|diourd sy § ‘9101 HaYyy Joj} uonesnpa Ajundes pue Buiuselss Lunses jpuuocsied o Palqns aq piNoys s epinord eoneg

spdioung

[BAB) XS feuy B pUB yoroJdde Juaiee. Byl JeAs) YSU JeliUl UB YSU eyl Jo uonduosap B ayiuapt anbiun B 9ABY DINOYS YSi [enpisal
YOBT JUBWBIBIS YSIH [BNDISOH ~ S-WVS 8U} Ui DEpnioul g JShtl 818y UMOYS SYSU AUE 'aIey DeyRuep: SYSU [BnpIsey ay} JO 181 PaIaing 8 epinoid

S)SiY [enpisay

‘papmoul 8q pinoys pendde jonuos oy jo uoyduaseap e ‘uojeiuawsdil
S{0U0D BY) JO BOUBISU YIBE 10f POSN 1eyiuspi josu02 anbiun B Aedsip pinoys aydiouud siyy 0} sygeoydde sjonuoD a8yl Jo 15l paisyng B apinoid

poljddy sjonuo)

18AB] 3SU DU YSi 8} JO UORAUOSED B YoIUap enbiun & sABY DINOYS YSU YOBS 818y SIIBILOYS PUB SYSU Paytusp AUg IS Dejojing B spincid

S3SIH paynuap|

(paie|dwod usym) SAILISNIS-TVIOIHEA0

Aunoeg |[suuosiad 92t



¥ jo 21 a0ed (pslejdwod usym) JAILLISNIS-TVIDIHHO

2'0°gn Uoday aourinssy AlN%ag — p wio4 WYSd

“pepnau &g pinoys paitdde jonuco ayp jo uonduosap e luogejusisidiuy

S]0JILI0D BY) JO BOUBISU] YoBD 1O} PBST Jeynuep! jo4uco enbiun B Aeydsip pinoys eidrouud sy o sigeadde sjoquo 8yl Jo iSi PaI9NG B 8pIACIH e parddy sjonuod

‘19A8) XSLt pUB YSii 8y) Jo uonduosap & Usynuspt enbiin & aARY PINoYS YSU Yor a8y SIfBHOyS PUB SYSI paynusp! AU Isi| palefng B apincld e SYSIY paynuap)
“Ejep jo sawnjoa abiej ajendiuew Jo [BaYS pue sjONUOD AJINIss

ssediq 01 sugaw ay} aaey Aew J9)oeNe UE ‘pejusws|dwl jou st ojdiould siy) § ed1AIas ay) jo A}UNJBS Ay} BUILLIBPUN P|No3 jey) uonepo|dxe ajdiound

Jo ysu Aue sxebiiw 03 paubisep agq pinoys aaiAas [euonelado sy} sbeuew o0} siojensIulpe s apiaoid 8a1uss s Aq pasn Spoyiew oy

UORBAISIUIWPY 90IALOS 2INJ8S ZL'2'b

‘foAs] ysu feuy B pue yopordde Juatiieal) ayl '1aAs] ¥SU JBIUL UB YSH By) Jo uonduosep B eynuep enbiun g aaey pINoYs Ysu [enpisal
YOBT JUSWSIRIS HSIH [ENPISOY — S-NYS( SUl Ul PSPIoU} 8G ISNLL 818y UMOYS SYSU AU 818y payiuspl SYSL [BNDISB 8y JO 1S PAISING B 9piA0id e

SHSIH |enpisel

‘peprou aq pinoys paifdde jonuoo syl jo uonduosep e uoysusiLsdiLl

S[0AU0D BY) JO BIUBISU] YORS 10} PasSN aypuap! jofuco enbiun B Aeidsip pinoys eydiuud siy of spqesydde sjoauos 8yl O IS PAISIING B 8PIACIH e paiiddy sjonuog
‘1eAB] YSU PUR NSU 8y} Jo uonduasep & ‘Uauspr enbiun B eABY PINOYS YSU YIBT eusy SIEjLIoyS pue SYSU paynuapt AUe Isi Palaiing g 9pin0ld SYSIH palnuap]
W UIYUM BIEP S0 DIAI9S Bl 0] SS809¢ ujeD o} JopJo U] sijoENE Aq peHaAdns aq pino) sadeusul ‘petuswsidun jou s| aidiound sng § wey) oidioung

yBnoay) syoene 1sulebe puajep 01 suonoatosd ajeudoidde aaey pue paynuepl eq pINOYS 31AISS 3} JO S9IBAUI PEISNI) SSa] 10 [BUIEXS ||y

Uo}0910.1d adeLBlu| |eutaixXs LL'2'd

19A8) YSu feuy B puE yor0IddE JUBLIIES] Bl '[aAS] MSU (BRIUF UE “YSU B} JO UOHGLISED B ISRUap! enbiun B oABY DINOYS YSU [enpise)
YOBT JUSLISIRIS ¥SIH [ENDISOY — S-NYSQ SUl Ul PEPIoUI G ISt 818y UMOYS SYSU AU ‘18y PayRUSPI SYSU [eNpISaY 941 JO Isi| Peleyng B 8piAold  »

S)siy fenpisey

"papnjoul aq pinoys paidde jo1uca sy} jo uondussep B ‘uonBjuewaldill
SJ0JJU0D 8Y] JO BOUEISUI YOBS JOj Pasn “Jeynuep) jonuoo anbiun e Aejdsip pinoys eidiouud sig 0F exqesndde SI0QU00 Byl JO ISI PAGING B 8pINCId  ®

pai)jddy sjonuon)

‘JoAB) YSU PUB YSU 8y} Jo UONdUISep B Uaynusp: anbiun g eABY DINOYS XSU YIBT eIy SIBIOYS PUE SYSU Paynusp AUB Isi pejajing B opAcid e

SHSIH paljiuap)

*AN390 ABUL 8DIAISS JO [BIUSP 30 B)ED JO UOHEDJIPOW JO YaY) ‘adlAles S I8WINSU0I & o) sabueys pasuoytneun ‘pajuswajdun jou si ajdiduud
SIY} J| "SIENPIAIPUI PaSLIOINE pUE PelBIRUSLYINE O] PAUIRIISUOD & PINOYS ‘Siapiacid pue SISWNSUOD 10} ‘SOIBUIIUI AIIAISS [{B 0] S5800Y

ajdisung

uonesuayIny pue AJusp| 0L°2'v

“198] 4SU feull B pue yoeodde juatulges) ey} YeAe] YSU [eRiU LB YSU BUl JO UONdUoSep B Jeyiuept enbiun B aABY DINOYS YSU [ENDISE)
Yorg JUSWISIBIS YSIH [BNPISAY — G-WYS T oYl Ul DBRNIOU] 6q JSNW 81oy UMOYS SYSI AU faiot payiuspt SYSU [ENpISa 8y} 0 1Sl Pajayng B 8pIn0id e

SysiH |enpisey

"pepmaur 8q pinoys paidde jonuoo sy jo uopduosap e ‘uopejuewsduwy

SI04JU00 BYI JO OUBISU] YOBS 10§ PAST JBLIUBP! j04L0D anbiun & Aeidsip pinoys sidiouud siy} o SjqEoNddE SJ0U0D BU Jo ISIf paeNg & epincig  « | PRNIddY sjonuod
‘1oAs] 3SU PUB YSU 8y} JO uonduosap v Yayuapt anbiun B aABLY PInoys ¥SU YET eusy SIBJLIoYS PUB SYSU Paiuapt Aue jsi) PaJaiing B 8pinCid e SYSiH paynusp|
*ejep pue suopesidde ‘sesrnosal SISWNSUOD 1ajfe pue ssadsk 0] a|qe ag Aew sidoad pasuoyneun adiouug

‘payuswaidun jou s1 didunid sigy § #2195 Jey) sbeuew Ajpunoas wey) djoy o} pasinbaa 5100} a2y} Yiim papiaoid ag pINoYs SI9WNSU0Y)

wawabeue J2UWNSUOD 2IN3IDS 62F

{pajeidwod usym) JAILISNIS-TVIDIHH0




NL ey

t1 Jo £} afed (pejaldwoDd uayAn) JAILISNIS-TVIOISEHO Z'0'gh Hodey adueinssy Ajndses — ¢ Wio4 WvSQa

luoneipawas pue uonajdwos ‘Buuueid ‘Buiisa ) uoenaUBS / 438U YiBaH L]
‘smamay fosuon Aunaes

‘smamay Loday 8oueINsSy AJUndss

‘smainay ysiy

‘smamay Aoog Ajunaas

:Bumoyjoy ay ‘0] payiLuyf Jou e g ‘apmjour ueid syt Ag
winwiuy 8 Se paisnoo aq o] Sealy “YSE] oyl Jo Aousnbayy pue jaumo ¥sel ‘AlIiqeiuncoor sseusng syj Jo SHEISD UIBjuo? jieys ueid ety “ejafa-ay sy tnoybnoy
uoneoydde 10 8o1MIBS ‘LWBISAS By JO SOUBINSSE PENUUOD B} &NSUS o} pajuswsidw pue dn UMBID 8q PINOYS ,UBld BoURINSSY ANINJ8S - BOIMSS-U], Uy

ue|d @oueInssy ANINJ9S - 9JIAI9S-U| ©

"848y papincid JUBLISSESSE jiNj 8U} 0] S80UBLS}8. PUE ‘DESLIBLILLNS 8q [jBys
UORNJOS SIY} O SYSI JO JUBWIREI] 10 JUBLISSISSE B} Ul PASN GO0LZ OS] 10 291LSI DINH 'S8 1ons ‘Sa1Bojopoyaw JUSWSSSSSE XSil JeUoIippe Aue jo asn 8t

AeIoAQ JURWISSASSY YSIY [BUOCIIPPY €'}

JAS) YSU fBuY B pUB YOBOIddE JUBLTES] Btf) ‘18NS ¥SU [BRIUI UB 'YSI S JO UORCLISap B Yaynuap enbiun B BABY PINOYS YSU fenpises
YoB3 JUBWIBIBIS NEIH [BNPISaY — S-WY'S( Ul Ul DBPNJOLY 8q JSNLU 8J8Y UMOYS SYSU AUE ‘aioy DaIILSD] SYSU JBNPISSY ay] JO 1SI| PaISiing B epincid =

‘papniour aq pnoys paydde jonuos eyl jo uondussap g luogeiualaidy
SIOJIU0D BY] JO BIUBISUI YOBS JO) Pasn Usiyijuepi j04uoo anbiun B Aejdsip pinoys aydiouud siy) 0} eigeoydde SjoRuos U] JO IS pele[ng B 8pincld e

S)S[Y |enpisay

paijddy sfonuos)

'JOAS] YSU PUB YSL 8y} JO UOHAUISED B Ieynuspl anbiun B aABY PINOYS YSU OB "8ey S|BILIoYS pUE SYSU paliiiliep AU JSI PIayng € opinold = SHSIH paynuapl

*SI0lNSUOs Ag 991188 SY) JO
asn Jood Aq pauluuspun aq UED WaY] UIYUM Py EIEP 8Y) PUE SBdjAIas pnoj Jo AJunoes sy ‘pajuawajdw) tou st sjdiound siy Ji -patoojold e|didutig
Ajeyenbepe o4 0} Bjep J10y] J0) PUB ‘2JN28S UBWSI 0] 95N SIY} 10} JGPIO Ul 83IAI9S B Buisn uaym SonIqISUcdsel UIBLIED JABY SJIOWNSUOY)

Jawnsuo) ayy Aq IVIAIBG 3Y] JO asSN) 21N29S fLEC T

JOABY XSU [BUY B PUB Yor0IddE USLLIESI] O} OAS] ¥SU [BRILUI UB "SI 8L JO UCHOUISIP B Yaynusapl anbiun B sARY DINOYS YSU [BNDISe) M i SR
YOBT JUSWIEIBIS YSIH 1BNPISSY — SIS S41 Ul PAPNIOU] 8q ISTILL 815U UMOYS SYSU AU '8181 PBYIUSP! SYSU ENDISSL 841 JO iSK PAISNG B apiaoid | SISIH IENPISeY

"papniou 8g pinoys peydde j10u0o ey} J0 uonduasap B ‘uolejusiuaidiil
SI0UOD BYY JO SIURISUI YOBS JOJ PasN YBlpuap] jonuoo snbiun e Aeidsip pinoys sidiouud swyt of siqeaydde sjou0 auy JO 1SK PAIBIING B 8pIACI  ®

panddy sjonuo)

‘19AB] YSU DUR YSU U] JO UORTUOSSP B YDYUSP! ONDIUN B BABY DINOYS XSU YOET "848y SEJLOYS PUB SYSU paynuap) Aug Is) DSIaling 8 8piAcld SYysid paynuap]

*S8[EISall} IjgeuUosSEal
UM B1EP JO 20IAJSS JI0Y) JO 8sn snoldljew Jo seudosddeul 0y puodsal pue 19319p 03 I|qe o JOU [IM SJSWNSUCO ‘pajuaweaidun jou st aydisung
eidiound siy} § ‘3 UM PI2Y BIRP Y] PUB 821AI3S J191)] O} SSRI01 JOWUOLL 0} Paau A3y} SP1023al JIpne ay) yum papiacsd aq pinoys siownsucy

SJ3WNSUOCY 0) UOISIACIJ BORRUWLIO| HPNY £L°2'F

OS] ¥SU [BUYj B PUE YoROIDdE JUSWIBE] 81} '|OAS] YSU BRI UB YSU O} JO LUoNdUoSap B Yaynuap) anbjun & 8ABY PINOYS YK [enpises LR g
YOBS JUBLISIEIS YSIH [BNPISAY — S-INVST SYi Ui POPIOUI 6q JSHW 161 UMOYS SYSL AUE 818y PBYUSP! SYSU [ENPISAH 8y} JO ISy PBJOING B 8pIA0Id  « SASHH [enpisey

{paje|dwoD usym) IAILISNIS-TVIOIHH0



¥L jo vi obey (pareidwio] usUM) IAILISNIS-TVIOIHZO 2'0'gauodey aoueInssy AJUNdeg —  uod NYSa

‘oje ‘smainay Janddng

awalbeueyy pue Buoday Juapiou)
‘sfenuepy Bueiado aanas
‘suononnsuf Bugeiado Aunsas
Buysyeq pue sejepdny siemyos
‘SHpNY WalsAS

'suonoadsur Qunoag (BaisAyd
‘Buonuowy sAo0Id

(pa10idwo? usym) IAILISNIS-TVIOISEO



9 jo | ebed (peje|dwon usum) IALLISNIS-TVIQIHHO Z'0°2A JuBLUL)BIS YSIY [enpiseY — S-WVSA

&
7

“poytews uononsap [eoaisAiyd pascidde toyio Jo Buippaldys 10} ulg 84ndes B Ul Juswnosop ay) burseid a0 Buippalys n3-ssoud

Jayye Aq pakosisep 10 jo pesodsip aq isnws paxnbai sabuo] ou uaym pue pajjosuOSUN 3q 0] PAISPISUOD AR JUSLINIOP S} jJo sa1doo piey Iy
*$32IA3p pabBuuIN U0 PRJOlS JO Passadsoud ag jou 1snw pue 3|1 diz paydAious 10 aniyase BundAtoap-ias e Jayys Buisn

8jy pejdAsous ue i se yans ‘uoiaajoad sjedosdde Jnoynm JaulalUl 9Y) SSOIOR JUSS 24 0} J0U 1SNW PAUIRIUOD UOIBILIOI SU 10 JUaWNJ0p SIY]
*SIEUONEN H-Uou SO [guuosiad 8I0ys)o Aue YIIM paleys aq Jou ISNW §| “1aumQ XSIH UO[IBWLIO]| IoIU3S

findag ay3 10 30UBINSSY SWSISAS JO pEal eyt Wwoyy Ajuoyne uayum aljdxa Jnoypm suonesiuebio 10 SICIBRUGI-NS YIIM PAIBYS & 0} JOU SI ]
“JueeAInbe o esueles|o AjunNJes SS4d MN

JO WINWIUIW B PlOY OUM BLISIID MOUY O] Paau, B YitMm [2uUuossad |eulaixs Yum paleys aq AJuo ARl PauiRjuod UOHBWLIOUI 3t} PUE JUSWNIOP 9y L
‘seaneuasasdal Jjay) pue sispiacad Aped pangy pajsnay pue ABojouyss] B eleq

‘leyiBig uopeanp3 Jo} Juawuedag ay) UM S[ENPIAIPUL AQ paueles pue peleunusssip aq AJuo pINOYS JUSWNJ0P SIY] Ut PAUIZIUCD UCREULOUI 3Y |
suoneddde pue saonies "sweisis jeusuiedsp jo uogeanHyuoo

pue 2sueinsse Allundas 0} yorosdde stuewspedap syl JNOge UOHBULIOJUl BAIISUSS UIRIUCD ABW PUE JUSWNZOP TYVIDI4H0 UE S| JUIWNIop SIYE

XX UOISIOA

[@1e@ Masu|] panss)|
[oweN uonesljddy 10 921A19S ‘WdISAS 1BsU(]
Juswalels soueInssy ANIN23aS pue )SiYy |enpisay

uoieonpy 1o}
juswlede(

&

(paraidwio) uaym) FAILISNIS-TVIDILLC



: H

H

5

m ™ m = = = = = uy WO

9 jo g ebed

5

H

H

"

T T T T T R PR T e T Py}

T T L LI T Tpumpparyy

an

PREm R R e R R R R R

wha

[T

BN FEE R

P T L T L LT LT T amppppa——

w

P R LR TPt

B R B A R R R R AR AR BREE B A R AR A R bk ph A PR PSR pbE R EE R TR TR TR

{(paeidwon usym)
AALLISNIS-IVIOIEHH0

[ECEET T

FRARER R AR R TR TR AT PR TR AR R TR R A nE

FAEA

JUBLLIDIBIS SOUBINSSY R ¥SIY [enpisay — S-Wvsd

eremrarennrsnrrara e nr,_.—mum_.___fu ¥SIH-EHed 9
.........:..............“m_.-_.._mm u_m-..m _....W
..:..:..........+...+..+...I.?..!.!.++..I:I.+$+$I:I::::I:I:.!I:I:..+...++.+...+...+...+..I:.+...+...+...!.+.I:I:I:.+...+.I:I:I:.+..+..+..+..'+....Amv®u=m§@¢ HEE—_._DS —.+m
............................:..:.r..r...r....:r:rr.......!...rr.r.:.::....:...An—l{.m_l_-_ E Eﬂ%gcgob E@Em—mﬁm @EE:%{ h..—._n_n._ummlw-.-.mm m

S B R R B B RS BB o B R R R R P TR T T R R R TR T T AN ETE RS ETEETAR T R R R AT AR AT

e gy AL 202

T Ahmm_.ﬂ_.—.mrﬂ uQ@ﬁDhﬁ— 10 E—m luu .-Aﬂ E”_.Q_.QEE E D-—-.__-_ ﬂm_.—wm_ ﬂ_..__.ﬂ mu_—.m_uu_ _ﬂ—._g_mmm - _. ”-.-.Wﬂ N

(petedwon usym) IAILISNIS-TVIOIHHO

B R R A R RS R B R B B B B B B SR B R R R B B B AR R b B R R A AR AR SRR A AR R R :Rﬁg—uﬁy—ﬂ.‘.—_ F

SjUsUO0) JO BjqeL



MY
{paleidwon uaym) v

coen
9 jo ¢ abed JAILISNAS-TVIOIHH0 lusWsiels adueRINSsY R ySiY jenpisay — S-WySd

‘punoy si promssed joaLioo syl un uoboy o) sydweye pajeadss Buyels Aq spiomssed Jasn 82104-81niq pinoo IsNIee
LB Jeyj ySu B St 918y "1aAIas By} Uo painBiuod sem Aojod noxoos JUnosoe Jasn deem e Jeyl peyituep Buise il PeIE] WIPBN MSiH eidwexg e

[awepN pue Jaynuap| anss| 10 )siy pesull |2

S)YSiHd OHLl ¢'¢

‘MOT @G 0} patapIsuo? a.10jasdly) St BuliBy 3SIY 1BNpISaY i} sinoy
B — 2 UIYIIM DOIOAODSS B8Qq UBD PUR JOSSE SSOUISNG [BINLID B JOU ST WBISAS XXXX BUf) SB Jeuluill S1 ¥Su ayj ejqissod si ainjiey e ybnoyy “wes} poddns
WBLND B} Uyum afipsimou Xnuy U JBJLIOYS B 0] enp walsAs xxxx ay} pyoddns o} ajgeun aq jum Jayddns Aued pay Jey) 4su e st aiay) ysiy aydwexg e

[swenN pue Jaijuap| anss] 10 XsiY Uesull Z°L'¢
‘mo7 st Buney ysiy fenpisey
a1 pue uolnjos jieisAo ay} o} paijdde sjoquos anloe;0d By} O] 8NP [BUIUILL §i BIED PBUIEISI SiY] JO 8JnsSodXa jo pooLjaxl] 8L} JeAeMOH ‘8661 1oV

uoloslold BIB( Y} jo Yyora.q jeyusiod e o) Bujpes] ‘yoeaiq Aunoes e st 018y} ji einsodxe jo Xsu B 0} Buipes) jusiusiinbal ssauisng s puoAaq pauieos
eq Aew uoneuriojur reuosied Buiureluos eiep Jey] ‘wnipaw abrio)s ayj Jo suonoes fenpirpul ebind o} Ayjiqeur ue 0] anp ‘YSil B St 818y NSiY ajdwexg e

[swenN pue Jayuap| anss] J0 ysiy Wesul] L'

S$)SIH DH1I-UON 1'e

:8101U02 AJINDaS

pue seinsesw a|qejieae jo uogejuswadwi Buimoio) urewss yiomiau 1o uopedydde ‘eones ‘weishs ey o) Buiureped senss) pue sysi enpisel Buimolo) eyl
(s9beuepy 108l01d Jo YHIS 400 Aq pajaidwod aq ol) SANSS| PUk SYSIY jenpisay - | Hed rA

‘uaLUEal) YsU Bumo||o) wiewa)
Teym ale sysu asayl [eweu spomieu 1o uogeddde ‘aonues ‘WalsAS UasU(} BY JO) JUSWSIE]S 80URINSSE AJLNDSS PUB XS [eNPISS) 9} SWIO) JUSWINIOPR SIY |

uononposu| |

{paleidwos usym) JAILISNIS-TVIDILH0.



(pejeldwio) usym) Z02A
9 jo v abed JAILISNIS-IVIDIHH40 IUSWSELS S0UBINSSY B 3SIH |enpiseY — §-INYSa

**'UO Paseq SPBW §I JUSLISSISSE SIY ]
MO / wnipap / B :s1 walshs ay) 10} [oAS] 8oURINSSE AJUNJRS PESSESSE 8y L

|]oAe] asueInNssy AJUN2aS
8| Bujes s1y) Joj uosea) 8y
MO AIap 1 Mo f winipap / UBIH / Juesiubis /7 jeanun st waysAs sy 1o vonebniw ysu Aue Buimelo) Sunel ysu [enpises paalasqo syl
:Buney ysiy
‘gle ‘WeisAs aroqe au) BuipunoLns sysit patebiwun pue fenpisal syl eyl (1vSL1l) Wea ] asuBINsSsSy SWaisAs 1) syt jo uouido ayy s1 11 Juawssesse Bumojo4
(1vs1i Aq pejejdwod eq o]) S[IADT] DIURINSSY PUB YSIY PAAISAQ
[+eqwnu uosiaa pue sjep ‘@sauaisjal AUE ‘afi} JUSWINDOP By} :BPN|OUl PINOYS SIY] ‘B18Y SUSWINJOP Paduslajal Jo I1s!| pals|ing uasul] e

(s}eousauajay uswinao

(a1qeondde Jou 4 ‘@i8jep — IAILISNIS-VIOIS0 Buipniou) (31440 [aweN >omiaN 10 uoheoyddy / 201G / WaISAS Hasu(]
UONEIIJISSE)) SWBN #IIA1G [ WISAG

“JUBLUNDOP SIYY JO |'E UONOSES Je pa)si| SJUsLLInoop sy
U0 Pase( SBm JUBLLSSASSE 8y 'uoIsioap dIUsIaumo ySU II3Ul 85Bq 0] YDIUM UD UoHELIO)U| AJessanau Aur LM (OYS) JaumQ ajqisuodsay Joluag aul apiacid pue
SAUBINSSE PUR S)SU 8SOU) JO SSBUISNg Ay} Ajjou ‘waisAs ay) o) Buiureuad s19As| 2oUBINSSE PUE SYSU BU} 2INSESaL 0} §t JULISSasSe au) Jo asodind 3y ] "uoiewIou)
[etuswedap jo Buissasoid pue abeiols auy 10} JUaWISSESSE aouRINsse AN%as & UBNOILL usaq Sey YJomlau Jo uonedndde ‘asires ‘WSISAS PaUoIUALLIBPUN Y |

(Lvs1l Aq pasejdwios oq o1) JUBWIBLE]S ddueINSSY AJUNodas - g Led

{(pa191dwon usypr) JALLISNIS-TVIDILLO

(A 4

L'y

I'e

€



9 Jo g abed

(palBIdWwoD usypr)
JAILISNIS-VIDILH0

c'0ch

luaLsielS S0UBINSSY ¢ YSIY |BNpISeY — G-INVSA

[e18y s|e)ap Alosiape Ajunoes Jejug]

f'oN Aiosinpy Jsju3)

sielaq

Jaquinp Aosiapy

[fouren siompapn Jo uoneoyddy / 80IBS / WejsAs uesuy] au jo 10edse) Ul epew ale SelosIApe Alnoes [yS )| Dumolo) syl

(LvsLi Aq paseidwos aq o1) SALIOSIAPY AlIN23S | YSLI

(pe18idwos uaym) JAILISNIS-TVIDIZHO.

S

0%
P 4



(paardwon uaypp) Z'0'ZA
9 Jo g vbed JAILISNIS-TVIOIZH0 luswalels soueINSSY 8 MsiY [enplsey — S-INYSA
‘paURial PUB | vS] | 0l PARIEMIO) 84 1SNW OV / OHS 98U} 0] 8|geINquie [rews Ue 10 OVl / OHS aul AQ paubis Juawnaop siul jo Ados peuueds B 'sased |je u| :8joN .

(suoyg 7 lew3)

S8 198U0D juswiujoddy aineubis awepN

‘8l AQ paUMO pUE POOCISIBpUN 218 SBNSSI puE SYSU 858y} [BUL PUB SA0QE pajielap s)si [enpisal Jo pejebiuun
BY) UD pajeuyg udaq | 1Byl WIUOD | HUOMISU 10 uojeoydde a0jAss ‘WalSAS POWBU-AA0GE AU} 10} JAUMO) J8SSY UONBLLION] / JBUMD 8ldisuodsay oIusg au) sy

(diysssumQ isiH-cved 9

(peradwon usyps) JAILISNIS-TVIONSH0



Y

210 | abed 20" 2A sjuswsalinbay 32a8yn YlesaH 1] - 8duUeping — AvSd V

‘poyiew uondnisep jesisAyd pasosdde J8iio 10 BUIPPaIYS 10} UIQ 21NIIS B U] JUSWINI0P 9y} BuIoeld 10 BUIPPaIYs JnN3-5S010
Jayus Aq paionsap 1o Jo pesodsip aq 1snw pasinbas 186u0) OU UBYM pUE PSJICIUODUN 34 0] PAJIAPISUOD 3B JUSWNOOP SILE Jo seidoo piey Iy

*SadIA9p pabeuewun Uo pe1ols 10 passesoad aq jou isnw pue 3 diz pejdAious 1o sAlyase Bundisdap-yes e saype Buisn

3|1} peydissus ue Ui s YIns ‘uo|1oatoid sielidosdde INcYIM 19UIS U] BY] SSCIOE JUBS 3¢ OF JOU JSNLU PAUIEIUCD UCHEBWLIOUI 8y} JO JUSLENI0P St
*SJEUONBN JN-uou Jo [puuossed a10ysHOo AuUe LIIM peJeysS ag 10U 1SN }| “JBUMQ XSIH UOHBULIOU| JOIUAS

)] B} 10 IVURINSSY SWASAS JO peayy ay) woJj Ayroyine usiim 1oljdxs noylim suonesiuebio 10 $10)9BUOI-GNS YIIM PaJRYS 3q 0} Jou SI )
Juaeanbs o asurieajo AJsnoes §548 Mn

JO wnWIUW B pjoy OYM BLIS}ID MOUY O] Paau, B YliMm [auuosiad [euIs1Xa Ylim paleys aq Ajuo Aeul paujejuod UoRBLIIo| 3y} PUE JUSWNJOP 8yl
‘SaAejuasaldal Jiay) pue stepiaoad Aped panyy peisnyy pue wWea| 9suUBINSSY SWaISAS 1|

(31a) uoneanp3 Jo} Jusunsedag ays UM S[ENPIAIPUI AQ PaulEel pUE PIJBUIIASSIP 3q AJUO PINOYS JUSWNIOP SIY} Ul PSUIEIUGD UORBULIOM Y]
‘suonesijdde pue sasiales ‘swiaysAs [puswpedsp jo uogeinbiyuod

pue asueinsse Ajundas 0} yoeosdde sjuswuedsp ey tNOGe UOIBULIOJUI SANISUSS UIBIUOD ABWI PUE JUSWNI0P VIDIL40 UB S JUSWNIop Siyl

2'0°C UOISIOA

sjuswaiinbey 393y yiesH L| - sduepiny - 3id

uoleonp3 Joj
juswipedaQ

{(peje|duwiog usym) JAILISNIS-TVIDIHE0 %



2 jo g ebed A Sluaswalinbay 3osuD UNeaH i| - @aueping - Wvsa

hﬁean_-%_n_s__&a_ﬁpamuxtéécé
B e e e YA BRI o7
B e e s s ot et o et g
(e e odOH DL UL S
G BUSD | DML RUIODE G

U MoIney opoo pue Bugse ) uoyeanddy. b
G s BUnsa ) DI
(e e AU WOISAS 2P
S —— Bugsey oML WA Lp
e T O S R sy S S S e e T

AR AR S B B A S RS R B R RS R R R S R R RS AR R R R B A SRR B B R R R R R R R R e R P AR R R R R R R R R AR R R R b R R R R AR e e b b b R bR e R b bR R gﬂ.ﬂm—g

- o M =

jusju0 Jo ajqel

(pere|dwod uaym) SAILISNIS-TVIDIZH0



Y

2 jo ¢ abed & 0'en sjuawannbay yoays uyyesH 1] - SdUBPIND — NYSJ V\

‘paldasoe pue pemalael ale suolepusLIwIodsl pue sBupul ay ] “poday SHLI YL - oA1d abels  «
‘saouaLwod Buss) aiojag aoejd ul ale sjonuon abueyo Alessadal jje pue
dn pasoeq st walsAs Aue uo palo)s pue passasoId UoBLLIOMUI BU} YU} SInsus O} Juenodw S1 )| "palonpuod S DHLI 8Ul 1S81 JHLU 2yl - Inog abeig o
"Juawaanbal sy} SPUBISISPUN JOPIACIH DH.L] 24l Jey) sejeljsuowep siy] "adoos jo uogeuLIUO? - 231y abeyg o
“13pIAcld
DHLI 2yi o1 payuapl ase ‘Bunsa) sunbal yoiym wWaisAs e Jo suswee je jey) Buunsus ‘ssesold A8y aul S1 SIYL NIOM JO JUWDIRS - oM abelg e
"$$800E pasuoyineun o} einsodxe sit 1o} (enusiod ay) pue ‘paio)s pue passaooid
Buiaq uonewUOUl JO SI9AS)| 8] ‘aunjonNSEIUI JIOMIBU 10 sucjeoldde ‘saoiaas 'swalsAs syl jo AlAISUSS auy) AQ pesusnjul 8q |Im pue (LYSLl]) weay
80UBINSSY SWaISAS 1| 8y} pue yeloid sy yim uonounfuod ul uaye) aq Ajjewou [im DMLl UB 19NPUOS O] UOISIIED 8yl 'uoisinag - aup 9bes

:apnpou) sabels asay | -sseooid abejs-xis e $1 HHLL eodAl v

$$330.d }23YD YieaH LI MO3FHD {ul

‘perebniw Ajarenbepe uasq aAry SanIjIqRIBUINA
payljuepl 8y} pue usyepapun uaaq sey Bunss) [edUYDS] SICRINS By} Ul ,SOUBINSSE JUSIDIYNS, SSINYISUOD JBUM SPUBISISPUN SSBUISN 8U) Jeu) atnsus o

"8INONIISEIUI YIOMIOU
10 uogeodde ‘aoines ‘weishs BuRsIXe Ue 10} 9OUBINSSE JO [BMBUS) 8U) IO 90IAI9S MU B 10} SI DHL| 8us Jt Juenodw) jlenbs S| SIYL "9IMONASEAUl HIOMISU puB
suogeoldde ‘sao1nas ‘swialsAs ay) Jo aourinsse ayy voddns o} oH 1| syeudordde ue Budnpued pue iom Jo 8dooas annoaye ue Jo Juswdojaaap ay; Ul ISISSe 01

aAn03lqo

“IVIDI440 1e uoneuwloju Buissasoid 1o Bulols sweysAs (e
10} S18PIAOI DHL| 2wayos YOIHD {DSON) Alunoag Jeghn 1o} enuss [euoneN asn |leys sjuawledap Wwawuiaaob jey) pajepuew S1J| “Jayloue Jo Alunoas ay)
10aye Ajfeuonuajuiun Jo AjleuoiiusiU) 0] 891ABp AUB MO|E PINOD Jey) ‘SWBSAS [BNPIAIPUI 10 YI0OMIBU BY] UO ISIXe Sossauyeam Jueoiubis ou jey) souRINSSE
apinoad 0} Jayealay) A|lenuue pue aa||-ob [euonelado siaL o toud HH1| UB 0} 198lqns 8q PINOUS SiNJONISEAUL YIOMISU pue suonedldde ‘Seo1AI9s ‘SWBYSAS Iy

‘suonesiuebio
10 SWAISAS J8UI0 O] SUONIBUUCIIBIU PUE SEoBHSIUI UOIDBUUD premuo Bulney swalsAs ‘1o ‘saysqam se yons ‘Buide} Ajjeula)xe ale pue UONELIION| SAISUSS
2101s pue $5820)d Yo|ym suoledldde pue $821A18S ‘SwalsAs asoy} Joj Juepodw Ajeioadss s1 siyL "eInoniSeIU] }oMiau INoA ol Aljug Jo Jujod pasuoyneun
ue apirod Jjou op Aau) yeul pue ‘abBueyo Jo ssSaD0B pasUGUINBUN Woyy pajoalold ‘elqissod s) e ley se ‘pue painbiyuos Aledold ese ainjonnselul Y1omlsu pue
suoneoldde ‘seoimas ‘swalsAs suonesiuebio iy 1BYl sourINSse Yum (33a) uoneanp3 1oy wuawuedaq aul apinosd o1 St (94 11) ¥08UD yles 1| a4t Jo wie syl

uonanpoau|

{(paeidwod uaym) IAILISNIS-TVIOIAHA0



2 1o ¢ abed ZA sjuswannbay ¥oayo YlesH 1] - 8aueping — iNvSa

"SWISISAS pue ucneWLIOUl J)(J SSBI0E 0} Pasn si9|qe) pue sauoyd SB yons saolaep a)iqow Jeujo pue sdojde| jo uopenbiuos pue pjing syl WiuyuoD e
*UONBULLIOUI PUEB S82IN0SSI }IOMISU [BLISU| JNOA 0]
ssaooe Buinb uonnjos sjgow e 3o ped si pajsal buiaq soinap auy) it Wepodw Apenoed S| S|yl ‘SUORN|OS SSBI0E 8joLIa) JO UORRINBUOD Byl JO MaINRI Y
‘gjqissod jou S|
$88008 PIsSUOYINeEUN pue pajoadxa se painbyuod aue asalp 1By} 2INSUS 0} SUOOSULOIISI pUR Saoepa uojeandde Jo 20|AI8S “WSISAS ||B JO MAINRI Y e
‘[9Ad| esemul dy) pue uoieodde ‘waisAs Bunelado sy} e sajepdn asemyos pue sayojed AJUNDSS JO MAINAI Y e
"|9A8| JOAIDS 0) UMOP 21eM)os Joj pabueys uaaq aaey sjeiuUspald uobo| ynejep ainsuy e
‘sasodind 1pne 1o}
pabbo| buteq aie sjuaas pue Ajseuod painbiyuoo s1 walsAs promssed ay) ey ‘ABuipioooe 1es ale ‘sessedde WalsAs 0] waisAs Buipnoul ‘sucissiwuad
$S200E 19S8N JeLj} aInNsue 0] S3294d apn|oul PINOYS SIYL "2y Ajunoes juswebeuew yJomiau iucnesnbyuod pue ping JaAias pue dopysep aUl JO MaIABI Y e

:8pn[oUE PINOYS DHL| [BUJaJL UB LUINWIVILY B SY 'SadIA8p
}omlau pue suoneddde 'sedimes ‘SwWalsAs Jo uonenbiyuos 198100 a8yl aiNsua 0} ueds ANjIgelaulnA B Aleiuasss S ‘aleos J0 ssapiebal ‘OH1| [Busiul uy

funsel JHLI leuwsalu] L'p

"BININASBLU Yiomlau 10 suojeodde ‘seainias ‘swalshs ayl jo uonenbiyucd pue piing au jo Alunoas
el} uo esuRINsse JueoIyns uieb o} Ino pauses eq o} Buysae) [ruoippe asnbal Az AjIoyiny Jaylo 1o (YyS1|) JOSIAPY 20uUBINSsSY swelsAg 1| auy usyy ‘Bunse)
10 abiuel pasnbal ay) 12402 Jou saop adoag DHLL 8ul i 1Byl pesiubodal g pinoys 3 YHIS 4070 10 9S00 pallienb B Jo sa22)AI8s aU) 95N jouU Saop Ssauisng au |

‘palsa) Buieq seINoRASENU YIoM)aU Jo suoeddde
‘s901M9S ‘'SWBISAS au) 0} [euoniodord pue ajeudosdde yloq s1 u ainsud o} adoog OH11 8yl dojpasp pue javload By} asiape 0} paulelal 8q ‘(vYIS) 10SIADY
¥SIY uoifeuIo| g AUN2dS (00} [BUOISSS)0Id PeyiuaD 18gAD Jo (DS DD) Asuelnsucs) AlINdaS payiliad DSON payenb e jeyl pepuawwcoal Ajuols s j

‘paysa) Buiagq saimongselul yJomau 10 suoneoidde ‘sesiuss ‘swsisAs ay) J0) S0UBINSSE
10 18A2| 1021100 B UM NOA apiaoid (M JeY) esioiaxe sliymyUom & st OH 1| 8yl teyl Buunsus o} des jsuiy juepodw ue si edoog HH| steudoidde ue Burdogaeqg

adoog ¥oayo yyeaH 118yl ¥

*891A8p pauoisiaold J)q B asn 0} palinbal aq (M 10 S851A8p 118Y] 198UUOD 0} pamoje aq fim Joiddns Jey) Jauiaym
10S) anuan suonelado Auncag [BgQg 2yl yum Ssnosip pinoys nok ‘siepiaoed DH1I Jjeyio Buisn j) "Bunse) jo sesodind auy 104 sytomisy 3)a o) sdojder 1By}
10 UOIIDAULIOD 8] MOJ[€ [[im Juaunredap ay) Jauped QHL | paisna Jno pue 1apiaoid YOTFHD payiuad & sy ‘TBPIAGIT DH1I UE UM jusliebueLe Jo-|[8d e sey Jjq

"ANSS| IO }SU YIBD JO) paypuapl suorsiaap uonebiyw
8l WOJj pauRIgo st eoueInsse ueiyns eyl Buunsua ‘sseaoid jesanc sy Jo abels Aay B I SIY] "$S3901d UONRIpAaWaY HHILI aYyL - XIS abrig .

{(pata|dwon usym) JAILISNIS-TVIDIHAH0



'

Lo gebed 2'0°gA sluswalnbay ya8yd yieeH 1] - eauepind = WyYSA y

‘papeojdn s1 8p0o Mmau 810J8( SY8Y2 puUR Smalaal apod "B saunpasoid jeacidde

2poo puUB 8pod aalsuas jo aunsodxe 'S|onuod sseaoe Jo Buiise) ‘lexongug Jo gnuin st yons Alolisodat spod e Ul 8pod aleys o} pasodoid s p ateum
Auanosuuod aseqeleq

uoiesedas ejep Jawoisnosabesea) eleq

(Ovay) [onuo) sseooy paseg ejoy

1S81 Je puE Jsurl) U Senuspald jo Alunses

[SpoW uonedUSLINE 3y

& & & & 9 9

;{01 payiuny Jou INQ) SpNIOUI PINOD BSaLY ] *SI0JL0D
Buioiojus Aunoes epincid 0} usRIM USDQ SBY JBY) Bp0d axodsaq AUB SepPN|oU| MBIASl SP00 Y "SMaIAS) uocnealdde pue apoo Jo uoreuiqwos B yBnosy aq Aew
s eyeuolodoid pue ajendosdde “aanoaye ale sjo)uod Buiniojus Alnoas Aue Jeyl sOURINSSE BY) SI MBIAS) BPOD puk 1$9) uonealdde ue Jo sAanscelqe Aewnd sy

M3IADY apo) pue Bunsa) uonesddy

asioid sy} Agq awi0q 24 (|eys adoos ay} Jo uoISIABI yans Aue JO 109 8y om jo adoos eyl 0}
peppe painbai sAep reuohippe Aue yum Buiinpayos-a) pue 1S8) 8L JO UCHE)ISIUERS SL SAJOAUI O} A[23) SI SIUL “UONN|OS 8u} JO SjdWES JSPIM Yonw B ssedwosus o} pasias)
2q |leys yiom jo 8doos DH LI ayl ‘palidde Aj|esieAiun ussq tou sey Jo payIpow usaq sey ping eyl eyl ‘OH LI @yl Buunp 10 a1058q Jaulie paynuap: si i ‘1aAamoy ‘||

‘uonnjos ayy InoyBnolyl ping auy) Jo asn ay) SJEPI[EA O] UOIN|OS [[BI8AC au} UIym adA} pang 10 Jusuodwod yoes Jo sejdwexs om} Jo auo Jsed| Je aimdes
pinoys Buysa) ay} 1eyy [enuasss si 1| palsal Buiaq uonnjos ay) o sjduies aageuasaidal pajosies Ajwopuel B 0} DHLI 9Ul JO S[eoS 8L aonpas o} a|gejdasoe
SI ) uopMios 8y} Jo pling 8y} w pasn usag sey ‘Bunsel 1sod payipow jou pue ‘OHL| umo sy o} 10algns useq sey eyl sisiXe Pling 8inoes PBUED B a18ym

Bupsa] pling

‘P81Se) 8 0] JUBLUUCIIALS B8] JO %0Z UBY] $S8| 0U 8q

Ajrewsou s aidwies sy Jo 92)s 84| “UOILN|OS BY) jO SUOROUN} pue salliqedes (e $1aA00 ajdwes au) Jey) 0s1A0.d ayj uo siqeldacoe aq Aew ajdwes aaejuasaidel
B ‘saolAsp Jo Jaquinu abie| B yim seaie ul ‘1eAsMOoH “yIom Jo 8dods syl tIYNM pepnioul g O] paIsal 99 6] UCRN|OS 8yl Jo suauodwod T 4o} reuou S| |
Bunjdwesg waisis

"saoug||dde pue $821ASP YIOMIOU ‘S1anas ‘SIUBIO LI pue JoIul ‘siutod-pus Buipnioul paisa) oq o] JueLLLOIIAUS aIjUB 8y JOA03 pinoys Buiuueas Angeisuna
10 OH1| 8yl "pauejuew Auadold usaq eaey pue leuuew aInd3s B ul panbiuos uasq aAey SWBISAS [BUISIUI MNOK JeU) oUBINSSE ap1Aoid O} 3OO| [[IM SUBDS asay |

"2|qiss0d 10U S| 8008 PasUoUINeUN pue pajoadxs se paInbyuco ale asay) eyl 8INSUD ‘UORRINBILOD YJOMIBU SSOjaNIM AUB 3OaUD

‘pejoedxe se Bupelado are syealq |0o0jo0id Aue snid ‘sniia
-jue pue Buoeyo Judluod ‘UoKoalep LoISNAU! ‘S|emall SB yons 'sjusuodwod e Jeyl Buunsua ‘sAemalel Alunoes [ewelur Aue Jo uonelado 8yl YoBUD e

{PateidwoD usym} JAILISNIS-IVIOIZLO

1A 4

15 4

cv



L0 g abed A sjuawalnbay ooy YleaH 1] - 92uepinD - Wvsa

paAuBp aq Aew ‘uorewIoul

1o #o] ‘wnpaw ‘ybly ‘Buleq se pessaidxe Af[ELUIOU ‘BN[EA 3SU B YdUm Wol) 8109s ANjigqegold pue 10edw ue paubisse ag pinoys anssi 10 ¥su yoeJ
"paulejdxa pue paquosap A|91RINooe aq PINoYS PaIsA0ISIP anss 10 ysu yoeg

"Hodas au) Ul pajrejap enssi 10 YSu Yoes Joj Jeynuapl anbiun v

“OH.LI 8Y} JO 1X8ju0d pue adoos ‘puncibyoeq syt

“OH.LI 8y} JO uokBIdWOD Ul PBAI0AU! S[eNpPIAIPUI BU) 4O Siieleq

:BUIMO][O} 8L} UBIUOD reys Jodey DH 1| 841 WNWIUIL B SY “SaINOnISeljul I0Mmjau Jo suoyeondde ‘saoinas ‘swasks 1ab.1e) auy) Jjo Bunss} ay)
Buunp palaAcosIp Senss| auy) Jo Ajleaas pue adA} ‘1aquinu ay} Jo AlewWwns JB3I0 B SUIBIUOD Jeyl J8PInold DH LI @ul Aq uodal e aq Jreys DH.L] 8yl 4o Indino ay |

podoy DHLIPUL S

"VVS.LI 84} 10 YHIS dD0 10 DSO0 Paenb e wouy Jybnos aq pinoys 159} [eusa)xd
UB U pepnioul 84 PINoys Jeym o} se adlape Jayund “AiBuipioooe pajse} pue UOROBUUOD [BUISIXS UB SE PalapIsuos ag Isnw a2iues Jo uoisinoid J1ay) jo ped se
suoyjeoo; poddns Jo S2010 UMO JIBYL WOJ) S2INJONASEIU Ylomlau pue suoned)dde ‘saoinuas ‘swasis eluawpedsp Aue 0] $sa90e Yim si1anddns Aped-payl v

‘pajoedxe se Buneledo ale syea.q |000}04d AUB pUR SB2IASP SNIIA-UR PUE Sp0o SNoPIEL *BuiNoayo JUSIU0D ‘UCHOa1eP UCISNIIUL ‘S|feman) se yons ‘sjuaucdwiod
e ey bBuunsus ‘sAemaieb Ajunges o saixold Buoe) Ajjeweixe Aue jo uojpesedo ey) :eidwexs 104 "SuORoeUUOD AlJed-payl Sl WOs SS800E pasioyneun
woly ssauisng ey 10ejold o) ese|d Ul ale ydym $821Aap 10 SjoNuod Bupioue Ajunoas Aue apnjoul jleys Bunssal syl -SInjoNISeHUl I0MIBU 10 JUSWUOIAUS
ay1 Jo Aepunoq ay) puchaq sseooe apiaoid Jeyl swelsAs jle Uo 1IN0 palied aq JleusS 18] uofeliausd J0 DHL| [Buwelxa ue Bulsse) [euwssiul @y} 01 UORIpPE U|

Bunsa) HHLI jeusslxg 9'd

uopeddde ayy uiyum salbed qgem aaloeIsiul Jo Buisa) e

103l01d ual U0l JdSVMO.Lobaen/dyd Xxepuybio dSemo mmm7 sany

255 "salligesauna uonesldde [eoRl1o £ 102 0L 4ol dSYMO PUB £10Z 01 01 dSYMO Bul 1suiebie juswssasse ‘suoijes)dde gam 104
paciojus s| sduy svepiea o) Bupss |

saoeuNns pasodxs Jo Buiuuess Aljigqersuin

(1usjeainba Jo g|0) sonoead 1seq Buiuspley Alunoas upm Juswubiy

SWISIUBYDSLW UONeIUaYINe pue $|0Au0D ssadoe ‘0ifo| uonesndde o mamay

sabia|aLd ney) sleease

1o Apjeuonouny pesuoyineun o0} $s820 UleB ‘Jsuuew pasuouineun U ul Blep slajap 10 ‘AJpow ‘MalA JOULIED SI8Sn PasioyIne Jeyy sieplea o} Buigsa]
Jauuew pasuUoyineun ue ul Bjep a1ejap Jo ‘Alpow ‘maiA Jouued siesn pejesusyineun Jey) sjepljea o} bunse] e

s10118 uoRINGUCD pue SelliqeIauUNA UMOUY wol) 381} s1 uoned)idde ejepiea oy Bugsa] e

(Bumo|oy Byl apnoul AjleLulou pinom siss) uonednddy

{pajaidwoD usym) IAILISNIS-TVIOIFHO



1 40 2 sbed 2'0°2A Sjuswalnbay 3oays uyeeH 1| - 8auepIing — WySa

- URS|| SI8PIAD]
MOIHD 988 "slsqam JI1ay) uo saiuedwos Jspiacid DH1| payienb AlGeNNS UO UOKBULIOMI PUB WaYdS MATHD SUl JO S|ielep ayuny sapiacid DSON syl

UOHO9)3S 18pPInOId DHUI

"dvY eyt ulyim sseuisng ayl Aq paynsnf Ajiny eq
ISNW Ysil JO SI9A3] |2 Je Sanss] pue sysu paliiou sy} ssaippe o) paubisap sucisivep uonebiw o souridasae ay] "Lodsl 8yl JO 81eP 8u) JO SYIUOLW 23JUL UILNM
palaidwos aq o (dvY) ueld uonay sy (Nyd) IBNsM SY S$SauIsng S|geuns e AQ passalppe g AewW SSINJONASEI U HIOMIaU pue suonedldde ‘saoinas ‘swajsAs
Bunsixe-aid pue mau L3og UO $BNSSI PUB SHSL MOT AI9A PUB MO AUe (OHS) JeumQ a|qiIsuodsay JoIUaS oyl pue yySL| 8yl usamiaq Juswasibe o) algng

“ayep poda: ay) Jo syuow om} uiyum palajdwos aq Jleus sysu Wnipay pue ybiH ‘Teanuo
JO uoHeIpaLWAI |IN} JBY S| S2INONNSEJUI YJoMIsU pue suoieordde ‘ssomies ‘swislsAs Bunsixe-aid Aue UO 8nssI puUe SHSU JO LORBIPSLUS) 84} JO) ucheoadxa sy

"aAI-0B 01 paiwied aie sainonlsEIU Yiomiau pue suojeddde ‘sadines ‘sweishs mau Aue alcjaq pejeBiiw AN 99 M SHSU WINIPS pue UbIH ‘eonuD
ile 1ey) pajoadxe S|} JUSWINOOP SIY 0} Y XSUUY Je umoys Jewloy sy Buisn ‘Lodey DHLI 3yt woly papidwos o9 |leys (dvH) Ueld UORDY [BIpaway OH1] Uy

ue|d uonoy |eipswayd JHLi syl

‘padojaaap s1 uonnios Jusuewlad e aiym sjeudoidde aq Aew yoiym

X} Wisl-poys e apnjoul Aew UONBPUSWILLICIS! SIU) (UORIE [2Ipalug) 104 UCHRPUSUILICIAI Jeed e Aq peiuedwosoe ag pinoys paJsAcIsIp 8Nss| 1O YSU yoeg
‘NSd aus Bunsaos

suodal D11 1oy pelepuely sijuawaanbal syl "papnjou; ag pinoys a109s aseq (SSAD) weisAs Buloog Alpgeiauins UoWWOoD) € 9|qissod a1sypy o

(peleidwod usym) JAILISNIS- VIO

M

4



L 10 g obed

A SIUBWBNNDAY ¥08UD UylEeH Li - 90UBPIND — NYSA

“IsuURaU| 3] ey uo a[qe|reAR SI esspealds siy jo AdoD JUoIR9P Uy (ajoN A

]

O - a0 R

v ] 4 \ T =t |
[ [] [ o
[] ] [] o
Kl not e
i = s, 2 ) gy iy ‘et el J o ¢ ° =l lupuass
) 1 e oy aprany o Buptuing wayy L] L] [] [] | pn s s
8 pedEy 10 POy
o L) 2 I “umdg iy wed  iniey
| o ° o gy o B by,
e b Pagcducey g WD L gy .

[oRg ouTg BS] RQ Hodsy :

UB|d UGHIY [BIPOURH DHLL - [BPOI BOURINESY AUndas 310

JBUWLIO — UB|d UOHOY [eIpawaY DHL| - V Xauuy

(paje|dwog usypy) SALLISNIS-TVIOILH0



6 J0 | abed (pejaidurod usym) JAILISNIS-TVIOISHO0 &'0'gh SllBULONSaND) JUBLISSISSY-)I9S NVSd

‘POYIaw uoRoNASIp [eaisAyd pasosdde tayjo Jo Buippalys 10} Ulq aund9s B Ul Juswnsop ay Buised 1o Buippelys

IN2-58040 19y Aq pakolisep 10 Jo pasodsip sq 3snuw paJsinbas Jefuo] ou uaym pue paj|onUOIUN ag 03 PAISPISUOD aJB JUSWNICP SIY Jo saydood piey iy
*se0iAep pabeurwun uo palols 10 passedald oq Jou 1snut pue a3y diz paydAious so aalyase Bundiioap-jas

e Jayye Hursn o1y peldAsous ue ur se yans ‘uonsejoid ajepdosdde Jnoyum 1ausRul BY) SSOIOE JUSS 2q 0] JOU ISNW PSUTLIUOD UOIELLICLU] S} 10 JUSWINJOP SIY)
*S|BUONIEN N1=U0U Jo [suuosiad 310Ysyo AUE Yiim PaIBYS o4 JOU JSNEU ) “JaUMQ NSIH UoReLLIoU|

Joueg Aindag 2y 10 IoueINSSY SWAISAS O peaH eyl woy Ayuoyine uspum BdIdxXe Jnoylm suonesiuefio 1o SI01BNUOS-QNS UM paleys aq of 10U S) 3]
"Juajeanba 10 asueiea|a

Aunaes SSdd M JO WNWILW B pjoy OYm BLISYID MO 03 Paatl, & Yiim [euuosiad [euleixe yiim pareys o4 AJuo ABW paUIeIu0d UOBULIOJUL 3] PUB JUSLENO0R 3|,
‘seAnejussesdas siay) pue siepinosd Aped panyy paysnay pue Abojouysa)

% ejeq ‘leubig uoneonp3 o3 Juswiedsg iy UM S[ENPIAIPUL AQ PauiElal PUB PIJRUILSSSIP 9q A[UO PINGYS JUSWINIOP SIY) U) PSUIBIUCD UOHEWION) B |
‘suonesijdde pue saaiales ‘swaysAs [ejuawpedap

jo uoneinByuod puk ssurInsse Aunoas 0] Yyorosdde sjuswpiedap ayj INOGE HOEBLIONY] SAIISUSS UIRIUOD ARl PUR JUSWINICR TYIDIH40 U S| JUaunaop siyl

X'X UOISIIA

[a49H saweN uoneolddy 10 a21A18S ‘WaISAS HasU|]
alleuuolisanp asueinssy AlIN23S - JUSWISSISSY-}|9S

uo|1eoNp3 4oy
wswiedsq

@

(pajeIdwo? uaypn) JAILISNIS-TVIDIHEHO

Xd



6 Jo Z efed (pajeidwoy usym) JAILISNIS-TVIDIHLO 2°0°gA 2IleULONSENY) JUBLISSISSY-JI9S NVSA

‘uoiieolidde 10 821A18S 'WBISAS aUl 10} (SHY) JuswWS)BlS sy [enpisay Duipuodsallos ay) Ul pajuswinoop
SE )SU payuspl sul jo diysIisumo uBlas [iM OHS eul wuo) auy ubls Jem, Isnw OWS oyl "S|oNuod AUNJas JayuN) pUusWLLODal J0 ‘@0IApE apiaosd ‘uoieIuED
%9es Aew (1ySL) wee ) soueINsSsSy SWAISAS || ‘uanib suoseal Juaiynsul Jo Jesjoun Uum 318VIITddY LON 10 ON eune Aq paiamsue asreuuonsanb ay) aseym

"aireuuonsanb ayy Jo Aoeinooe auy) o} se ubis Jsnw (QHS) 1BUMO slqisucdssay J0Iusg auy )

‘uonensibal
1o} NSq ol paldoo aq pnoys wioy auyl ‘pepircid uoneue|dxs sieudoidde ue yum I1GVDITdAY LON 10 SIA Joyle se palsmsue Jeyyie ase suonsenb sy e

noA o Aidde jou saop [0RUOD SIYL #AsIaq NOA Aym a1B)s 1snW nod uonsanb Aue 0] 3718YIITddY LON Buusmsue )| e
‘papiacid xoq au) ut uoneLIoUl Jsuuny apinosd ysnw nok uonsanb Aue o) QN Bullemsue §| e
:SMOJ(0) sk ‘papiacad Buisg uoneuLIOI [BUCRIPPE WM T8V IITddY LON 10 ON 'S3A @le suonsenb auy 0] sesuodsal ajgeidasoy
"uoneWIoI SIY) uiejgo o} Ajjiqisucdsal s,osloid ay) s1)| “alieuuonsenb Alunaes pnojD-g syl Joj pepiacid
uonewsojul uipoddns pue sesuodsel sJleyddns ey ul Jo 20022 PUR LOOZZ D31/ OS] ‘2-0¥LSdId ‘Se yons ' spiepuejs Aisnpul pue sjonpold payiuao ‘Ajsouine
Jayjoue Ag panssi SUOIEOIILIED 'Sk Yons ‘suoneoynas Bunsixa-aid Buipn(ou) '$801n0s JBYIO WOJ) 20URINSSE AJNJSS aAuUSp 9. 8q ABLU S8DIAI8S puUR SWI)SAS 8Wosg
‘UONOUN) SSBUISNQ B JISAIIBP 0] painoold a0IA8s Paseq pnooy e
"UOIIOUN} SSBUISNQ B JBAl|ap 0} paub|Sap 8oInIes J0 WBISAS J| Uy e
:0} sjqeodde Ajenba aqg pinoys suoisanb ay

ss800.d soueINSse Alundes
I} e oBiapun ¢} Buiaey Inoyum painoas Apreudoldde s ejep Jiayl yeyl @ouspiuod Jusions Aridsip 01 sioalold aiqeus o) paubisep sseooisd aourINSSE-as B SI SIYL

Wwbisiano aourINsSE
Aunoes sse| Buuinber s1oeloid ysu Jemo) eq o} paiapisuoo Ajleisuab ase asayi (g wio} Wysq) 2beu| soueinssy Alnoag oyl uo ss3| Jo g Buoos pue ysu Jo
[19A8) Jamo| e Buipioy uonewoul (33Q) uoneonps Joj uswpedsq Bussescid 10 Bunols saiAas pue swalsAs uonewlo o) ajqeondde s aljeuuonsanb Aunges siyl

alleuuolsanp) asueinssy A)IN2ag - JUSWISSISSY-J19S

(paladwo) uaupn) JAILISNISTVIOIHELO



6 o £ obeq (pe1sjdwon) uayan) JALLISNIS-IVIDILHLO 2°0°2A alleuuonsent) Jualssassy-}as WVSd

"SISO JAYLIN,

+x379YINddY LON [ *ON [] S3aA [

£SSeUisng ey} 0] ejqeidesow
awpyew B uiyum weisAs sy o] peydde pue pajse} Buieq seispdn pue seyojed Aunoes Jueaejal g yum peurejurew Auemnber uoneoydde 10 eoinies ‘weisAs eyl s| 2g

‘S0 JBYN,

+378VIINddY LON [ «ON [] S3A [

isimaginuew ey Aq papusliwiodsl s pajdde parepdn pue seyed Aunoes JuBAaes jje yum ubisap peacidde ue o] Jing usaq uoeaydde 10 8AMIBS ‘WBISAS By S8 LS

:uoneInByuOY) BINd9g ¢

‘SO0IAIBS pUuB SWSISAS
JBLJO 0] SBOBUBIUI PUB SUOSSLILOISIUT ‘DASN S1020i0id 'SMOJ} BIBD MOYS PINoYS WeBBID Sity} 'Mojaq Xoq ayj Ui PaLIasU] 8G DINOLYS dAISS JO WaisAs ayj jo weibep v

(welbeiq aoIARg J wAsAS 2

"BIER 2Joys-40 07 juayu Aue pue sdnoib 1asn ‘SUONOBLLICD feulaixa Jo fewseit Aue sey Jo Buioe) ongnd st
wisjsAs ayl teyjeym ‘pasn eq o) AGojounyos} sy} ‘passesoid JO PBIOIS Bq O] Blep 8y jo syiejep Buipnioul ‘aomuas / WaiSAS syl 10 MBINIBAC UE apiaoid pinoys Londiiasap ey

199IA19g [ WAISAS ayj Jo uonduasaq jsug “L

(pae|dwog usypn) IAILISNIS-TVIDILHO



6 o t7 abed (peleIdwod usUM) IAILISNIS-TVIOIZHO £ 0'ch alreuuol}seny Jusuissessy-jjes WysSa

SJUBLILIOD JBYLIN,

+378YI11dd¥ LON [ «*ON [] S3A [

ESIBUUEYD pajdiious ‘8Inoes SSOJOB JO ‘SIIS U0 JSUIIS IO POLLIED WEISAS Oyl JO UOBSIUILIDE B Sf 'Z'p

‘SlUsLItIoD Jeylnd,

«379YIINdd¥ LON [ *ON [] S3aA Ol

{S1unoaoe peieys 1ou) 5UN0IJe enbiun TENPIAIPUI 8ABY S8j04 JOJENISILILLDE WaisAs je 0g "I¥

Juswabeuely ssasoy pabajiald ¥

"SJUSLILLIOD JayLin,

«3178V2I1ddV LON [] «ON [ S3IA 0

sesemyjos pue swesboid pasoiddeun Buiuuns pue Buyeisu ‘Suipeojumop woy pajuaasd siesn uoneoydde Jo eoes ‘Welsis ey ety 'G'C

"SIBLILIOD JBYLIN,

+318VOIdd¥Y LON [] xON [] S3A [

£BoINIBS JO WalSAS Uy} 0) Seuold LBLIS 10 S8AUD [RUIBIXS *S3INS GS[ SB YONS Saiep pestoyineun Buios)e woif pejuessld s1esn siy t'g

‘SJUBSLULLIOD Jayund,

+«378VOIddVY LON [] «ON [] saA 0l

£PaBU SSaUISNG OU S 848Lj] LM 10} AIBUONIUNT IO UCHBULIOM SS820E UED 8UO OU 1By} 8insue 0] padde useq sucissiusd $5e208 JO [oAs] 1081100 8tj}
eARYy pue uofeoydde 10 80iAIBS tWB)SAS atf) SSe20r 0] 8|QR QiE SiESn PasSUCLINE elewiiiial AjUC aINSUe O] UMOP PaX30l Ussq uoyeadde 10 aonies ‘WejsAs ayl SeH €8

(pate|dwon usym) JAILISNIS-TVIDIZH0




6 10 g abieg (pereIdwoD usyM) JAILISNIS-TVIOIIHO 2'0'2A BIIELLONSIND JUBWISSASSY-JIPS WYST

‘SIUBLULLIOD J8lunA,

»318¥017dd¥ LON [] ON ] S3A (O

£SAeD (06) Aleuu sy poued Andxe wnuwixew papusiiucoal 8y} ‘sjerraiul paulep 1B spiomssed Jisl; ebuBYD 0] PaaIo] ‘SiolRNSILILIPE BUIpRIoUT ‘S1esn ey G’

‘SUBLULLIOD 18ylnd,

»318Y0INddV¥ LON [] *ON [] $3A O

épaaioue Ayxerdiios pue yBus| pIomMssed U Sajf auyj 8B 'Pejoslas Jesn §i ‘10 ‘pajeteusd AjWopuBs jayna spiomssed ey p'G

"SJUBLLILLIOD 42ULnA,,

+378VIITddY LON ] «ON [ S3A O

épasinbay ssbiuol ou aie yoIym Siunoooe 1esn Buaciial joy ssesoxd e aisy) st 'E'G

SJUBLULLIOD SBYLINS,

+379VIITddY LON [] «ON [ S3aA O

Zpajueib s1 sseooE slojeq Juswasinbes sseusng ajeunpbe; B Buimey se penosdde uoneoydde 10 80iAIBS ‘ILeISAS 8uyj JO Siesn e aly ‘2’6

‘SJUSWILLIOD Jetlind,

*379¥2NddY LON ] sON [ S3IA O

= ETRIe I =]

QNa/UBLILIBACOHITT ACD MMAY/-SanY

éeougieel f1undes §54g wnuwiui g bupioy voneaiidde 10 e0inas ‘iS)SAS 8U] JO SIOIBNSIUILIPE DUB SJ9SN [fB 8ly 'L'C

Koijod pIOomMsSsEd puk [01)u0) SS3I9Y G

(pare1dwoD uaym) AILISNIS-TVIDIAEH0



6 Jo 9 abed {pa19|dwioD uaym) SAILISNIS-TVIOIHHO ¢'0°chA alleuuonsen JUsLWISSassY-)I9S WVSJ

+378¢IIddV LON [ «ON [] S3aIA O

ZpouLou Jdey st NS Se/nsue yarum siiepiow Aunses sofetw jo Bulodel Joj §58001d aAfI0ale UB aigyl §f L8

wawebeuep Juapiou| g

‘SIUBLILLIOD JayLnd,

«378VIIdd¥ LON [] «ON [J SaA O

Jsseuisng ey 0} ejqeldesoe seweliewy)
LI PRIO)SEL 8q PINCS SUOHIURY $5aUISNG PUER UORRIado 'LWSiSAS sy Jo 550] s1e1dwoo eyl uj Bumynsal Juapioul Jolew B JO JuaAe aL Ul JBy) paysaes OHS oWl si 22

"SJUBLILLIOD JAYLNS,

«318VI1dd¥ LON [ «ON [ s3aA

£8sauisng sy o] syeudoidde sfeasaiuy e dn paxyoeq Apeinbeas elep st L'/

Asanooay Jaisesiq pue ejeq dn Bunjoeg °2

‘SUSLLILLIOD J18yun,

+»319VIINddV 1ON [] «ON O S3aA ]

éseinpasoid
Aunoss yum Adwios 0} Aupgisuodsed rpuosied siey pue welsAs ey} jo asn aiqeldacor Joj Aojjod ey} Jo areme epewW ‘SIOIENSILILPE WalsAs Buipnjou; ‘siesn jle ety "1"9

SS3UaIEMY PUE UONEINPT IS '

"SIUBUNILIOT JAYLN-S,

+379V2MddV LON [ «ON [ Ss3A O

£ Sidwaye uobo] pajie) j0 JoquINU Paulap B Jaye INo ¥o0] 0] penbiyuod Siunoase aiy '9's

(peYeIdWOD UBYM) JAILISNIS-TVIOIHHO




60 2 ebed

{pais|dwod usym) IAILISNIS-TVIOIHLO ¢ 0’gh alleuuofsany Juswissessy-)l8g WYSd

«379V2NddV LON [] «ON [ s3aAdl

£PBI8I0WoD Siy} Si UBHO MO DUE MBIAS) Bl] 1IN0 SBLLIED OUM OS i ‘SieAia)ul 1einbes Je pemajnel Buleq sboyl jipne eav 01

“SHBILIOD J1YLNS,

«378¥INdd¥ LON [] «ON [ S3A O

ZJpeurejes pue peeisuel sboj Jipne pue peiouow smoy oyel) Bujobiino pue Suiliooul ey "2 01

‘SJUDLLILLIOD Jayund,

«379YIMNdd¥ LON [] +ON [ S3A O

slpeuiglel pue U@u@.@tﬂm sbo; jipne pug pajojiuow wisjsAs ayj Lo Suofjor jasn alvy L0}t

. m-.__._Ou_:OE 9Al109]014 ‘OL

"SIIBULILIOD JOYLIN,

»379VINdd¥ LON [] «ON [ S3A[]

£BJED JO peoidn UO 10 0} J0iid JIBYHS SBSTUIA / S1BMBLL JO) PBLIUEIS )i S 'twelsAs eyt olut pepiodi s; BJEp i} '2'6

‘SluauNLod sayLin,

»378Y21Ndd¥ LON [] +ON [] S3aA [

ZIUBLING SUBLUSI §f 81NSUS O] POJEDPIN ALBINGal 81BMIOS SIUIN-JUE Siif) S PUB ‘WaISAS 8Uj] U0 POJBISUI UBaq SiBMYOS SIUIA-IUY SEH L6

uo399j01d aIemely 6

"SIUBLILIOD JaYLNS,

{pajeidwo) uaypn) IAILISNIS-TVIOIZEH0




6 10 8 9bed

(pa1aidwo) uayp) JAILISNIS-TVIOISHO

2'0°gA alleuuonsanp JUSWSSassyY-}os WYSQ

$9559001d aouelnssy B Buiysa)

el

"SIUBLILLIOD JBYLINS,

+«379VIITdd¥ LON []

+ON [

S3A O

409 01 dopisaqg 10 euoyd pels e)qe) ‘doide}
penssi jelusiupedep B ‘se yons juswipedsp sy) Aq paAcidde poyisi & Buisn 08 op ‘SUOREDI0] JOYI0 JO BLUOY LLOY idyNS ‘A1a1owis) Wa)SAS By} SSE00E OUYM SIBSH [1lB O 'L 'EL

Buppopy suwioH  "ZL
"SJUSWILLOD JoULINS,
+J78VITddVY LON [] «ON [] sS3aIA [

(PIBPUBIS Z-0%1 Sdid OUl 01 ‘WNUWILILL B S8 ‘ULI0jU00 poyjaw uoRdAiousa
8y Se0p pajuslwsidil 8qG Siyl [im Moy 0 Ji ‘BUIpiNg ey} epISINo Pe.sjSuBs} Ji ‘pe1dAious BIDEW 8GBAOLLBI LD BIED SSBUISNG BAIJISUSS PUB BiBp feucsiad snlsues s{ g Lt

"SJUSUHLIOT JAYLN,

+»318YJI1dd¥ LON []

LON [

S3A [0

cpiepueErs
Z-071 Sdi4 841 01 ‘Wwnuyuiw B se ‘uuoiios poytew uolid/ious eyl saop os J ‘pedilious Buieq sUONNIOS PE2INOSING 10 SESERIED ‘Sianies Pajsoy Uo pejesol elep S{ ‘2L L

1
‘SJUBLLWIOD Jayung, |

«379YIITddV 1ON []

«ON []

S3IA O

CPIEDUEIS Z-0F 1 Sdid By O] ‘WU B SE ‘wiojuoo poylaw uondAious ay) seop 0s Ji 18uiejul 8y} SSosoe pepiusuel) it peidilisue Butsq ejep sj1°f |

uondiisuz ejeq

b

SJUBLILIOD IOy, |

(pate|dwo) usyp) JAILISNIS-TVIDIHH0



T

6 Jo ¢ abed (poje|dwioD) uaypn) JAILISNIS-TVIOIHH0 2'0°2A 2lleuuonssny JUBISSeSSY-)9S WYSA V\

‘peidesve &g O] JUBSWNDCP 8y} Jo) paJinbal S1 AIRULIOHSAND JULLISSESSY-II9S 8l 10 Adoo peuuess puie peubis v 910N .

f.on suoyg ¥ pewz pesui] [ubts esesid} fusunuoddy pasuy] fowep pesuj]
(euoyd ; rews3) .
slie1aq 10BIU0D 12ameubls jusunujoddy owen

"ol Aq pauma aue Juswstels ysiy renpisey Builuedwosoe ay) u pajelep se

SYSU |2 1Byl puelsiapun | ‘uoyse) Ajpwi & u padde aq jm sucnoe [eipawsal paalfie Aur Jey) pur paloalod Ajlereudoidde Buiaq sie Blep Aw pue WelsAs ay) Jey] JUSIUod We |
‘gleInooe

puUR anJ a1e aA0qe UaAll SIaMSUB Byl pUB 9ACHE PSJUSIUNJOP US3Q SABY SUOHDSOXS ||B JeUl WUIUOD | ‘WelsAS paluBu 8AOqE 8y} 10} JeUM() S|qISuodsay Jolusg oy} sy

(ast} awiel eates / welsAs pyesuy)

IS8SED jjB Uf JOUMO Bjqisucdsay Jojues Aq psubis sg o}  JUDLIIRIS 0ocmuawoo< MSIH QHS ‘Sl

‘BIY POIUBISISI BG PINOYS UBl] SIUBINSSY AuUnoes ey,

F18VIIddY LON [] ON [] «S3A O

458} 8y] jo Aouanbaij pue UORIUNY JO JuBLIIUIOODE JBUMO YSEL B ‘AlIAIIOR SOURINSSE AjLINJas 8y JO SIBIap UIBIL0O jfBys uBld ey] "ejoAa-ej sy inoybnong
uogeaydde 10 8oinIes ‘welsAs syl Jo BOURINSSE PONUILOD 8yl einsue o} pajusiueldusl PINoYS 8qg PINoYS UBld SURINSSY PUB JUsLaACIdIW AILNoes - eaines U, Uy “L k)

ue|d @oueinssy pue Juswiaaosduly fyunoag - aolAdS U ‘Pl

‘2Bl PAJLBIAEL 24 PINOYS LodaY OH.LJ YL,

F19VIITdd¥ LON [] ON O S3IAO

Spejeiduwiod Afryssaaons uesq S,UONBIDSLS) By} BABY
‘Nsa sy yim paieys pue paonposd ugsq ued uojeipsitss puk Hodes B Sey 0s §i ‘IN0 PaLuea ussq bunsa) uogellauad / SHOBY) YEsH 1] JO SieAal ajelidoidde aAeH 'L gt

{pajedwod usym) IALLISNIS-TVIDNILHA0



National curriculum tests

Key stage 2

Science sampling test framework
¢ National curriculum tests from 2016

For test developers

fses) L yo 1] | J | 3

I

¢

I

. W

. Standards

i & Testing \(
Agency




© Crown copyright 2015

2016 key stage 2 science sampling test framework:
national curriculum tests from 2016
Electronic version product code: STA/15/7344/e  ISBN: 978-1-78315-828-7

ml. You may re-use this document / publication (not including logos) free of charge

in any format or medium, under the terms of the Open Government Licence v3.0.
To view this licence, visit www.nationalarchives.gov.uk/doc/open-government-licence/
version/3 or email: psi@nationalarchives.gsi.gov.uk,

This document is available for download on the GOV.UK website at www.gov.uk/sta.



Key stage 2 science sdmplin'g test framework 3

4
4
4
5
)
6
6
7

Contents

1. Overview

1.1 Purposes of statutory assessment
1.2 Pupil-level matrix sampling

2. What is a test framework?

3. Nature of the test

3.1 Population to be assessed
3.2 Test format

4. Content domain

4.1 Content domain for biology

4.2 Content domain for chemistry

4.3 Content domain for physics

4.4 Content domain for ‘Working scientifically’

4.5 Elements of the national curriculum that cannot be assessed fully

5. Cognitive domain

5.1 Complexity rating
5.2 Response strategy rating

6. Test specification

6.1 Summary of test and matrix design
6.2 Breadth and emphasis

6.3 Format of items and responses

6.4 Marking and mark schemes

6.5 Reporting

6.6 Desired psychometric properties
6.7 Performance descriptor

7. Diversity and inclusion
7.1 Access arrangements

Appendix: Glossary of terminology used in the test framework

References

v K



1. Overview

This test framework is based on the national curriculum programme of study (2014)

for science, introduced for teaching in schools from September 2014 and first assessed

in the summer term 2016. The framework specifies the purpose, format, content and
cognitive domains of the key stage 2 science sampling tests; it is not designed to be used
to guide teaching and learning or to inform statutory teacher assessment.

These tests are used to monitor national standards using pupil-level matrix sampling.
This approach uses a largely common set of questions which are securely administered to
compare standards over a number of test cycles.

This document has been produced to aid the test development process.

1.1 Purposes of statutory assessment

The main purpose of sample statutory assessment is to estimate national performance in
relation to areas of the national curriculum (2014) in science, based on the performance of
a sample of pupils.

The main use of the data is to inform schools and other stakeholders about trends in pupils’
performance in science.

No information is kept or reported on any school’s or pupil’s performance on the science
sampling assessment.

1.2 Pupil-level matrix sampling

Pupil-level matrix sampling will use a number of different test instruments to assess the
science national curriculum (2014). The sampling tests will be securely administered by
external assessors to a representative sample of pupils. The exact size of each sample will
be determined by the data and reporting requirements.

Matrix sampling, requiring the use of several test instruments, will ensure that there

is greater national curriculum coverage in each assessment cycle than if there were a
single instrument of assessment, In 2016, pupil-levei matrix sampling will assess the 2014
curriculum using paper-based tests.

The pupil-level matrix sampling approach also has scope for monitoring national
performance against international benchmarks such as Trends in International Maths and
Science Survey (TIMSS). The International Association for the Evaluation of Educational
Achievement (IEA) has agreed that a sample of the questions used in the TIMSS survey can
be used, which will allow international assessment results to be linked with UK national
sample testing.
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2. What is a test framework?

The purpose of the test framework is to provide the doccumentation to guide the
development of the tests. The framework is written primarily for those who write test
materials and to guide subsequent development and test construction. It is being made
available to a wider audience for reasons of openness and transparency.

Some elements of the statutory national curriculum are not possible to assess using the
current form of testing; they will need to be assessed by teachers as part of their statutory
assessment of the complete national curriculum.

The test framework includes those parts of the programme of study as outlined in the
national curriculum (2014) that will be covered in the test (the content domain). The
cognitive processes associated with measurement of science are also detailed in the
cognitive domain.

The test framework also includes a test specification from which valid, reliable and
comparable tests will be constructed each year. This includes specifics about test format,
question types, response types, marking and a clear test-level reporting strategy.

By providing all of this information in a single document, the test framework answers
questions about what the test will cover, and how, in a clear and concise manner. The
framework does not provide information on how teachers should teach the national
curriculum.

The test development process used by the Standards and Testing Agency (STA) embeds
within it the generation of validity and reliability evidence through expert review and
trialling. Given the nature of evidence collected, it is not anticipated that any additional
studies will be required to demonstrate that the tests are fit for purpose. The test
framework does not provide detail of the validity and reliability of individual tests; this will
be provided in the test handbook, which will be published on the DfE’s website following
the administration of the test.

The test framework should be used in conjunction with the national curriculum (2014} and
the annual ‘Assessment and reporting arrangements’ (ARA) document.

AL
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3. Nature of the test

The key stage 2 science sampling test forms part of the statutory assessment arrangements
for pupils at the end of key stage 2.

L]

The test is based on the relevant sections of the national curriculum statutory programme
of study {2014) for science at key stage 2.

The test will cover the aspects of the curriculum that lend themselves to paper-based,
externally marked testing.

The tests will be securely administered in the selected schools by external administrators.
Schools will not have access to the test papers after the administration. A set of questions will
be made public after each assessment cycle, which schools can use for teaching purposes.

3.1 Population to be assessed

All pupils who are registered at maintained schools, special schools, or academies
(including free schools) in England and are at the end of key stage 2 will be eligible to be
selected to take part in the key stage 2 science sampling test.

Some pupils are exempt from the tests. Further details will be made available to
participating schools.

3.2 Test format

The key stage 2 science sampling test comprises three components, which will be presented
to pupils as three separate papers. The test is administered on paper and the total testing
time is 75 minutes. There are five different versions for each component and each pupil will
be assigned one version of each component. The order of the components will vary for each

pupil.
Table 1: Format of the test for each pupil

Component Description ol:‘:::::s c?fu:al::; A;EE‘EE%ET
Test paperb B ot 1homs | =2 25 minutes
Tstpaperc | uestorwina | 1GomS |22 | asmines
Ttpaperp | Juestorsing | 10omS | | s minutes

Total 3 66 75 minutes




4. Content domain

The content domain sets out the relevant elements from the national curriculum
programme of study (2014) for science at key stage 2 that are assessed in the science
sampling tests. it is intended that all assessable elements of the content domain will be
assessed in each administration.

The content domain for biology, chemistry and physics identifies strands of the
programme of study that can only be partially assessed in the sampling tests due to the
practical nature of those strands. These are marked with an asterisk (*) in Tables 2, 3, 4 and
5 and summarised and explained in Table 6.

To facilitate test development, each strand of the new programme of study has been
assigned to one of the three core areas of science: biology, chemistry and physics. The

suite of assessments for any one year in which matrix sampling occurs will cover these
three core areas in approximately equal measure, even though there are slightly fewer
strands for chemistry than there are for biology or physics. In the tables that follow, all the
strands from the new programme of study for biology, chemistry and physics are given,

as it is possible to assess all areas to some extent with paper-based tests. The ‘Working
scientifically’ content has been described separately but will be assessed within the context
of one of the three core areas of biology, chemistry or physics and will therefore always be
classified under both areas.



4.1 Content domain for biology

Table 2: Content domain for biology

Topic

Strand from programme of study

Year group

Plants (B)

B3a

identify and describe the functions of different parts
of flowering plants: roots, stem / trunk, leaves and
flowers

B3b

explore the requirements of plants for life and growth
(air, light, water, nutrients from soil and room to grow)
and how they vary from plant to plant*

B3c

investigate the way in which water is transported
within plants*

B3d

explore the part that flowers play in the life cycle of
flowering plants, including pollination, seed formation
and seed dispersal*

Living things
and their
habitats (B)

Bda

recognise that living things can be grouped in a variety
of ways

Bab

explore and use classification keys to help group,
identify and name a variety of living things in their
local and wider environment*

Bdc

recognise that environments can change and that this
can sometimes pose dangers to living things

B5a

describe the differences in the life cycle of a mammal,
an amphibian, an insect and a bird

85b

describe the life process of reproduction in some
plants and animals

Bé6a

describe how living things are classified into
broad groups according to common cbservable
characteristics and based on similarities and
differences, including micro-organisms, plants and
animals

give reasons for classifying plants and animals based
on specific characteristics

Animals
including
humans (B)

B3e

identify that animals, including humans, need the
right types and amount of nutrition, and that they
cannot make their own food; they get nutrition from
what they eat
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Topic Strand from programme of study Year group
Animals B3f identify that humans and some other animals have
including skeletons and muscles for support, protection and 3
humans {B) movement
(continued)
B4d describe the simple functions of the basic parts of the a
digestive system in humans
B4de identify the different types of teeth in humans and a
their simple functions
B4f construct and interpret a variety of food chains,
. op 4
identifying producers, predators and prey
BSc describe the changes as humans develop to old age 5
B6c identify the main parts of the human circulatory
system, and describe the functions of the heart, blood 6
vessels and blood
B6d recognise theimpact of diet, exercise, drugs and 6
lifestyle on the way their bodies function
B6e describe the ways in which nutrients and water are
U . ‘ 6
transported within animals, including humans
Evolutionand | B6f recognise that living things have changed over time
inheritance and that fossils provide information about living 6
(B) things that inhabited the Earth millions of years ago
B6g recognise that living things produce offspring of the
same kind, but normally offspring vary and are not 6
identical to their parents
B6h identify how animals and plants are adapted to
suit their environment in different ways and that 6

adaptation may lead to evolution

o &



o "' I'ﬁrsﬂ :

2 ;SCIe'nce sompllngn‘es’r fo

- R N i A

4.2 Content domain for chemistry

Table 3: Content domain for chemistry

Topic-

Strand from programme of study

Year group

Rocks (C)

C3a

compare and group together different kinds of rocks
on the basis of their appearance and simple physical
properties*

3

C3b

describe in simple terms how fossils are formed when
things that have lived are trapped within rock

C3c

recognise that soils are made from rocks and organic
matter

States of
matter (C)

C4a

compare and group together materials according to
whether they are solids, liquids or gases

Cab

observe that some materials change state when
they are heated or cooled, and measure or research
the temperature at which this happens in degrees
Celsius (°C)*

C4ic

identify the part played by evaporation and
condensation in the water cycle and associate the rate
of evaporation with temperature

Properties
and changes
of materials

€

C5a

compare and group together everyday materials
on the basis of their properties, including hardness,
solubility, transparency, conductivity (electrical and
thermal), and response to magnets*

C5b

know that some materials wilt dissolve in liquid
to form a solution, and describe how to recover a
substance from a solution

C5¢

use knowledge of solids, liquids and gases to decide
how mixtures might be separated, including through
filtering, sieving and evaporating

C5d

give reasons, based on evidence from comparative
and fair tests, for the particular uses of everyday
materials including metals, wood and plastic

C5e

demonstrate that dissolving, mixing and change of
state are reversible changes*

Csf

explain that some changes result in the formation

of new materials, and that this kind of change is not
usually reversible, including changes associated with
burning and the action of acid on bicarbonate of soda
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4.3 Content domain for physics

Table 4: Content domain for physics

Topic -Strand from programme of study Year group
Light (P) P3a recognise that they need light in order to see things 3
and that dark is the absence of light
P3b notice that light is reflected from surfaces 3
P3c recognise that light from the sun can be dangerous 3
and that there are ways to protect their ayes
P3d recognise that shadows are formed when the light 3
from a light source is blocked by an opaque object
P3e find patterns in the way that the size of shadows 3
change
P6a recognise that light appears to travel in straight lines 6
P6b use the idea that light travels in straight lines to 6
explain that objects are seen because they give out or
reflect light into the eye
P6c explain that we see things because light travels from 6
light sources to our eyes or from light sources to
objects and then to our eyes
P6d use the idea that light travels in straight lines to 6
explain why shadows have the same shape as the
objects that cast them
Forces and P3f compare how things move on different surfaces 3
magnets (P)
P3g notice that some forces need contact between two 3
objects, but magnetic forces can act at a distance
P3h observe how magnets attract or repel each other and 3
attract some materials and not others*
P3i compare and group together a variety of everyday 3
materials on the basis of whether they are attracted to
a magnet, and identify some magnetic materials*
P3j describe magnets as having two poles 3
P3k predict whether two magnets will attract or repel each 3
other, depending on which poles are facing

e
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Topic Strand from programme of study Year group
Sound (P) P4a identify how sounds are made, associating some of 4
them with something vibrating
P4b recognise that vibrations from sounds travel through a 4
medium to the ear
P4c find patterns between the pitch of a sound and 4
features of the object that produced it*
PAd find patterns between the volume of a sound and the 4
strength of the vibrations that produced it*
P4e recognise that sounds get fainter as the distance from 4
the sound source increases
Electricity (P) | P4f identify common appliances that run on electricity 4
P4g construct a simple series electrical circuit*, identifying 4
and naming its basic parts, including cells, wires,
bulbs, switches and buzzers
P4h identify whether or not a lamp will light in a simple 4
series circuit, based on whether or not the lamp is part
of a complete loop with a battery
P4i recognise that a switch opens and closes a circuit and 4
associate this with whether or not a lamp lights in a
simple series circuit
P4j recognise some common conductors and insulators, 4
and associate metals with being good conductors
P6e associate the brightness of a lamp or the volume of a 6
buzzer with the number and voltage of cells used in
the circuit
P6f compare and give reasons for variations in how 6
components function, including brightness of bulbs,
loudness of buzzers and on / off position of switches
P6g use recognised symbols when representing a simple 6
circuitin a diagram
Forces (P) P5e explain that unsupported objects fall towards the 5
Earth because of the force of gravity acting between
the Earth and the falling object
P5f identify the effects of air resistance, water resistance 5

and friction that act between moving surfaces
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Topic Strand from programme of study Year group
Forces (P) P5g recognise that some mechanisms, including levers, 5
(continued) pulleys and gears, allow a smaller force to have a

greater effect
Earth and P5a describe the movement of the Earth, and other 5
space (P) planets, relative to the Sun in the solar system
P5b describe the movement of the Moon relative to the 5
Earth
P5¢c describe the Sun, Earth and Moon as approximately 5
spherical bodies
P5d use the idea of the Earth’s rotation to explain day and 5
night and the apparent movement of the sun across
the sky

4.4 Content domain for ‘Working scientifically’

‘Working scientifically’ replaces the area of ‘scientific enquiry’ in the national curriculum
(1999) document. Between 2003 and 2012, ‘scientific enquiry’ had a major emphasis in the
science national curriculum tests and in the science sampling tests, with 40 per cent of all
questions in the tests being attributed to strands from this area of the programme of study.
In the national curriculum (2014), ‘Working scientifically’is considered an integral part of
the other three core areas of science and wiil no longer be assessed as a separate domain.
Questions will be integrated within the contexts of biology, chemistry and physics.

The content domain for ‘Working scientifically’ also includes strands of the programme of
study that cannot be assessed or can only be partially assessed in the key stage tests due
to their direct association with practical skills or experiences linked to school location.

These are marked with an asterisk (*} in Table 5 and summarised and explained in Table 6.

Table 5: Content domain for ‘Working scientifically’

Key stage
Topic Strand from programme of study (lower /
upper)
Planning WSLa asking relevant questions and using different types lower
of scientific enquiries to answer them*
WsUa Pplanning different types of scientific enquiries upper
to answer questions, including recognising and
controlling variables where necessary
Carryingout |wsLb setting up simple practical enquiries, and lower
comparative and fair tests*

A &



Topic

Strand from programme of study

Key stage
(lower /
upper)

Measuring

WSLc

making systematic and careful observations and,
where appropriate, taking accurate measurements
using standard units, using a range of equipment,
including thermometers and data loggers*

lower

Wsub

taking measurements, using a range of scientific
equipment, with increasing accuracy and precision,
taking repeat readings when appropriate*

upper

Recording

wsLd

gathering, recording, classifying and presenting data
in a variety of ways to help in answering questions*

WSLe

recording findings using simple scientific language,
drawings, labelled diagrams, keys, bar charts, and
tables

lower

WsUc

recording data and results of increasing complexity
using scientific diagrams and labels, classification
keys, tables, scatter graphs, bar and line graphs

upper

Concluding

WsLg

using results to draw simple conclusions, make
predictions for new values, suggest improvements
and raise further questions

lower

WSLh

identifying differences, similarities or changes related
to simple scientific ideas and processes

lower

WSLi

using straightforward scientific evidence to answer
questions, or to support their findings

lower

WsUf

identifying scientific evidence that has been used to
support or refute ideas or arguments

upper

Reporting

WSLf

reporting on findings from enquiries, including oral
and written explanations, displays or presentations
of results and conclusions*

lower

WSUe

reporting and presenting findings from enquiries,
including concluslons, causal relationships and
explanations of and degree of trust in results, in
oral and written forms such as displays and other
presentations*

upper

Further work

wsud

using test results to make predictions to set up
further comparative and fair tests*

upper
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4.5 Elements of the curriculum that cannot be
assessed fully

The table below provides more detailed information about the strands marked with an
asterisk in Tables 2 to 5, which cannot be assessed or can only partially be assessed in a
paper-based test due to the more practical nature of the strand. Table 6 describes the
aspects of each strand that will be assessed on paper and identifies if there are any aspects
that are not assessed at all.

Table 6: Elements of the curriculum that cannot be assessed fully

Content domain reference Explanation of what is and
what is not assessed in the
Years 5-6 paper-based tests

Living things and their This requires access to, and interaction
habitats - explore and with the local environment.

use classification keys -

to help group, identify destions.about the pupil’s .

and name a variety wider environment, such as using

of living things in classification keys to group, name or
their local and wider identify living things could be asked in
environment (B4b) a paper-based test.

Plants - explore the Whilst ‘exploration’ of plants’
requirements of plants requirements cannot be donein a

for life and growth (air, paper test pupils’ knowledge of the
light, water, nutrients requirements and how they may vary
from soil, and room to can be tested.

grow} and how they

vary from plant to plant

(B3b)

Plants - investigate the Whilst ‘investigation’ of water transport
way in which water in plants cannot be done in a paper test
is transported within pupils’ knowledge of the phenomenon
plants (B3¢) can be tested.

Plants - explore the part Whilst ‘exploration of the roles of

that flowers play in the flowers cannot be done in a paper test
life cycle of flowering pupils’ knowledge of the phenomenon
plants, including can be tested.

pollination, seed

formation and seed

dispersal (B3d)
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Content domain reference

Years 3-4

Rocks - compare

and group together
different kinds of rocks
on the basis of their
appearance and simple

Years 5-6

Explanation of what is and
what is not assessed in the
paper-based tests

Because classification is based

on observed features of actual rock
specimens, pupils should ideally
physically handle rock specimens
to ascertain the rocks’ features.

physical properties However, classification of rocks

{C3a) can be assessed using secondary data
in a paper-based test.

States of matter - Parts of this strand would be

observe that some better assessed during practical

materials change investigations. For example, measuring

state when they are or researching the temperature at

heated or cooled, and which materials change state requires

measure or research the practical work and access to other

temperature at which information sources (such as textbooks

this happens in degrees and the internet). These skills cannot be

Celsius (°C) (C4b) fully assessed in a paper-based test.

However, questions may be asked that
draw upon a pupil’s understanding,
gained through experience, of heating
and cooling materials.

Electricity - construct a
simple series electrical
circuit, identifying and
naming its basic parts,
including cells, wires,
bulbs, switches and
buzzers (P4g)

This requires practical equipment

to assess validly. However, the
identification, naming and drawing of
electrical components and circuits can
be assessed in a paper-based test.




Content domain reference

Years 3-4 Years 5-6

Explanation of what is and
what is not assessed in the
paper-based tests

Forces and magnets -
observe how magnets
attract or repel each
other and attract some
materials and not
others (P3h)

Whilst ‘observation’ of magnets
interacting with each other cannot be
actually done in a paper test, pupils’
knowledge and understanding of the
phenomena can be tested.

It would be better tested in a
performance assessment.

It is more difficult to test the

second part of the strand. We can
test knowledge of what everyday
objects should be attracted if we use
commonplace objects, but we need
to think very carefully about which
objects are referred to in an item. This
part of the strand would definitely

be better tested in a performance
assessment.

Forces and magnets

- compare and group
together a variety of
everyday materials on
the basis of whether
they are attracted to a
magnet, and identify
some magnetic
materials (P3i)

Because classification is based on
observed features of actual everyday
materials, pupils should ideally
physically handle everyday materials
to ascertain the everyday materials’
features. However, classification of
everyday materials can be assessed
using secondary data in a paper-based
test.

Sound - find patterns
between the pitch of
a sound and features
of the object that
produced it (P4c)

This would be better tested as a
performance assessment. However,
knowledge of the phenomenon can be
assessed in a paper test.

Sound - find patterns
between the volume
of a sound and the
strength of vibrations
that produced it (P4d)

This would be better tested as a
performance assessment. However,
knowledge of the phenomenon can be
assessed in a paper test.

Planning - asking
relevant questions and
using different types of
scientific enquiries to
answer them (WSLa)

This requires a discursive approach
between the pupil and thelr teacher.

Pupils are assessed on their
understanding of different types of
scientific enquiry, including fair tests,
through WSUa in the paper-based test.
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Content domain reference

Years

Carrying out - setting
up simple practical
enquiries, and
comparative and fair

5-6

Explanation of what is and
what is not assessed in the
paper-based tests

This requires the pupil to use practical
equipment, including making
measurements and being able to either
follow instructions or make decisions

tests (WSLb) about a procedure. This is not possible
in a paper-based test.
Using test results to The strand would be better assessed
make predictions to set in a performance assessment although
up further comparative aspects of it could be assessed in a
and fair tests {WSUd) paper-based tests.
Measuring - making This requires pupils to use actual
systematic and careful equipment over a period of time.
observations and, It also requires pupils to determine
where appropriate, when readings should be taken (i.e. to
taking accurate manage their time during a practical
measurements activity).

using standard units,
using a range of
equipment, including
thermometers and data
loggers (WSLc)

Pupils can be assessed on reading
measurements from diagrams or
photographs of equipment and also
using correct units in a paper-based test.

Measuring - taking
measurements, using
a range of scientific
equipment, with
increasing accuracy
and precision, taking
repeat readings when
appropriate (WSUb)

This requires the pupil to use
equipment and to determine how and
when to take readings.

Pupils can be assessed on their
understanding of when and why repeat
readings need to be taken in a paper-
based test.

Recording - gathering,
recording, classifying
and presenting data in
a variety of ways to help
in answering questions
(wsLd)

This requires the pupil to gather,
process and present their own data
based on a specific investigative
question, which is not possible in a
paper-based test.

Pupils can be assessed on their
ability to use a variety of formats to
record specific data provided to them
in a test question and use data to
answer questions relating to a given
investigation in a paper-based test.
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Content domain reference

Years 3-4

Reporting - reporting
on findings from
enquiries, including
oral and written
explanations, displays
or presentations of
results and conclusions
{WSLF)

Years 5-6

Explanation of what is and
what is not assessed in the
paper-based tests

This requires the pupil to have carried
out their own investigative work and
to present information in ways that are
not possible in a paper-based test.

Reporting - reporting
and presenting
findings from enquiries,
including conclusions,
causal relationships

This strand would take too long and
some activities (for example, giving a
presentation) would not be possible in
a test situation.

Pupils can be asked to write

and explanations of ‘ ‘ )
and degree of trust conclusions, describe and / or explain
in results, in oral and causal relationships and to provide
written forms such scientific explanations for a given set of
as displays and other data in a paper-based test,
presentations (WSUe)

Properties and Whilst ‘demonstration’ cannot be
changes of materials actually done in a paper test, pupils’

- demonstrate that knowledge and understanding of the
dissolving, mixing and phenomena can be tested.

changes of state are

reversible changes (C5e)

It would be better tested in a
performance assessment.

Properties and changes
of materials - compare
and group together
everyday materials

on the basis of their
properties, including
their hardness,
solubility, transparency,
conductivity (electricity
and thermal), and
response to magnets
(C5a)

Because classification is based on
observed or tested properties, pupils
need to physically handle materials to
do this,

Pupils can classify materials based
on their properties using secondary
data and can be assessed on their
understanding of properties of
materials in a paper-based test.

Ao L
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5. Cognitive domain

The cognitive domain seeks to make the thinking skills and intellectual processes required
for the key stage 2 science sampling test explicit. Each question will be rated against the
two strands of the cognitive domain listed in Tables 7 and 8.

The cognitive domain will be used during test development to ensure comparability of
demand, as well as difficulty for tests over successive years.

The cognitive domain provides a framework to which the facts, processes and
interpretations that need to be tested in science can be matched. It allows broad testing
of different aspects of pupils’ scientific knowledge, including basic recall {for example,
of terminology); interpretation of data; and formulation of original responses to novel
scenarios that draw on a broad scientific knowledge and skills base. Items have been
grouped as follows:

* jtems that assess factual knowledge (Knowledge and comprehension)

® jtems that require pupils to deduce an answer from presented data, or produce
an answer based on use of scientific knowledge in a familiar or straightforward
context {Application and analysis)

® jtems that require pupils to select which knowledge is appropriate, and possibly
produce an answer that is original and tailored to a specific scenario (Synthesis and
evaluation)

The strands used to determine cognitive domain are:

® cognitive complexity
® response strategy

Items will be written for each strand of the programme of study as outlined in the content
domain and rated according to the two strands above. As far as possible all strands of

the programme of study will be assessed at each rating for both strands. A detailed
explanation of each of the two strands follows in sections 5.1 and 5.2,
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5.1 Complexity rating

The complexity scale is described in Table 7. Recall of knowledge is considered to place
the lowest level of cognitive demand on a pupil in order to answer a question. Evaluation
has the highest demand, requiring pupils to demonstrate complex thought processes

in order to put forward and argue their reasoning, supported by their knowledge and
understanding. There are three ratings within this strand (low to high).

Within the science sampling matrix as a whole, items will cover each rating for cognitive
demand. Some strands of the content domain will lend themselves to being assessed at
particular ratings for cognitive demand.

Table 7: Cognitive complexity rating scale

Item dimension - LT L Application and synthegagnd
complexity comprehension analysis evaluation
{low) (high)
The complexity of Remembers Applies knowledge Compiles
each component previously learned to actual situations, component ideas
operation or idea information and breaks down into a new whole or
and the links demonstrates an information into proposes alternative
between them understanding of simpler parts and solutions. Makes and
the facts finds evidence defends judgements
to support based on evidence
generalisations
Recalls or describes Applies knowledge Makes links
simple factual to given contexts between different
information as . sources of evidence
required Provides an or information
explanation based to provide an
Makes on knowledge or explanation
straightforward simple evidence
observations of . Makes inferences
features or objects |dentifies patterns and deductions from
in data and makes information given
comparisons and own knowledge
Reads or extracts Makes predictions Draws conclusions
information from based on data given | from evidence and
simple data sources relates to scientific
or text or diagrams Analyses data understanding
sources

Ao £



5.2 Response strategy rating

The response strategy is considered within a scale that ranges from closed or selected
response formats to extended response formats. The response strategies are grouped into

three ratings for science as shown in Table 8.

Table 8: Response strategy rating scale

matching item,

true / false style, circle,
sequencing, ticking
cells in a table, selecting
correct data from a
table, identifying from

a key

iterns, for example,
naming processes,
parts, objects and
variables

Describing, giving

one difference, way or
reason, completing bar
or line graphs

1. Selected response 2, Short 5 Ext:nded
(low) constructed response LS pon e
{(high)
The extent The response format is The response format Pupils are required to
to whicha given in the question may not be giveninthe | construct their own
candidate information and the question information extended response
is required strategy for responding but the strategy for how
to devise a is clearly provided the pupil determines
strategy for the answer is clearly
tackling and provided
answering an
item Multiple choice, Short open response Longer open response

items, that are likely to
be two lines of writing,
for example, describing
relationships or
providing explanations

Drawing or completing
diagrams by drawing
arrows or circuit
diagrams
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6. Test specification

This section provides details of each test component and the sampling matrix design as
a whole. The test will be administered on paper by external administrators and externally

marked.

6.1 Summary of test and matrix design

Overall, a question pool totalling 330 marks will be selected. These questions will be
divided into five papers for each content area (biology, chemistry and physics), giving a

total of 15 test papers worth 22 marks each.

Each pupil will sit one paper from each content area, giving a total of three papers worth

66 marks.

Pupils will be given 25 minutes to complete each paper. The total testing time will be

75 minutes,

Table 9: Overall format of the item pool

Content area Number of marks Nympenot
versions
Biology 110 5
Chemistry 110 5
Physics 110 5
Total 330 15
Table 10: Format of the test for each pupil
Approximate
Number Number
Component Description timing of
of papers | of marks component
questions in a 1{from5 \
Test paper b biology context versions) 2 25 minutes
questionsina 1 ({from 5 .
Test paper ¢ chemistry context versions) 2 25 minutes
questionsina 1 {from5 \
Test paper p physics context versions) 2 25 minutes
Total 3 66 75 minutes

Ao
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Each pupil takes three papers: one biology, one chemistry and one physics. Table 11 shows
an example of how the different papers will be combined within each of the 15 possible
test combinations a pupil could be given: the numbers in the cells represent the version
number and the letter in brackets represents the component (biology, chemistry

or physics).

Table 11: Matrix design

Order of administration
Combination
1 1(b} 6(c) 11(p)
2 2 (b} 7 (c) 12 (p)
3 3(b) 8(c) 13(p)
4 4(b) 9(c) 14 (p)
5 5(b) 10 (c) 15(p)
6 6 (c) 13(p} 2 (b)
7 7(c) 14 (p) 3(b)
8 8(c) 15 (p) 4 (b)
9 9 (c) 11(p) 5(b)
10 10(c) 12 (p) 1{b)
11 11 (p) 3(b) 10(c)
12 12(p) 4 (b) 6(c)
13 13 (p) 5 (b) 7(0)
14 14 (p) 1(b) 8(c)
15 15 (p) 2 (b} 9(q)

This design may be adapted in each assessment year in order to include other papers of
questions for specific purposes, such as TIMSS material and trial material. These materials
will form additional papers which will be added to the design.

6.2 Breadth and emphasis

The content and cognitive domains for the science tests are specified in sections 4 and 5.
Although each element may not be included within each set of booklets administered to
a pupil, the full range of content detailed in this document will be assessed over the full
range of booklets. Consolidation of the key stage 1 material is assumed within the



key stage 2 programme of study and therefore, material from key stage 1 may appear
within the key stage 2 test. The questions in each test will be placed in approximate
order of difficulty. Items within questions are not necessarily in order of difficulty as they
need to fit within the context and show a follow through for a storyline (for example, an
investigation from planning to conclusion). Where possible, however, easier items are
positioned at the start of a question to familiarise pupils with each context.

The following sections show the proportion of marks attributed to each of the areas
of the content and cognitive domains, both in the item pool as a whole and in the test
administered to each pupil.

6.2.1 Profile of content domain

Questions are designed to be related to one of the three content areas of biology,
chemistry and physics. Table 12 shows the proportion of marks in the item pool expected
to be related to each of the three core content areas. Each content area will contribute one
third of the marks in the item pool.

Table 12: Profile of marks by content area

Number of marks Number Number of marks
Content area Ay 7] of papers in e
P item pool per pap
Biology 110(33%) 5 22
Chemistry 110 (33%) 5 22
Physics 110 (33%) 5 22
Total in test 330 15 66

In 2016, only elements that are common to the old and new curriculum documents will be
assessed from the Year 3-4 content areas.

Within each content area, some items only assess the related strand (in the national
curriculum), while other items assess the related strand plus ‘Working scientifically’

- Table 13 shows the profile of the ‘Working scientifically’ strand.

Table 13: Profile of marks assessing ‘Working scientifically’

Minimum number of marks
per paper

Number of marks in item pool

83-115 (25%-35%) 5
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6.2.2 Profile of cognitive domain

Items will be rated in terms of demand against both strands of the cognitive domain (see
section 5).

Table 14 shows the expected proportion of marks classified at each level of cognitive
complexity within the item pool as a whole. No specific restrictions are placed on the
distribution of marks within each individual paper but it is intended that each paper covers
a range of items at different levels of complexity.

Table 14: Profile of marks by cognitive complexity

Number Percentage
Cognitive complexity of marks in of marks in
item pool item pool
Knowledge and comprehension 99-165 30-50%
Application and analysis 99-165 30-50%
Synthesis and evaluation 33-99 10-30%

Table 15 shows the expected proportion of marks classified at each level of response
strategy within the item pool as a whole. No specific restrictions are placed on the
distribution of marks within each individual paper but it is intended that each paper covers
a range of different types of item.

Table 15: Profile of marks by response strategy

Number Percentage
Response strategy of marks in of marks in
item pool item poot
Selected response 116-165 35-50%
Short answer 99-149 30-45%
Extended response 50-99 15-30%

6.3 Format of items and responses
All three types of paper (biology, chemistry, physics) contain the same range of item types.
There are two broad formats for item type: selected response and constructed response.

Selected response items, where pupils are required to select a response from a limited
range of options, including:

o  multiple choice items

® matching items

* true /false items
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Constructed response items are where pupils are required to write a short answer on their
own. Short answer items and extended response items are both examples of constructed
response items,

Short-answer items, where pupils are required to produce a short response and no options
have been given. Examples of short answer items include:

® naming an object or process

® completing a sentence with a missing word

® completing a table or chart

¢ labelling a diagram or key
Extended response items, where pupils are required to construct their own longer
response. Examples of extended response items include:

® explanations

* justifications for previous answers

¢ various elements of planning an investigation

® graphing or describing a data set

6.4 Marking and mark schemes

The test will be externally marked on screen by trained markers.

The tests will be administered securely and kept confidential. Mark schemes will be
developed alongside the test materials so that the tests can be marked reliably, however
they will not be published.

In each year the science sampling tests are administered in schools, a sample of questions
will be published with an accompanying mark scheme.

The mark scheme will give general principles for marking the papers to ensure consistency of
marking together with specific guidance for each item.

The mark scheme will provide the total number of marks available for each question and

the criteria by which markers should award the marks. Where multiple correct answers are
possible, examples of different types of correct answer will be given. Additional guidance will
indicate minimally acceptable responses and unacceptable responses, where applicable.

For all questions, the mark schemes will be developed during the test development process
and will combine the expectations of experts with examples of pupils’ responses obtained
during trialling.

For multi-mark questions, the mark scheme will provide details of how partial credit can be
awarded.
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The mark schemes will contain the following information:

® acontent domain reference
® marks - the maximum number of marks for each item in a question

* requirements - for open response items this will include a generic statement
describing the type or types of responses that will enable a pupil to gain credit,
followed by a number of exemplar responses to indicate the types of answer
a pupil may write. For selected response items this will indicate the response
required for the pupil to gain credit

¢ allowable responses — this section will provide exemplars of allowable responses.
Allowable responses are minimally acceptable and are usually not as good from a
scientific perspective

¢ additional guidance - this section will give information on response types that are
not creditworthy because they are either insufficient or incorrect

6.5 Reporting

Analysis will be undertaken using the combined data from all pupils in the sampie in order
to produce a scaled score representing the performance of the sample as a whole. The
purposes of translating raw scores onto scaled scores for science sampling are twofold:

® Performance can be reported as a whole, having taken into account the varying
difficulties of the specific test combinations taken by different pupils.

® Scaled scores retain the same meaning from one year to the next so a particular
scaled score reflects the same level of attainment in one year of administration as
in the previous, allowing national performance to be compared across years.

Additionally, an estimate of the proportion of pupils who have achieved the required
standard on the test will be produced. A standard-setting exercise will be conducted on
the first live test in 2016 in order to determine the scaled score needed for a pupil to be
considered to have met the standard. This process will be facilitated by the performance
descriptor in section 6.7, which defines the performance ievel required to meet the
standard. In subsequent years, the standard will be maintained using appropriate statistical
methods to translate performance across a new item pool into scaled scores. The scaled
score required to achieve the expected standard will always remain the same.

6.6 Desired psychometric properties

The focus of the outcome of the science sampling model is to provide an estimate of the
proportion of puplls nationally who would have achieved the required standards. While
it is important to minimise the standard errors of measurement throughout the scale, it is
particularly important to do so around the threshold of the expected standard.
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6.7 Performance descriptor

This performance descriptor describes the typical characteristics of pupils whose
performance is at the threshold for the expected standard at the end of key stage 2. Pupils
who achieve the expected standard in the tests have demonstrated sufficient knowledge
to be well placed to succeed in the next phase of their education having studied the full
key stage 2 programme of study in science. This performance descriptor will be used

by teachers to set the standards on the new tests following their first administration in
2016. It is not intended to be used to support teacher assessment since it reflects only the
elements of the programme of study that can be assessed in a paper-based test (see the
content domain in section 4),

The complete suite of key stage 2 science sampling tests taken in each live sample year
includes questions assessing the entire key stage 2 programme of study in the national
curriculum (2014} including the ‘Working scientifically’ strand. Each pupil will only take three
tests. It is therefore the aggregated results from the complete test suite that will provide an
indication of how pupils are performing in science across England. it is assumed that pupils
working at the threshold will be generally secure in the scientific knowledge and skills they
acquired at key stage 1.

6.7.1 Overview

Pupils working at the expected standard will be able to engage with all questions within

the test. However, they will not always achieve full marks on each question, particularly if
they are working at the threshold of the expected standard, or if the question has a high

cognitive demand.

Questions will range from those requiring recall of facts to those requiring synthesis and
evaluation. There will be a variety of question formats including selected response, short
answer and constructed response where no strategy is provided within the question.

Question difficulty will be affected by the scientific content {(including the ‘Working
scientifically’ strand) and by the different strands of the cognitive domain, such as question
complexity and the extent to which support is given in the question to help pupils identify
or construct their response. This should be borne in mind when considering the remainder
of this performance descriptor.

The following sections describe examples of the threshold standard, most of which

a typical pupil in Year 6 should be able to demonstrate. It is recognised that different
pupils will exhibit different strengths, so this is intended as a general guide rather than

a prescriptive list. It is also recognised that the topics in the science national curriculum
(2014) are described by year group, therefore a topic covered in a discrete year may not be
covered again towards the end of key stage 2.

The content in the national curriculum (2014) has been divided up into ‘Working
scientifically’ and the three scientific disciplines. The performance descriptors that follow
reflect this.
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6.7.2 Working scientifically

Pupils should be able to recall, use and apply their knowledge, understanding and skills in
‘Working scientifically’ to familiar and unfamiliar contexts. Pupils should be able to (with no
order of priority or hierarchy intended):

recall and use appropriately terminology such as accurate, conclusion, evidence,
fair test, method, observe, pattern, prediction, reliable, results, supports (evidence)
and variable

identify the most appropriate approach for answering scientific questions and
select the most appropriate equipment and sources of evidence needed for a task

know when to use different types of scientific enquiry, make careful observations,
take accurate measurements or readings using the appropriate units as required
and identify when to repeat measurements, if necessary, to ensure given results are
reliable

record, present and interpret data from different sources, using a range of
methods, including tables, graphs (bar charts and line graphs), diagrams and keys

apply their understanding of scientific concepts to draw valid conclusions
from data

use data to make predictions for missing values
identify or use evidence to support or refute ideas or arguments

recognise the validity and reliability of evidence and the difference between fact
and opinion

6.7.3 Biology

Pupils should be able to recall, use and apply their knowledge and understanding to
familiar and unfamiliar contexts. They should draw conclusions, make simple evaluations
and synthesise information.

Pupils should be able to (with no order of priority or hierarchy intended) respond to
the majority of statements below, but may be less secure in areas that have not been
covered since Years 3 or 4:

recall and use appropriately terminology such as adaptation, circulatory system,
classification, consumer, evolution, function, germination, invertebrates, nutrients,
pollination, predator, prey, producer, reproduction, seed dispersal and vertebrates

describe the processes involved in different stages of the flowering plant’s life cycle
and the function of different parts of flowering plants

describe how water and nutrients are transported in plants
compare the requirements of plants and animals to live and grow well

compare the similarities and differences between the life cycles of different animals
(including humans and other mammals, birds, amphibians, and insects)

describe the functions of parts of the digestive system in animals

describe the functions of the main parts of the circulatory system (including the
transport of nutrients and water) in animals



describe the functions of the skeleton and muscles in animals

describe the effects of diet, exercise, drugs and lifestyle on how our bodies
function in the long and short term

construct and interpret food chains; use keys to group, classify or identify living
things, and construct simple dichotomous keys

describe the main characteristics used to group plants, animals and micro-
organisms according to the main groups {vertebrates, invertebrates, birds,
mammals, reptiles, fish and amphibians) in the classification system

explain how a change in an environment may have an impact on living things

identify that there is variation between offspring and between offspring and their
parents because of differences in inherited characteristics

describe how plants and animals have adapted to their environment and how this
may have led to their evolution

describe how living things have changed over time and that fossils provide
information about living things in the past

6.7.4 Chemistry

Pupils should be able to recall, use and apply their knowledge and understanding to
familiar and unfamiliar contexts. They should draw conclusions, make simple evaluations
and synthesise information.

Pupils should be able to (with no order of priority or hierarchy intended) respond to
the majority of statements below, but may be less secure in areas that have not been
covered since Years 3 or 4:

recall and use appropriately terminology such as condensation, °C {degrees
Celsius), evaporation, filtering, freezing, insoluble, melting, mixture, non-reversible,
properties, reversible, solidifying, scluble and solution

compare the characteristics of different states of matter (solids, liquids and gases)

describe how materials can change state with reference to temperature, and explain
everyday phenomena (including the water cycle) where changes of state occur

classify and group materials according to properties, such as appearance (for
rocks), hardness, solubility, transparency, conductivity and magnetism

describe the advantages and disadvantages for the uses of everyday materials
based on an understanding of their properties using appropriate terminology

identify and recognise everyday phenomena where dissolving occurs

describe how to appropriately separate different mixtures of materials, including
solutions

identify and compare reversible and non-reversible changes
describe in simple terms how fossils are formed
describe the composition of soil
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6.7.5 Physics

Pupils should be able to recall, use and apply their knowledge and understanding to
familiar and unfamiliar contexts. They should draw conclusions, make simple evaluations
and synthesise information.

Pupils should be able to {(with no order of priority or hierarchy intended) respond to
the majority of statements below, but may be less secure in areas that have not been
covered since Years 3 or 4:

recall and use appropriately terminology such as air resistance, attraction,
conductor, friction, gravity, insulator, newtons (N), opaque, orbit, pitch, repulsion,
sphere, translucent, transparent, vibration, voltage, volume and water resistance

explain how we see other objects (from a single reflection) and represent this in
simple diagrammatic form

explain shadow formation and how the size of shadows may change

explain how sounds are made and describe how they require a medium to travel
through from the source to the ear

describe how volume can be changed with reference to vibration
describe how the features of an object determine the pitch of a sound

describe the shape of bodies (spheres) in the solar system and the movement of
bodies in the solar system relative to each other

explain how day and night, including the apparent movement of the Sun across
the sky, are related to the Earth’s rotation

draw or complete a simple series circuit diagram using recognised symbols
including straight lines for wires

explain how changes made to a circuit can affect how it works

identify and describe the effects of contact and non-contact forces on moving and
stationary objects

describe the effects of magnets on magnets and other materials

describe how simple pulleys, levers, springs and gears increase the effects of a
force
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/. Diversity and inclusion

The Equality Act 2010 sets out the principles by which the national curriculum assessment
and its associated development activities are conducted. During the development of the
tests, STA's test development division will make provision to overcome barriers to fair
assessment for individuals and groups wherever possible.

National curriculum tests will also meet Ofqual’s core regulatory criteria. One of the criteria
refers to the need for assessment procedures to minimise bias:‘The assessment should
minimise bias, differentiating only on the basis of each learner’s ability to meet national
curriculum requirements’ (Regulatory framework for national assessment, published by
Ofqual 2011).

The end of key stage 2 science sampling test should:

® use appropriate means to allow all pupils to demonstrate their knowledge and
skills in biology, chemistry and physics

® provide a suitable challenge for all pupils and give every pupil the opportunity to
achieve as high a standard as possible

® provide opportunities for all pupils to achieve, irrespective of gender, disability or
special educational need, social, linguistic or cultural backgrounds

® use materials that are familiar to pupils and for which they are adequately prepared
® not be detrimental to pupils’' self-esteem or confidence
® be free from stereotyping and discrimination in any form

The test development process uses the principles of universal design, as described in the
‘Guidance on the principles of language accessibility in national curriculum assessments’
(New language accessibility guidance, published by Ofqual 2012).

In order to improve general accessibility for all pupils, where possible, questions will be
placed in order of difficulty. As with all national curriculum tests, attempts have been made
to make the question rubric as accessible as possible for all pupils, including those who
experience reading and processing difficulties, and those for whom English is an additional
language, while maintaining an appropriate level of demand to adequately assess the
content. This includes applying the principles of plain English and universal design
wherever possible, conducting interviews with pupils, and taking into account feedback
from expert reviewers.

For each test in development, expert opinions on specific questions are gathered, for
example at inclusion panel meetings which are attended by experts and practitioners from
across the fields of disabilities and special educational needs. This provides an opportunity
for some questions to be amended or removed in response to concerns raised.

Issues likely to be encountered by pupils with specific learning difficulties have been
considered in detail. Where possible, features of questions that lead to construct irrelevant
variance (for example, question formats and presentational features) have been considered
and questions have been presented In line with best practice for dyslexia and other specific
learning difficulties.
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7.1 Access arrangements

The full range of access arrangements applicable to key stage 2 assessments as set out in
the ARA will be available to eligible pupils as required.
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Appendix: Glossary of terminology used in
the test framework

cognitive domain Cognitive processes refer to the thinking skills and intellectual
processes that occur in response to a stimulus. The cognitive domain
makes explicit the thinking skills associated with an assessment,

The cognitive domain, as shown in this framework, also identifies
other factors that may influence the difficulty of the questions.

component A section of a test, presented to pupils as a test paper or test
booklet. Some tests may have two or more components that each
pupil needs to sit in order to complete the test. The key stage 2
science sampling test comprises three components.

construct irrelevant Construct irrelevant variance is the variation in pupils’ test scores

variance that does not come from their knowledge of the content domain. It
can result in pupils gaining fewer marks than their knowledge would
suggest or lead to the award of more marks than their knowledge
alone would deserve.

The former can occur, for example, when questions in a mathematics
test also unintentionally measure reading ability. The latter often
occurs when unintended clues within questions allow pupils to
answer correctly without having the required subject knowledge.

content domain The body of subject knowledge to be assessed by the test.

distribution The range of possible scaled scores. | |

dom;in - The codified definition of a body of skills and knowledg;. -

item The smallest unit that can be awarded a mark within a science
question.

mark scheme The ;!ocument explaining the creditworthy responses or the criteria

that must be applied to award the mark for a question in the test.

matrix sampling A sampling assessment whereby different groups of pupils take
different test instruments, which are all linked together in a matrix.

national curriculum The statutory description of subject knowledge, skills and
understanding for a key stage. The key stage 1 and 2 programmes of
study are published online at
https://www.gov.uk/government/publications/national-curriculum-
in-england-primary-curriculum

performance Description of the typical characteristics of pupils working at a

descriptor particular standard. For these tests, the performance descriptor will
characterise the minimum performance required to be working at \(
the appropriate standard for the end of the key stage.

2
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question A group of related items assessing a common context.

raw score The unmodified score achieved on a test, following marking. In the
case of these tests it is the total marks achieved.

For example, if a pupil scores 27 out of 60 possible marks, the raw
score is 27. Raw scores are often then converted to other measures
such as percentile ranks, standardised scores, or grades.

sample The group of pupils selected to take the test in a given year.

scaled score A score which has been translated from a raw score onto a score on
a fixed, defined scale. This allows performance to be reported on a
consistent scale for all pupils, which retains the same meaning from
one year to the next, Therefore, a particular scaled score reflects the
same level of attainment in one year as in the previous year, having
adjusted for any differences in difficulty of the specific tests.

standard The required level of attainment in order to be classified into a
particular performance category.

standard error of A reliability estimate that allows the user to determine a confidence

measurement interval around a test score. It is a measure of the distribution of
scores that would be attained by a pupil had that pupil taken the
test repeatedly under the same conditions.

standard setting The process of applying the standard onto a particular test in order
to determine the score required for a pupil to be classified within a
particular performance category.

test framework A document that sets cut the principles, rationale and key
information about the test and contains a test specification.

test specification A detailed specification of what is to be included in a test in any
single cycle of development.

truncate To shorten by removing ends.

References
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About this publication

Who is it for?

This document is primarily aimed at those responsible for developing the key stage 2
national curriculum test in science sampling. It may also be of interest to schools with
pupils in key stage 2 and other education professionals.

What does it cover?

Detailed information to ensure an appropriate test is developed, including the:

* content domain

® cognitive domain

® test specification

* test performance descriptor

Related information

Visit the GOV.UK website at www.gov.uk/sta for all related information.

For more copies

Printed copies of this document are not available. It can be downloaded from the
GOV.UK website at www.gov.uk/sta.
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