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Purpose of this session

* to build the capacity of teachers to develop compliant,
rigorous and engaging VCE assessment tasks in line with
the VCE assessment principles

 provide an overview of how to plan for the Unit 3 Outcome 2
School-assessed Coursework (SAC) task.
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Outline of the presentation

This presentation will cover:
* Unit 3 Outcome 2

« Key knowledge

« Key skills

« The assessment task

* Planning the task

v'ucmmu CURRICULUM ORIA
AND ASSESSMENT AUTHORITY -



Unit 3 Outcome 2



Unit 3 OQutcome 2 — The outcome

On completion of this unit the student should be able to define
and explain algorithmic design principles, design algorithms to
solve information problems using basic algorithm design
patterns, and implement the algorithms.
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Key knowledge

e  Dbasic structure of algorithms e specification, correctness and limitations of the

e  pseudocode concepts, including variables and following graph algorithms:
assignment, sequence, iteration, conditionals and — Prim’s algorithm for computing the minimal
functions spanning tree of a graph

e  programming language constructs that directly — Dijkstra’s algorithm and the Bellman-Ford
correspond to pseudocode concepts algorithm for the single-source shortest path

e conditional expressions using the logical operations problem
of AND, OR, NOT —  the Floyd-Warshall algorithm for the all-pairs

e recursion and iteration and their uses in algorithm shortest path problem and its application to
design the transitive closure problem

e  modular design of algorithms and ADTs — the PageRank algorithm for estimating the

e  characteristics and suitability of the brute-force importance of a node based on its links
search and greedy algorithm design patterns e induction and contradiction as methods for

e graph traversal techniques, including breadth-first demonstrating the correctness of simple iterative
search and depth-first search and recursive algorithms
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Key skills

interpret pseudocode and execute it manually on given input
write pseudocode

identify and describe recursive, iterative, brute-force search and greedy design patterns within
algorithms

design recursive and iterative algorithms

design algorithms by applying the brute-force search or greedy algorithm design pattern

write modular algorithms using ADTs and functional abstractions

select appropriate graph algorithms and justify the choice based on their properties and limitations
explain the correctness of the specified graph algorithms

use search methods on decision trees and graphs to solve planning problems

implement algorithms, including graph algorithms, as computer programs in a very high-level
programming language that directly supports a graph ADT

demonstrate the correctness of simple iterative or recursive algorithms using structured arguments
that apply the methods of induction or contradiction
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Unit 3 Outcome 2 — The assessment task

Contribution to final assessment
School-assessed Coursework for Unit 3 will contribute 12 per cent to the study score.
Qutcomes Marks allocated Assessment tasks

Qutcome 1 In response to given stimulus material, create

Define and explain the representation of one or more designs of a data model using

information using abstract data types, and devise 30 abstract data types to (:fapture the salient
formal representations for modelling various kinds aspects of a real-world information problem.
of real-world informatio g
appropy act data types.
Qutcome 2 In response to given stimulus material:
Define and explain algorithmic design principles, = create one or more designs of algonthms

) ) - ; 50 . )
design algonthms to solve information problems that apply algorithm design patterns or
using basic algorithm design patterns, and select appropriate graph algorithms to
implement the algorithms. solve information problems

e implement an algorithm.
Total marks 100
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Planning the Unit 3 Outcome 2 SAC task
using VCAA resources



Unit 3 Outcome 2 Resources

Accreditation Period

2023-2026 Area of Study 2

Victorian Certificate of Education
A|gorithmics (HESS) On completion of this unit the student should be able to define and explain algerithmic design principles, design algerithms to

Study Design sclve information prokblems using basic algorithm design patterns, and implement the algorithms.

» Step 1 Requirements of the outcome

» Step 2: Determining teaching and learning activities
VCE Algorithmics (HESS): Performance descriptors

'ALGORITHMICS (HESS) UNIT 3 OUTCOME 2
SCHOOL-ASSESSED COURSEWCRK

» Step 3: Designing the assessment task

» Step 4: Conditions of the assessment task Performance descriptors

DESCRIPTOR: typical performance in cach range.
» Step 5: Marking the assessment task Very low Low Wodium igh Vory high

Idesifies imited sements of Interpeets smple stuchured Interprets and Interprets and Interprets and

sequence, selechon and repeifion | pseudocods wih sequence, peuocods contuning nested | pseuocode contaring comples | pseudasase corduming complex
in & given agorihm selacion and smple teraton with | derafion andthe use of ADTs. | use of ADTs or smple recursion, | e of ADTs and recursicn.
g"‘:':m' 2 Manusly executes a simple il enees Describes the concepts af the Describes how the recursive, Completsly and precisely
sequance ofsimgle sleps wihin | Wenfes soma recursive, ratve, | recursve, eralive, brude-force | Aeratve, brue-forcs searchor | descrbes how he recursive
On completion ofthis unit | pscudocod bruteforoe search desgn pattem | searoh and greedy desgn been | ierate, o
and groedy design patem feabares | patiems agpied witin & particular piece of | greedy design paam have been
e et o S | oty | gt e,
algordnm ! pseudacede for an dganthm
slgorithmic design modularastion has bsen apaied
principles, design algorithms Descabes some slemenis ofthe | witkin s parcubar iace of
16 solve information cancapt of medlarisaton psudocods foran sigarnm.
problems using basic
algorithm design paticrna, | Desens smpic lgortbms and | Designs semle igorhms ord | Desigas ard applics sgonihms | Designs lgoibems usrg eraton | Desiges sigelhens using derston,
and implement the ures trese i peeudocode wih | wrdes these it pemsdocods, wih | mcasding use of foraicn ac wries " e
igoritama sgnicant fask scafiokling some task scafholing. The thesa in preudocade wih minimal | have a sbuchre thatdoes not | for problems that have  shucture
required, and the fina aigosthm s | sigeeihm & an effctue method for | emors sllow for the direct applicaton of | that does not allow for the divct
only anefectve malhod or a a non-dnvialsubeet of roblem one af he stuied igorthms. appliation of one of e shuied

i et of prablen. nstances. Desgns modular sgortnns.

ratnces . Sgersms,
. Exglsins the siibutes required of
Apples 5 given algorthm 88880 | e o pne of lhe slgaribn | Selocts suitable aigarthm design

[ n in o
(denlifies somo algarfim design | Explains the principles of the e e e o st

spgroaches. brute-orce search or gresdy oty design paiems bo be appied pattems for solving irformation
aigerthm desge patlerns, sbbsing - protiems and agpies the design
approgrists sxamples pattems o dasign sigorihms and

solutons,
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Algorithmics (HESS) Study Design

Accreditation Period

2023-2026

Victorian Certificate of Education

Algorithmics (HESS)

Study Design

Key skills

exphain e roke of ADTs for data modelling

read end write ADT signature speciications

e ADT in sccordanze with their specificasons

identfy and deserbe properies o graghs.

apsly ADTs to model resl-wark! prablems by selacting an apprapriats ADT and justfying its

suitabiliy

+ model basic network and pianning groblems with graghs, ncluding the Use of decision trees and
state graphs

Area of Study 2

Algorithm design
in this area of stucly, shudents leam haw r——
awtnmaticaly. They use the language of gorithms appraaches

0 give precise descriplions of how specilic problerms Gan be solve Students lam how 1o decompose
probame int malor parts sha can b colad indeparnty. This orme th asisof machiwisadon.
plore  viriety of parhim design patterns.
em:mpl: appications of these design patiems and kern ot their implicetians for efficiently sobhing
hey learn about recussion a5  method for canstucting sollisns 1o probies by deming on
o s smaer ance of e same prablem.

Stisdents are required ta implrent algorthins s sampuler pregrams. The programniing langusage ussd
st explistly sigpon the AT Essed in e key knoaledge in Area of Stusy 1 eilher drectly or by using
alibrary

Outcome 2

O eamplision of s Urit e sldent Should be stk 3o deine and explain slgorithenie desige principles,
design algorithins o scive infarmaticn preéilems Using basic algariim design patiems, and implement the
akgoritins

Ta achiewe this ouizome the studsrt wil draw on key knowledge and key sidls outined in Area of Study 2

Key knowledge

« basic structure of aigesitens.

. pis, i W i ., sequence, eratian,
functizns

B ht ety

© corelional expressions using the logeal parations of AND, OF, NOT

+ resursion end beration and their usss in algarhm design

ol design of aigarihm and ADTs

*  chercteristios and sutability ol the bruse-foree search and gresdy sigorthi design patiems
« graph waversal sechnicues, including breacibrst szarch and depihefirst saarch

« speciication, cameciiess and lenitations of the klkwing gragh slgariims

~ Priw's aigerithin e compusieng the minimal spansing free of a gragh
- Dijkstra's algorthm and e Bellman-Ford algarithm for the single-source shrest path
protiem

Caniribution to finsl sssessment
‘Schasl-assessed Coursswark for Uni

will canirbute 12 per cent o the study score.

Outoomes Mok alocaied  Ascescment
Cutceme | I respnse 2 goen simuius maiess craste
Deine 2né expisin e epreserishon of e crmere desigeach s doks medel usg
irdormston using sirec defntyces, and devine 50 ahabrect etz o b caphies e safert
forml serearistons for modeing vesus inds. espects of e res-aaeid inoem s prablem
cfres-word inemaion pmmmg

pproprite shatrac de s

I rezpenze s gen shmuius meiesat
e ons crmore dengns of sguathes

& ek sply sgorithe design pefems o
wing besg 2erthm desgn e, mnd o E———,
implment e sortms e infrmston robiems
o impament =0 agoits.
Total marke m

School-assessed Task

The stixent's level of achisyement i Uit 3 Outcame 3, Unit 4 Discame 1 and Unit 4 Cutcome 2 wl be
assessad theough a Sehoal-assessad Tash. Detsls of $ie Schookessessed Task for Units 3 and 4 are
provided on page 18 of this sty design

External assessment

Thelevel of achieverent for Units 3 and 4 is also asaessed by an snd-of year exsminatisn, which wil
‘cansribute 60 par cent 1o the siudy soore.
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Sample approaches to developing an
assessment task

Area of Study 2

On completion of this unit the student should be able to define and explain algorithmic design principles, design algorithms to

solve information problems using basic algorithm design patterns, and implement the algorithms.

» Step 1: Requirements of the outcome

» Step 2: Determining teaching and learning activities
» Step 3: Designing the assessment task

» Step 4: Conditions of the assessment task

» Step S: Marking the assessment task
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Performance descriptors
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Review of presentation

This presentation covered:
* Unit 3 Outcome 2

« Key knowledge

« Key skills

* The assessment task

* Planning the task.
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Contact

* Phil Feain — Digital Technologies Curriculum Manager
(VCAA)

* Ph: (03) 9059 5146
* Philip.Feain@education.vic.gov.au

© Victorian Curriculum and Assessment Authority (VCAA) 2022. Some elements in this presentation may be owned by third
parties. VCAA presentations may be reproduced in accordance with the VCAA Copyright Policy, and as permitted under the
Copyright Act 1968. VCE is a registered trademark of the VCAA.
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