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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 1
School-assessed Coursework (SAC) task.
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Outline of the presentation

This presentation will cover:
* Unit 3 Outcome 1

« Key knowledge

« Key skills

« The assessment task

* Planning the task
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Unit 3 Outcome 1



Unit 3 OQutcome 1 — The outcome

On completion of this unit the student should be able to define
and explain the representation of information using abstract
data types, and devise formal representations for modelling
various kinds of real-world information problems using
appropriate abstract data types.
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Key knowledge

e the motivation for using ADTs
e signature specifications of ADTs using operator names, argument types and result types
e specification and uses of the following ADTs:
—  set, list, array, dictionary (associative array)
—  stack, queue, priority queue
— graphs, including undirected and directed graphs and unweighted and weighted
graphs
e features of graphs, including paths, weighted path lengths, cycles and subgraphs
e categories of graphs, including complete graphs, connected graphs, directed acyclic
graphs and trees, and their properties
e modularisation and abstraction of information representation with ADTs
e the structure of decision trees and state graphs
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Key skills

explain the role of ADTs for data modelling

read and write ADT signature specifications

use ADTs in accordance with their specifications

identify and describe properties of graphs

apply ADTs to model real-world problems by selecting an appropriate
ADT and justifying its suitability

e model basic network and planning problems with graphs, including the
use of decision trees and state graphs
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Unit 3 Outcome 1 — The assessment task

Contribution

essment

-assessed Coursewaork 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
one or more designs of a data model using
abstract data types to capture the salient
aspects of a real-world information problem.

Define and explain the representation of

information using abstract data types, and devise 30
formal representations for modelling various kinds

of real-world information problems using

appropriate abstract data types.

In response to given stimulu

Define and explain algorithmic design Treate one or more designs of algonthms

design algonthms to solve information problems S0 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 1 SAC task
using VCAA resources



Unit 3 Outcome 1 Resources

Unit 3 Sample approaches to developing an assessment task

Accreditation Period

2023-2026

Victorian Certificate of Education

Algorithmics (HESS)

Study Design

Area of Study 1

On completion of this unit the student should be able to define and explain the representation of information using abstract data

types, and devise formal representations for modelling various kinds of real-world information problems using appropriate

abstract data types.

» 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 5: Marking the assessment task

ALGORITHMICS (HESS) UNIT 3 OUTCOME 1
SCHOOL-ASSESSED COURSEWORK

DESCRIPTOR: typical performance in each range

Very low Low Medium High Very high
Idertifies some motivations for the | Discusses how an ADT property | Explains the role of ADTs fordiata | Deescribes in detail the suitability of | Compares and justifies the
abstraction of data. ‘could be used to model an aspect | modedling. ‘appropriate ADTS fer creating a ‘selection of appropriate ADTS for

of a particular problem. Little model in a giuen problem context. | creating a model and outines

Unit3 discrimination is demonstrated limitations of different

when identifying features of the representafions.
Outcome 1
problem

On completion of this unit

the be able to Executes a sequence of ADT Reads, ADTs.

define and explain the describing ADTS. ‘operations to @ given ADT | ADTs, oper the standard

ntation of information instance. fully ADTs to meet i

using abstract data types, ‘cannot be satisfied by the siandard

and devise formal defniion.

model Limited i n Confirms or Analyses the Analyses the

realwor i of agraph gi di properties of graphs. between the properties of graphs | by a given graph and derives

bl H ate using correct terminology. another graph property using as
problems using appropriat ‘evidence the exisiing specified
abstract data types. ‘roperies of raphs.
Iderntifies an example problem Discusses some aspecis of a Agplies ADTs to real-world Models and fully represents a Models fully a specific problem
problem, problems. The full range of ir a
a graph node or edge. problems from a given data model | problem instances can ‘data model using a combination of | combination of ADTS, and
instance. represented ADT representations. appropriately justiies the assigned

priorty of several aspects of he
problem to the speciic context of
he proplem.
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Algorithmics (HESS) Study Design

Accreditation Period

2023-2026

Victorian Certificate of Education

Algorithmics (HESS)

Study Design

Unit 3: Algorithmic problem-solving

brow akgori e far rcbiems. Algorithens are sysiematic
o s, The sty of algorithims les af the heart
af camputer science and provides the formal faundation for campter programening, Akgorithmic uwbl:m-
sl & & tachnitue hal Gan be applied very Broodly in sddressing a wide range of eomplex pracs
problents.
In Areis of Study 1, students develap and apply & range of knondedge end skils s model real-workd
ficrmatian problems. In Area of Study 2, students beaen hew to design algorithms fabowing a varty of
simpie aigarithen design patiarms and leam graph akgerithms. The programming recuirzments for Area of
Stuety 2 wil e puiblished annualy by e VCAA in the VCAA BUSHN In Area of Study 3, students apply the
understanding developed in Areas of Study 1 and 2 to design 3 salution for a resi-work! Brobiem that
inchudes bath a data repressniation and akgorthi design. Area of Study 3 forms the fist et of the Schoal
assessed Task that s comleted in Urit 4.

abstrarct data types (ADTs), as the main Sociis
af tis sm, Ean uwnr—m: lhlnkmg usngi\ms rather than on the details of how ADTs are implemeniad

Area of Study 1

Data modelling with abstract data types

In this ares of stucly, e agp ige and skillsin Seutents consider
the structure of information shrough & study of the definition and progerties of absiract data types (ADTs).
They select eppropriate ADTs and use them to model salient xpects of real-workl probiems. Students study
a variety of coliection et data types, wih 3 partictar focus on the geaph ADIT, which encapsulates & sst
af ndes along with their interconnestians. Students explore haw gragh ADTS can be apabed to netwark
froblens, such as social o bansport netwark preblens, and panning groblems.

Outcome 1

©n campletion of this unit the siucdent should be abike 1o define and explain the rpresentation ofinfrmation
sing atsiract data typees, and deise formal representations for madeling vanows ks of rakword
frmatian problems Lsing aparapsiate abeict dats types.

Ter sschiesve s cterme the student

draw on iy krowlackge an key siils colined in Area of Study 1

Key knowledge
+ the motiation or using ADT

+ signature speciications of ADTs sing aperaior names, argument fypes and resut types
o+ specifation and uses of the Solloning ADTs:

- sek.list, sy, dictianary fassociative array)
- stack, cueue, pricrity queve
~ graphs, including undirected and dirscled graphs and uneighted and weighted graphs

fetures of graphe, including paths, weighterd path kengths, cycles and subgraphs

o calegories of graphs, including complete graphs, connected graphs, directed acyclic graghs and
trees, end thelr properiies

. with ADTs

the siructure of decision rees and state graphs

Contribution to finsl sssessment

‘Schasl-assessed Goursework far Unit 3 wil contibute 12 per cent 1o the sty score.

Outcomes Meris slocated seszmen
Outoome 1 I rezpnze i guen shmudus maier, st
Definz ané sxplain fhe epresertsiion of cne o o desiges of st el using
informson using sbeireckdefm fyoes, and deise 50 shlrac e ypes i cophu the safert
formel seresariations for madeling varous inde espects of e red-aord imoematon prabism.
ef resbword infzmmaion pradhems uting
porcpriste shairactdetmtpman
Outoome 2 I respanze o gen shmudus et
Defin ené explein sigoriteic design prnciples, @ o oresde one crmere desgns of sigostis
dzsign dlgerbme b sche informion proslems rah ey sgarithe desgn pafems o
using besic elgorihm design petiems, end selesteppugrinte graph slgorbma o
iplament e dgertme. ciue nfermaton problems
« imglemerten siguethe
Toral marks o

School-assessed Task

The student's level of achievement in Urit 3 Outcame 3, Uit 4 Outame 1 and Uni: 4 Outcome 2 wil be
assessad through a Schoak-assessed Task, Detsils of fe Schaok asssssed Task for Units 3 and 4 are
Brouidert on gage 18 of this sty design.

External assessment

The level of achi for Units 3 and 4 & al d by an enc-ohy . which wil
cariibute 60 per cent o the study scare
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Sample approaches to developing an
assessment task

Unit 3 Sample approaches to developing an assessment task

Area of Study 1

On completion of this unit the student should be able to define and explain the representation of information using abstract data
types, and devise formal representations for modelling various kinds of real-world information problems using appropriate

abstract data types.

» 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 5: Marking the assessment task
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Performance descriptors

ALGORITHMICS (HESS) UNIT 3 OUTCOME 1
SCHOOL-ASSESSED COURSEWORK
Performance descriptors
DESCRIFTOR: typical performance in each range
Very low Low Medium High Very high
Identifies some motivations for the | Discusses how an ADT property Explains the role of ADTs fordata | Describes in detail the suitability of | Compares and justifies the
abstraction of data could be used to model an aspect | modelling appropriate ADTs for creating a selection of appropriate ADTs for
of a particular problem. Litle mode! in a given problem context. | creating a model and outines
Unit3 discrimination is demanstrated limitations of different
when identifying features of the representations.
Qutcome 1
problem.
On completion of this unit
the student should be able to | Uses limited metalanguage when | Executes a sequence of ADT Reads, writes and uses ADTs. Writes complete signature Specifies a non-trivial new
define and explain the describing ADTs. operations o a given ADT spedifications for several ADTs, operation for one of the standard
representation of information instance. fully in appropriate metalanguage. | ADTs to meet requirements that
using abstract data types, cannot be satisfied by the standard
and devise formal definition.
representations for . _ . i ) ) B} R . ) )
modelling various kinds of Limited use of terminciogy in Confirms or rejects the properties | Identifies and describes the Analyses the interconnections Analyses the properties satisfied
real-world information describing graph properties. of a graph given as a diagram. properties of graphs. between the properties of graphs by a given graph and derives
bl . iate using correct terminology. another graph property using as.
problems using appropriat evidence the existing specified
abstract data types. properties of graphs.
Ideniifies an exampie problem Discusses some aspects of a Applies ADTS to real-world Models and fully represents a Madels fully a specfic problem
attribute that could be modelled by | problem, including planning problems. The full range of spedific problem instance as a instance as a data model with a
agraph nade or edge. problems from a given data model | problem instances can be data moded using a combination of | combination of ADTS, and
instance. represented. ADT representations. appropriately justifies the assigned
priority of several aspects of the
probiem 1o the specific context of
the problem.
Seaffolding is required fo create & | Some aspects of the problem are Models basic network and planning | Models and fully represents Models fully and justifies the
basic model. modedled problems with graphs. planning problems using the graph | pricnties used in the representation
ADT in combination with other of the planning problem using
ADTs where appropriate. graph and other ADTS.
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Review of presentation

This presentation covered:
e Unit 3 Outcome 1

« 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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