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Essential resources

Data Analytics
study page

Study Design 
2020–2023

Software tools and 
functions

Advice for Teachers 2020–2023 VCAA Bulletin



Data Analytics study page
The Data Analytics webpage includes content on:

• Study design

• Software tools and functions

• 2020 Administrative information (SAT criteria)

• 2020 General advice on school-based assessment audits

• Examination reports

- Examination specifications

- Past exams

- Examination reports

• Support material

‒ Advice for teachers

‒ Adobe Connect videos

https://www.vcaa.vic.edu.au/curriculum/vce/vce-study-designs/appliedcomputing-dataanalytics/Pages/index.aspx

https://www.vcaa.vic.edu.au/curriculum/vce/vce-study-designs/appliedcomputing-dataanalytics/Pages/index.aspx


Study Design for 2020–2023
Study design is for 2020–2023

Includes details on:

• Accreditation period

• Introduction

• Assessment and reporting

• Key concepts

• Terms used in this study

• Problem-solving methodology 

specifications

• Units 3 and 4 Data analytics

• Areas of study

• Outcomes

• Key knowledge

• Key skills

• School-based assessment:

- Satisfactory completion

- Assessment of levels of 

achievement

- Contribution to final 

assessment

- School-assessed 

Coursework

- School-assessed Task

• External assessment:

- End-of-year examination



Advice for teachers



VASS dates for 2020
• Unit 3 School-based Assessment (SAC U3 O1) – Monday 7 September

- Data Analytics

- Software Development

• Unit 4 School-based Assessment (SAC U4 O2) – Wednesday 4 November

- Data Analytics

- Software Development

Note: schools may have 
internal dates to meet 
before these dates

Note: published in 2020 Assessment 
Schedule and 2020 Important 
Administrative Dates



Changes to the SAC

Developing data visualisations using software tools such as 

databases and spreadsheets.



Background to Unit 3 Outcome 1



Unit 3 Outcome 1 – Area of Study 1
Data analytics

In this area of study students access, select and extract authentic data from large repositories. They 

manipulate the data to present findings as data visualisations in response to teacher-provided solution 

requirements and designs. Students develop software solutions using database, spreadsheet and data 

visualisation software tools to undertake the problem-solving activities in the development stages of 

manipulation, validation and testing.

The software solutions involve importing data from files to a database to identify patterns and relationships. 

Data is then imported into a spreadsheet for further refinement before presenting findings as data 

visualisations. This will prepare students for creating infographics or dynamic data visualisations in Unit 4, 

Area of Study 1. Validation and testing techniques are applied to ensure the reasonableness and 

completeness of the data used to develop data visualisations. Students justify the use of functions, formats 

and conventions in the development of their data visualisations.

Students apply computational thinking skills when interpreting solution requirements and designs, and when 

developing them into data visualisations.



Requirements of the outcome



The outcome statement

Outcome 1

On completion of this unit the student should be able to respond to teacher-

provided solution requirements and designs to extract data from large 

repositories, manipulate and cleanse data and apply a range of functions to 

develop software solutions to present findings.

To achieve this outcome the student will draw on key knowledge and key 

skills outlined in Area of Study 1.



The key knowledge
Data and information

• techniques for efficient and effective data collection, including methods to collect census, Geographic 

Information System (GIS) data, sensor, social media and weather

• factors influencing the integrity of data, including accuracy, authenticity, correctness, reasonableness, 

relevance and timeliness

• sources of, and methods and techniques for, acquiring authentic data stored in large repositories

• methods for referencing primary and secondary sources, including American Psychological Association 

(APA) referencing system

• characteristics of data types

Approaches to problem solving

• methods for documenting a problem, need or opportunity

• methods for determining solution requirements, constraints and scope

• naming conventions to support efficient use of databases, spreadsheets and data visualisations



Key knowledge
• a methodology for creating a database structure: identifying entities, defining tables and 

fields to represent entities; defining relationships by identifying primary key fields and 

foreign key fields; defining data types and field sizes, normalisation to third normal form

• design tools for representing databases, spreadsheets and data visualisations, including 

data dictionaries, tables, charts, input forms, queries and reports

• design principles that influence the functionality and appearance of databases, 

spreadsheets and data visualisations

• functions and techniques to retrieve required information through querying data sets, 

including searching, sorting and filtering to identify relationships and patterns

• software functions, techniques and procedures to efficiently and effectively validate, 

manipulate and cleanse data including files, and applying formats and conventions

• types and purposes of data visualisations



Key knowledge

• formats and conventions applied to data visualisations to improve their 

effectiveness for intended users, including clarity of message 

• methods and techniques for testing databases, spreadsheets and data 

visualisations

Interactions and impact

• reasons why organisations acquire data.



The key skills
• interpret solution requirements and designs to develop data 

visualisations

• identify, select and extract relevant data from large repositories

• use a standard referencing system to acknowledge intellectual property

• organise, manipulate and cleanse data using database and spreadsheet 

software

• select, justify and apply functions, formats and conventions to create 

effective data visualisations

• develop and apply suitable validation and testing techniques to software 

tools used.



The assessment task



VCAA Performance descriptors
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Software tools and functions



Commercial tasks
Potential concerns

• Teachers are using commercial tasks without checking them against the study design.

• Tasks from previous year(s) being used without any alterations (and often unchecked)                                       

– solutions are in the public domain – cannot guarantee authentication.

• Content for assessment that is outside the scope of the outcome (sometimes up to 20%).

• Incorrect rubrics being used or marking schemes with too much detail or complexity being used.

Recommendations

• Check all commercial tasks against the study design. This includes the outcome statement, key 

knowledge and key skills. Be very watchful that the tasks address the current study design.

• Significantly alter commercially-produced tasks each year in terms of context and content (even this 

current years).

• Assessment to be based on key skills and performance descriptors.

• Do the task yourself to ensure you are satisfied that it meets requirements.



Teaching and learning activities



Teaching and learning activities

https://www.vcaa.vic.edu.au/curriculum/vce/vce-study-designs/computing/advice-for-teachers-appliedcomputing/Pages/Unit3AreaofStudy1DataAnalytics.aspx

https://www.vcaa.vic.edu.au/curriculum/vce/vce-study-designs/computing/advice-for-teachers-appliedcomputing/Pages/Unit3AreaofStudy1DataAnalytics.aspx


Activity 1 – Teaching and learning 

activities

What type of teaching and learning activities will you be 

using with your students?



Designing the assessment task



Designing the assessment task

• Determine the number of tasks.

• Determine the required content and design tools in each task.

• Determine a scenario or case study that each task will address.

• Draft some solution requirements, constraints and scope.

• Develop designs for the scenario to be provided to students.

• Check that the task is accessible and allows students to demonstrate a range of 

abilities.

• Align marking to the VCAA performance descriptors, knowing that criteria are not 

necessarily intended to be equally weighted.

• Complete the assessment task yourself.



A sample approach for assessing
• Option 1 – One task: Include all of the requirements in one larger task. Include 

activities such as: extract data from repository, import with validation using 

database, create queries to import into spreadsheet, complete formatting and 

shaping of data for analysis in spreadsheets and take data into data visualisation 

software in a form that allows the easy creation of the data visualisation.

• Option 2 – Two tasks: One task working with database and spreadsheet 

software to store and manipulate data. One task working with data visualisation 

software.

• Option 3 – Three tasks: One for database, one for spreadsheet and one for data 

visualisation.



Activity 2 – Approach for assessing

What type of approach for assessing will you be using 

with your students?

• One task

• Two tasks

• Three tasks



Use of Key knowledge, Key skills and 

Performance descriptors
• Consider how the Key knowledge, Key skills and VCAA Performance descriptors 

link up. 

• By reading the knowledge, skills and descriptors alongside each other, activities 

can be created for assessment that cover each descriptor.

• Teachers need to provide the solution requirements and designs. 

• The teaching of the analysis and design related material is not because students 

need to create it for U3O1 (they get their chance in the SAT) – but so they can 

interpret the requirements and designs that their teacher provides.
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Software tools and functions

• Teachers need to be aware of software tools and functions for students to 

both study and use. 

• Students should be able to demonstrate the use of a wide range of 

software functions in order to achieve the highest levels of the 

performance descriptors.



Determining a scenario or case study

Interesting topics are important to keep students engaged. Some places that have many 

different topics are:

• Complete datasets used by informationisbeautiful.net visualisations.

• An email from Statista that can be subscribed to every day shows visualisations of interest 

from around the world. 

• Google has a searchable dataset search tool (Google Dataset Search). 

• The data analytics site Kaggle has a number of useful datasets that can be searched and 

exported in different formats.

• The World Bank Development Indicators and Our World in Data are excellent sources 

for country-by-country data.



Determining a scenario or case study

• Match the topic to your students – try to find the areas that they are interested in. 

• A scenario could be developed locally that is related to just the school, such as managing 

event details, competition results, house competitions, school formal music playlists.

• Think of a reason why the data is needed, and in particular why the data needs to be 

visualised. This needs to be written into the scenario. This could be the need for a graphic 

in a newspaper or website, or to convince the CEO of a business to change their opinions 

on a topic.

• Creating a target audience can help students to show critical thinking skills in their 

justification and explanation of their use of functions/formats/conventions used in creating 

their data visualisations.



Some general topics that may prove interesting for your students and allow 

a relational database to be created:

Some sample scenarios

The Lion Sleeps Tonight 
– the demise of Holden

Relational database – car 
type details, sales of each 
type over time.

Living beyond our means –
World population growth 
over time

Relational database – country 
information (name, continent, 
income decile), composition of 
population (gender, age), 
dates.

Finding the GOAT –
assessing quality of sports 
players drafted in specific 
years

Relational database – year of 
draft, players drafted in order, 
how many games players 
have played, how successful 
(best votes, points).



Activity 3 – Determining a scenario

What type of scenario are you thinking of using with your 

students?



Putting the task together

Think of the skills required for the specific assessment. If completing three discrete 

tasks for assessment, you may need to adjust the problem.

• If you are creating a scenario that assesses just databases – extract / import / 

create query.

• If you are creating a scenario that assesses just spreadsheets – import / 

manipulate data with filters, sorting, transposition, lookups.

• If you are creating a scenario that assesses just data visualisations – functions, 

formats, conventions and justifications.

Consider the time that the students will have to complete the activity.



What you need to include

• Students need to be given the solution requirements and designs of the 

data visualisations to be created.

• Solution requirements that are functional could include inputs required 

(specific statistics) and output developed (progress over time, averages).

• Non-functional requirements can include the usability of the 

visualisation for the target audience and the maintainability of the solution 

over time.



Sample process flow

A possible process flow for students to complete a database task could be:

Create 
extract of 
data (CSV 

format)

Create 
database 

table 
according to 

data 
dictionary

Import data 
into 

database 
table, using 
electronic 
validation

Extract data 
from 

database 
table from a 

query

Import data 
into 

spreadsheet



Sample process flow

A possible process flow for students to complete a spreadsheet task  and 

create a data visualisation could be:

Manipulate 
data in 

spreadsheet to 
a format with 

which to create 
visualisations

Transfer data 
into data 

visualisation 
tool

Manual 
validation 

ensures data 
is reasonable -

from source 
through to final 

product

Test to ensure 
the solution is 

working as 
intended

Submit data 
visualisations

Justify 
visualisations, 
functions of 

spreadsheets 
and databases 

used



Conditions of the assessment task



Some considerations

The teacher must decide the most appropriate time and conditions for conducting this 

assessment task and inform the students ahead of the date. This decision is a result of several 

considerations including:

• the estimated time it will take to teach the key knowledge and key skills for the outcome

• the likely length of time required for students to complete the task

• the classroom environment the assessment task will be completed in

• whether the assessment task will be completed under open-book or closed-book conditions

• any additional resources required by students

• when tasks are being conducted in other subjects and the workload implications for 

students.



Marking the assessment task



Marking the assessment task
• The performance descriptors in 

the Advice for teachers give a clear 

indication of the characteristics and 

content that should be apparent in a 

student response at each level of 

achievement from very low to very high. 

• The specified assessment task is listed 

on page 29 of the study design. The 

assessment task is to be out of 100 

marks.



Developing a marking scheme

• List the VCAA performance descriptors. 

• For each descriptor, list the activities required to demonstrate 

competency. 

• Consider how many marks out of 100 that you would use for this 

particular area.

• Determining weightings – two factors to consider:

‒ Think of the time expended by students for each part of the task, and allocate marks 

according to likely student effort areas.

‒ Think of the difficulty of specific tasks. Ensure that there is a chance for your 

struggling students to demonstrate levels of competency in the task.



Developing a marking scheme

A sample approach to marking:

Descriptor Time taken Marks out of 100

All solution requirements are interpreted 

accurately

Across entire 

project

10

All relevant data is identified, selected and 

extracted, and referenced

1 period 10

Database features used to 

store/manipulate/validate

2 periods 20

Spreadsheet features used to manipulate/validate 2 periods 20

Effective data visualisation 2 periods 20

Justification of data visualisation methods 1 period 10

Testing 1 period 10



Activity 4 – Developing a marking 

scheme

How do you develop a marking scheme?

How do you determine the weighting of marks?



Contact

Phil Feain – Digital Technologies Curriculum Manager (VCAA)

Ph: (03) 9032 1724

feain.philip.a@edumail.vic.gov.au


