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• Personal and Social Capability  

• Intercultural Understanding  

• Ethical Understanding (ACARA, 2013). 

In recognition that 21st century skills are important components of the curriculum, which require 
new modes of assessment and that this is shared problem that would benefit from networked 
global exploration, ACARA and NSW DoE joined the Collaborative 
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$VVHVVPHQW�RI�FROODERUDWLYH�SUREOHP�VROYLQJ�

Two projects of particular significance to the Collaborative Problem-solving Online Assessment 
and the Australian Curriculum project are: 

• Assessment and Teaching of 21st Century Skills project (ATC21S) 

• PISA 2015 Collaborative Problem-solving (CPS) assessment. 

$VVHVVPHQW�DQG�7HDFKLQJ�RI���VW�&HQWXU\�6NLOOV�SURMHFW��$7&��6��

As a result of the ATC21S™ project, empirical progressions for collaborative problem-solving 
(CPS) were developed and published. These provide descriptions of skills at different levels of 
development. The ATC21S cognitive
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The draft collaborative problem-solving tasks for PISA 2015 vary in length and a number of 
tasks are used to obtain evidence across all indicators. It is intended that students, using pre-
programmed responses, collaborate with an avatar (computer agent) and not with another 
student. Using an avatar with pre-programmed responses makes the automation of scoring and 
analysis much easier/simpler. The results of a Rosen and Tager 2013 study suggest that “by 
using computer agents in a CPS task the students were able to show their collaborative skills at 
least at the level of that of their peers who collaborated with human partners. However, … each 
mode of collaboration involves limitations and challenges” (Rosen and Tager, 2013: 27). 

 �
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�x 'HYHORS�DQG�SURYLGH�DFFHVV�WR�KLJK�TXDOLW\�DVVHVVPHQW�WDVNV�WKDW�HOLFLW�YDOLG��UHOLDEOH�
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The elements for the draft Australian Curriculum Collaborative Problem-solving Assessment 
Framework (ACCPSAF) have been informed by the: 

• Australian Curriculum: General capabilities selected for the purposes of this project including 
Critical and Creative Thinking (CCT) and Personal and Social Capability (PSC)  

• criteria from the Assessment and Teaching of 21st century skills (ATC21S) Hesse et al 
(2012) tables for social skills and cognitive skills in collaborative problem-solving  

• descriptions in the Five Strands presentation of the Collaborative Problem-solving Empirical 
Progressions (ATC21S, 2014) 

• PISA 2015 draft Collaborative Problem-solving Framework. 

5HODWLRQVKLS�WR�WKH�$XVWUDOLDQ�&XUULFXOXP�JHQHUDO�FDSDELOLWLHV�

Collaborative problem-solving relates particularly to two of the Australian Curriculum general 
capabilities, Critical and Creative Thinking and Personal and Social Capability.  

The general capability of Critical and Creative Thinking is described in terms of the elements of 
inquiring, generating ideas, reflecting and analysing based on the works of a number of theorists 
including Bloom et al 1956, and Anderson and Krathwohl 2001.  

Personal and Social Capability is described in terms of the elements of self-awareness, self-
management, social awareness and social management. These are based on the five 
competencies (self-awareness, self-management, social awareness, relationship skills and 
responsible decision making) identified by the Collaborative for Academic, Social and Emotional 
Learning (CASEL) at the University of Illinois Chicago, founded by Goleman et al in 1994.  



 

Collaborative Problem-solving On



 

Collaborative Problem-solving Online Assessment interim project report 12 

Table 1: Relationship between the Australian Curriculum general capabilities and the Australian 
Curriculum Collaborative Problem-solving Assessment Framework (ACCPSAF) indicators��

$XVWUDOLDQ�&XUULFXOXP��
JHQHUDO�FDSDELOLW\ 

$XVWUDOLDQ�
&XUULFXOXP�
&ROODERUDWLYH�
3UREOHP�VROYLQJ�
$VVHVVPHQW�
)UDPHZRUN 

$XVWUDOLDQ�&XUULFXOXP��
JHQHUDO�FDSDELOLW\ 

$XVWUDOLDQ�
&XUULFXOXP�
&ROODERUDWLYH�
3UREOHP�VROYLQJ�
$VVHVVPHQW�
)UDPHZRUN 

Critical and Creative Thinking  Personal and Social Capability  

(OHPHQW 6XE�HOHPHQW ,QGLFDWRU (OHPHQW 6XE�HOHPHQW ,QGLFDWRU 

Inquiring-
identifying, 
exploring and 
organising 
information 
and ideas 

Pose questions Poses questions, 
clarifies 

Self-
awareness 

Recognise 
emotions 
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Care and Griffin utilised activity logs or log-files, the time-stamped record of what a program 
does and the detail of the student’s activity. Log-files can be used to describe actions and 
interaction referred to as process data, but there are also outcome data.  

Statistical models should accurately describe the dynamics of t
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The tasks provide sufficient opportunity to generate data that would allow the interpretation of a 
student’s performance. Although there is a context for each of the tasks, care has been taken to 
ensure that no requisite knowledge is needed to complete the tasks. The tasks have been 
scaffolded into several parts. As the tasks progress, each part demands greater levels of 
problem-solving and collaboration skills. 

To maximize data for research and development, an assessment session begins with a survey 
of the students’ attitudes to solving problems and working with others, and ends with a survey of 
their responses to the tasks and to working with their partners. See $SSHQGL[�' for a copy of 
the pre- and post-survey questions. 

One of the tasks is described below. See $SSHQGL[�& for the scoring rubric for Task 1: Lights 
out. 

<HDU����/LJKWV�RXW��

The task is set around the problems associated with using electrical equipment. Care 
has been taken that only basic knowledge of electric circuits, as experienced in the 
home and assumed as known by primary school students, is needed to complete the 
task.  
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communities. The ability to capture students’ thinking and communication with others, along 
with indicators of their level of knowledge and skills, has the power to transform models of 
assessment. 

An evaluation engine is built into the design of each task. This enables the students’ work to be 
analysed in real time, awarding achievements at specific levels for indicators based on criteria 
defined in the task design. A key innovation in this approach is a model to allow tasks to 
continuously score via indicators and levels throughout the actual collaborative process. Actions 
within the space, as well as communications in the chat box are also recorded to allow the use 
of algorithms to code and rescore direct actions and provide metadata from the chat box. This 
provides the mechanism for measuring students’ collaborative pr
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A proof of concept trial of one task was conducted in July 2015 with 900 Year 9 students in nine 
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5DQGRP�SDLULQJ�

In the PISA 2015 draft collaborative problem-solving tasks, students collaborated with an avatar 
(computer agent) using pre-programmed responses and not with another student. The 
advantage of using an avatar with pre-programmed responses is that it makes for much 
easier/simpler automation of scoring and analysis; however, it is labour-intensive for developers.  

To make the tasks more economically sustainable and to avoid the complexity of selecting 
working pairs, the project partners were particularly interested in the viability of students being 
paired randomly across schools via the online environment. It was presumed there was a 
symmetry of status, knowledge and roles with a shared problem space.  

Students were paired randomly and across schools where possible. It was technically difficult to 
ensure students were paired across schools and to maintain consistent pairing as students were 
easily able to drop out of their pairing situations. There were a small number of selected pairings 
as part of the cognitive interview process. 

The selection process for working pairs may be varied in future trialing to investigate the effect 
of random pairing versus selected pairing.  

&RJQLWLYH�LQWHUYLHZ�SURFHVV�

The cognitive interviews in this research activity focused on the cognitive and social skills that 
students used to solve the problems presented in the tasks. Information was collected on 
students’ interaction and engagement with the four assessment tasks and in particular students’ 
feedback about the interaction between the two students. Interviews examined the extent to 
which the online tasks assess knowledge and skills not easily assessed by more common 
testing programs. The cognitive interviews were conducted by an external consultant, Education 
Assessment Australia (EAA).  

EAA reported that: 

Though all students interviewed used computers regularly both at home and school, 
the level of technological sophistication in the assessment came as a pleasant 
surprise to most… Their satisfaction with the collaborative aspect of the assessment 
was most pronounced where they had a partner who was responsive and able, and 
being paired with a partner who was less able or disengaged could be “frustrating”…. 
Chat-based communication with a partner in the form of typing was not problematic… 
Though not specifically designed as a measure of a student’s capacity for effective 
micro learning, the game- or puzzle-like nature of the tasks was frequently observed to 
involve significant amounts of micro learning in order to complete them. 
(EAA, 2015: 12) 

Micro-learning referred to in the EAA report can be considered as part of the problem-solving 
process described as barriers by Frensch and Funke (1995). They describe the ‘givh䘀刀
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The barriers must be overcome using the available tools in the assessment. The data may 
provide further insights into the impact of micro learning on collaborative problem-solving. 

The findings from the cognitive interviews will assist in validating the four tasks and the 
Australian Curriculum Collaborative Problem-solving Assessment Framework. 

6WXGHQW�VXUYH\�UHSRUW�

In the full trial held in October, students were asked to complete a survey before commencing 
the collaborative problem-solving tasks and again on completion of the four tasks. See 
$SSHQGL[�' for pre- and post-survey questions and data analysis.  

A preliminary analysis of responses to the student survey has been conducted. Sixty-
nine per cent of students who completed the pre-survey indicated they enjoyed solving 
problems. Ninety-six per cent of the students agreed that it was important for students to learn 
to solve problems, and 71 per cent thought that it was important to work with others using an 
online environment. Eighty-eight per cent of students thought that working with a partner helped 
them to solve problems; however, 56 per cent of them said that they worked with a partner to 
solve problems in class. 

From the post-survey, 74 per cent of students indicated they enjoyed solving the problems in 
the tasks, and 88 per cent of the students liked using the chat box. Unexpectedly, 82 per cent of 
students felt that they worked through the problems in an organised way. Over 70 per cent of 
students responded that they suggested ideas to their partner, 



 

Collaborative Problem-solving Online Assessment interim project report 20 

successful in solving the problems in the tasks; or whether students who felt that they had 
suggested ideas themselves and used the ideas of others rated h
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'UDIW�$XVWUDOLDQ�&XUULFXOXP�$VVHVVPHQW�)UDPHZRUN�IRU�&ROODERUDWLYH�3UREOHP�VROYLQJ�WDVNV�±�6RFLDO�GRPDLQ�

Based on Australian Curriculum: General capability (Personal and Social Capability) 

(OHPHQW� 2XWFRPH� ,QGLFDWRU� &ULWHULD��/HYHO�EDVHG�RQ�.UDWKZRKO¶V�WD[RQRP\��

/HYHO���

5HFHLYLQJ�±
OLVWHQLQJ�

�

/HYHO���

5HVSRQGLQJ�±
DFWLYHO\�
UHVSRQGLQJ�WR�

/HYHO���

9DOXLQJ�±�WR�
VXSSRUW�LGHDV�

/HYHO���

2UJDQLVLQJ�±�WR�
KDUPRQLVH�

/HYHO���

6\VWHPLVLQJ�±�
WR�UHVROYH 

Self- 
awareness 
 

SEA 

Students 
assess their 
strengths and 
weaknesses 

Describes their 
learning C (a) 
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'UDIW�$XVWUDOLDQ�&XUULFXOXP�$VVHVVPHQW�)UDPHZRUN�IRU�&ROODERUDWLYH�3UREOHP�VROYLQJ�WDVNV�±�&RJQLWLYH�GRPDLQ�

&RJQLWLYH�GRPDLQ�±�&ULWLFDO�DQG�&UHDWLYH�7KLQNLQJ�JHQHUDO�FDSDELOLW\�

(OHPHQW� 2XWFRPH� ,QGLFDWRU� /HYHO���� /HYHO���� /HYHO���� /HYHO����� /HYHO�����

Inquiring  

(CI) 

Students 
identify, 
explore and 
organise 
information 

Pose or clarifies 
questions 

(a)  

Poses a 
question 

Poses a relevant 
clarifying 
question 

Identifies the 
information 
needed 

Interprets the 
information 
provided 

Explains the 
need for the 
information 

Collects and 
organises 
information 

(b) 

Uses an 
element of 
information 

Uses isolated 
pieces of 
information 

Uses relevant 
elements of 
information 

Uses links in 
relevant 
information from 
a number of 
sources 
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'UDIW�$XVWUDOLDQ�&XUULFXOXP�$VVHVVPHQW�)UDPHZRUN�IRU�&ROODERUDWLYH�3UREOHP�VROYLQJ�WDVNV�±�&RJQLWLYH�GRPDLQ�

&RJQLWLYH�GRPDLQ�±�&ULWLFDO�DQG�&UHDWLYH�7KLQNLQJ�JHQHUDO�FDSDELOLW\�

(OHPHQW� 2XWFRPH� ,QGLFDWRU� /HYHO���� /HYHO���� /HYHO���� /HYHO����� /HYHO�����
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7DVN����/LJKWV�RXW�

Students are provided with the following scenario: Most devices that we use every day contain electrical circuits to make them work.  
Sometimes they don’t work properly for a variety of reasons.  

Students work with their partner to identify problems and find solutions to make circuits work and keep the lights on. 

7DVN����/HW�IV�WDFNOH�WKH�ILVK�SUREOHP�

Students are provided with the following scenario: The water in the creek is polluted. Fish are dying. We believe it is the pollution that 
is killing the fish.  

Students work with their partner to identify the condition causing the pollution and where it is coming from, so they can fix the 
problem. 

7DVN����:KR�IV�JRW�\RXU�YRWH"�

Students are provided with the following scenario: Voting occurs in local settings (such as a school election for captains), at sporting 
clubs (for people to chair committees) and at the government level (for members of parliament including premiers and Prime 
Minister). In democratic elections, the winner is the candidate with the most votes. For a democratic election to be fair, all votes must 
be counted.  

Students work with their partner to undertake different forms of voting that are commonly used in a variety of situations. 

7DVN����:KHUH�WKH�ZLQG�EORZV�

Students are provided with the following scenario: A wind farm is a collection of wind turbines in one location. Wind power can be 
used to generate electricity and reduce carbon emissions. Wind turbines capture wind energy to produce electricity. 

Students work with their partner to build a wind farm to supply energy to an island in the Celtic Sea.  
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Evidence for elements and indicators for collaborative problem-solving Task 1: Lights Out 

3DUW�$��&RQVWUXFWLQJ�D�FLUFXLW 
An individual student constructs the circuit by dragging and dropping the parts to the appropriate positions. Coded as: 

First use of chat box: students introduce themselves to their partner 

6HOI�PDQDJHPHQW��6(0��

6WXGHQWV�VHW�JRDOV�
WR�ZRUN�WRZDUGV�
WKHLU�DFKLHYHPHQW�

8VHV�VHOI�
GLVFLSOLQH�DQG�
VHWV�JRDOV��D��
$�&�

7DNHV�DFWLRQ�� )ROORZV�VLPSOH�
LQVWUXFWLRQV�

)ROORZ�FRPSOH[�
LQVWUXFWLRQV�

0DNHV�D�SODQ���
VHWV�JRDOV�

$QDO\VHV�VHW�
JRDOV�

Something moves 
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&RJQLWLYH�±�LQTXLULQJ��&,��

6WXGHQWV�LGHQWLI\��
H[SORUH�DQG�
RUJDQLVH�
LQIRUPDWLRQ�
�

&ROOHFWV�DQG�
RUJDQLVHV�
LQIRUPDWLRQ��E��
$�

8VHV�DQ�HOHPHQW�
RI�LQIRUPDWLRQ�

8VHV�LVRODWHG�
SLHFHV�RI�
LQIRUPDWLRQ�

8VHV�UHOHYDQW�
HOHPHQWV�RI�
LQIRUPDWLRQ�

8VHV�OLQNV�LQ�
UHOHYDQW�
LQIRUPDWLRQ�

&RPELQHV�DQG�
XVHV�UHOHYDQW�
LQIRUPDWLRQ�IURP�
D�QXPEHU�RI�
VRXUFHV�

Changes settings 
for one 
component (CIb1)�

Changes settings 
on all components 
(CIb2)�

Records correct 
combination of 
settings for 
switches (CIb3)�

Produces the 
brightest lamp 
(CIb4)�

Records correct 
combination of 
settings for both 
components 
(CIb5)�
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3DUW�'��)LQGLQJ�IDXOWV�

In this part each student has two light bulbs (different), settings box and a switch. Students can drag and drop components into their 
section of the circuit (indicated by blue and red regions) Students need to work systematically to determine which components are 
faulty and which are working and drag them to the correct positions. One of the bulbs is broken for each person and either the 
settings box or switch. 

6RFLDO�PDQDJHPHQW��620��

&RRUGLQDWH�DQG�
UHVROYH�SRWHQWLDO�
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$33(1',;�'��678'(17�6859(<�'$7$�$1$/<6,6�

3UH�VXUYH\�

Student pre-survey completed prior to commencement of tasks. 

6XUYH\�LWHPV� 3HUFHQWDJH�

6WURQJO\�
GLVDJUHH�

'LVDJUHH� � $JUHH� 6WURQJO\�
DJUHH�

It is important for students to learn ways to solve 
problems 

2 2  53 43 

Working with a partner helps me to solve problems 3 9 63 25 

It is important to work with others using an online 
environment 

3 26 64 7 

I enjoy solving problems 6 25 55 14 

 5DUHO\� 6RPHWLPHV� 2IWHQ� $OZD\V�

I work with a partner to solve problems in class 6 38 47 9 

 

1RWH� The percentages provided in the table are the percentage of those students who responded. 28.8 per cent of the total number 
of students participating did not respond to the pre-survey questions.  

 

  



 

Collaborative Problem-solving Online Assessment interim project report 36 

3RVW�VXUYH\�

Student post-survey completed after the completion of the tasks. 

6XUYH\�LWHPV� 3HUFHQWDJH�

6WURQJO\�
GLVDJUHH�

'LVDJUHH� $JUHH� 6WURQJO\�
DJUHH�

I enjoyed solving the problems  8 18 59 15 

I liked using the chat box 4 8 44 44 

I worked through problems in an organized way 5 13 68 14 

 5DUHO\� 6RPHWLPHV� 2IWHQ� $OZD\V�

I suggested ideas to my partner to help solve the 
problems 6 23 46 25 

I understood my partner ideas and information 7 14 43 36 

I used ideas from my partner to help solve the problems 6 21 46 27 

 7DVN��� 7DVN��� 7DVN��� 7DVN���

Which task did you enjoy the most? 29 43 20 8 

 
0RVW�
LQWHUHVWLQJ�

(DVLHVW� 0RVW�
FKDOOHQJLQJ�

0RVW�IDPLOLDU�

Why did you select this task as your favourite? 58 28 5 9 

 

1RWH��Task 1: Lights out; Task 2: Let’s tackle the fish problem; Task 3: Who’s got your vote?; Task 4: Where the wind blows. 

The percentages provided in the table are the percentage of those students who responded. 59 per cent of total number of students 
participating did not respond – this was in part due to a technical problem on one day when students were unable to complete and 
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