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ABSTRACT 
 
In 2004, the Singapore Ministry of Education (MOE) implemented Project Work at 
Grade 11 where students carry out an interdisciplinary group project to develop their 
thinking, communication and collaborative skills.  This paper presents a methodology 
developed to describe and compare cohort acquisition of the skills assessed in 
Project Work over the past 10 years. Using a reference group, we developed a 
performance categorisation to classify students into meaningful and differentiable 
groups. A typical profile for each performance category is then fleshed out in terms 
of the criterion scores based on the assessment rubrics then augmented with a 
qualitative illustration derived from national standardisation exemplars. This 
methodology allows a comparison of cohorts’ performance over the past decade, 
augmented with both quantitative and qualitative descriptions and provides an 
indication of students’ acquisition of relevant skills articulated in MOE’s 21st Century 
Competencies Framework 2010. 
 
Sub-theme: Alignment between curriculum, instruction and assessment 
 
 
INTRODUCTION 
 

To help our students succeed in a fast-changing world brought about by globalisation 

and technological advancements, the Singapore Ministry of Education (MOE) has 

implemented Project Work (PW) at Grade 11 since 2004. This examinable subject 

required students to carry out an interdisciplinary group project over an extended 

period to develop their thinking, communication and collaborative skills (Bryer, 2006; 

Chong & Leong, 2014).  PW entails students to draw knowledge and skills from 

across different subject areas to reinforce their understanding that cannot be 

compartmentalised, or seen in isolation. Students have to brainstorm and propose 

their own topic, plan and review their timelines, allocate and monitor areas of work, 

interact and collaborate with teammates of different profiles, and gather and evaluate 

primary and secondary research material. Using scoring rubrics provided by the 

Singapore Examinations and Assessment Board (SEAB), teachers assessed 

students based on specific assessment criteria that delineate the requirement to 

attain ‘Approaching’, ‘Meeting’ and ‘Exceeding’ Expectation for the following 3 

components: (i) Written Report; (ii) Oral Presentation; and (iii) Group Project File. 

SEAB has also put in place a number of measures to ensure consistency in scoring 

and this includes giving all schools exemplar materials that illustrate the expected 

marking standards, conducting training for assessors and internal moderators and 

having internal and external moderation processes (Darling-Hammond, L., Herman, 

J., Pellegrino, J., et al., 2013).  

 

In 2010, MOE produced a framework articulating the 21st Century Competencies 

(21CC) necessary for the globalised world. The three domains identified are: Civic 

Literacy, Global Awareness and Cross-Cultural Skills; Critical and Inventive Thinking; 

and Communication, Collaboration and Information Skills (MOE’s Standards and 
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Benchmarks for Emerging 21CC; Jan 2014). Chong and Leong (2014) pointed out 

that the PW learning outcomes and model of assessment are closely related to the 

skills required of the workplace for the 21st century. These skills include creativity, 

critical thinking, problem solving, collaboration, independent learning and 

communication. In view of the strong association between 21st Century 

Competencies and PW outcomes, a methodology was developed to mine the PW 

data to infer students’ acquisition of the relevant competencies as described in 

MOE’s framework.  

 
APPROACH 
 

This paper presents a methodology to describe and compare Singapore Grade 11 

cohort acquisition of the 21st Century Competencies assessed in PW over the past 

10 years. The methodology comprises 5 key steps, abbreviated as ‘D.E.P.T.H.’: 
 

1. Define performance categories;  

2. Extract typical profiles quantitatively using assessment criterion scores; 

3. Portray typical profiles qualitatively using national standardisation exemplars; 

4. Tie assessment criteria to relevant 21CC’s domains and components; and 

5. Highlight performance trends of cohorts. 

 

Step 1: Define performance categories. The first step is to identify a recent cohort 

to serve as reference group that facilitates the definition of performance categories. 

The reference cohort together with the PW Instrument is used to develop and define 

performance categories. Two guiding principles are adopted in the construction of 

the performance categories:  
 

(i) Substantive: PW scoring rubric which is inherently criterion referenced 

provides indication of meaningful pre-existing categories that could be 

adapted.  
 

(ii) Statistical: performance categorisation is constructed such that there are 

observable and meaningful differences between students in different 

performance categories. This can be achieved by maintaining at least a 

medium effect size difference between any two consecutive performance 

categories.  
 

Based on the range of scores attainable by students within the Approaching, Meeting 

and Exceeding Expectation levels as stipulated in the Oral Presentation mark 

scheme (see Figure 1), we could identify some preliminary categorisation by 

computing the plausible scores across all the assessment criteria. The pre-existing 

categorisation include scores ranging (i) from 4a to 4b; (ii) from 4c to 4d; and (iii) 

from 4e to 4f. 
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Figure 1 
 

 
 

Together with the statistical consideration that ensures at least a medium effect size 

difference between any two consecutive performance categories, we could classify 

students into a number of meaningful and differentiable performance categories: 

CAT1, CAT2, CAT3, … and CATN, say.  

 

Step 2: Extract typical profiles quantitatively using assessment criterion 

scores. In this step, we want to describe a typical student within each performance 

categorisation quantitatively in terms of the PW assessment criteria. In our study, we 

use the most probable student’s assessment criterion scores within each 

performance category to serve as our typical profile. Figure 2 presents an illustration 

of the typical profile for performance category K, say. This profile suggests that 

students in this performance category are likely to attain a score of K1 for 

assessment criterion 1 (Fluency & Clarity of Speech), a score of K2 for assessment 

criterion 2 (Awareness of Audience) and so on. 
 

Figure 2 
 

 

 

K1 
K2 

K3 
K4 
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Step 3: Portray typical profiles qualitatively using national standardisation 

exemplars. To further unpack the typical profiles established in step 2, each typical 

profile is augmented with a qualitative illustration derived from the national 

standardisation exemplars. The national standardisation exemplars are previously 

developed to complement the PW instrument with clear and descriptive illustrations 

of how students are expected to demonstrate at different competency levels across 

all the assessment criteria. In this step, the assessment criterion levels of each 

typical profile are respectively matched to the corresponding competency levels in 

the national standardisation exemplars. This allows us to extract an illustration of 

what students know and are able to do for each typical profile. 

 

Step 4: Tie assessment criteria to relevant 21CC’s domains and components. 

To provide linkages between PW and 21CC skills, the relevant domains and 

components from the MOE’s Standards and Benchmarks document are first 

identified at the macro level. Next, appropriate assessment criteria from the different 

PW components are then linked to the relevant standards and benchmarks within 

the relevant 21CC domains and components. 

 

Step 5: Highlight performance trends of cohorts.  In the final step, distributions of 

the performance categories are used to compare the 10-year trend (from 2005 to 

2014) of the PW cohort performance.  

 

FINDINGS 
 

As an illustration, this section demonstrates how the “D.E.P.T.H.” methodology is 
applied to the Oral Presentation component in PW to ascertain the attainment of 
21CC.  Taking into consideration both substantive and statistical considerations 
mentioned in step 1, we found that students could be classified into six meaningful 
and differentiable performance categories. For instance, students in performance 
category 1 (CAT 1) are likely to have at least one criterion below meeting 
expectation while students in performance category 2 (CAT 2) are likely to achieve 
meeting expectation for all the criteria and etc. Students in each cohort are then 
systematically assigned to the 6 performance categories according to their Oral 
Presentation component scores. Figure 3 presents the distributions of the 
performance categories of the Oral Presentation component over the years.  
 

Figure 3 
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We observed that the mode of each cohort has gradually shifted from CAT 2 in 2005 
and 2006 to CAT 5 in 2012, 2013 and 2014. Moreover, the distribution of the 
performance categories of each year has shifted progressively to the right relative to 
the year before, indicating that the proportions of students attaining higher 
performance categories have increased over the years.  
 
Comparing the competencies articulated in 21CC Standards and Benchmarks 
document and the PW assessment criteria, we found that the ‘effective 
communication and collaboration’ competency under the Communication, 
Collaboration and Information skills domain are relevant to the Oral Presentation 
component. These linkages enable us to infer the degree to which students are able 
to convey complex information and ideas coherently and clearly to influence and 
create impact for specific purposes and contexts. The 10-year trend of the Oral 
Presentation component indicates that oral presentation skills acquired by Grade 11 
students over the years have progressed from CAT 2 to Cat 5.  
 

With the qualitative descriptions of the typical profiles constructed in step 3, we are 
able to compare and contrast what students know and are able to do in the early 
years (2005 – 2007) and recent years (2012 – 2014). Segments of the typical 
profiles of CAT 2 and CAT 5 are briefly illustrated in the table below to show how 
students’ oral presentation performances have evolved qualitatively from 2005 to 
2014 for each assessment criterion (See Figure 1):  
 

Fluency & Clarity of Speech 

CAT 2 CAT 5 

 

Student’s speech is mostly clear and 
intelligible, but pacing is uneven at 
times….   

 

Student’s speech is mostly clear, fluent 
and at a measured pace throughout the 
presentation…. 
 

Awareness of Audience 

CAT 2 CAT 5 

 
Student shows some awareness of 
audience but is slightly delivery 
focused…. 

 
Student shows personal engagement 
with audience through a confident 
delivery, judicious use of smiles, 
sustained eye contact and effective hand 
gestures throughout the presentation…. 
 

 
CONCLUDING REMARKS 
 

This study surfaced potential areas for review and enhancement of the PW 
instrument in addition to the information on the students’ acquisition of the 21CC. For 
instance, in the process of linking PW’s assessment criteria with the relevant 
domains and components from the 21CC Standards and Benchmarks document, we 
noticed that higher order assessment criteria could be incorporated into the current 
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PW rubrics to enhance the linkages between the PW instrument and the Standards 
and Benchmarks document. This is definitely useful information for future revision of 
the PW scoring rubrics. 
 
In Singapore’s national assessments, different facets of 21CC are being assessed 
across different subjects. The ‘D.E.P.T.H.’ methodology described in this paper could 
be readily adapted to ‘mine’ and describe students’ acquisition of the relevant 21CC 
assessed in these different subjects. Although this methodology only requires 
existing data, it has the potential to provide new information regarding students’ 
acquisition of the relevant 21CC at the national level. Owing to the fact that this 
methodology keeps the instrument intact, the inference of students’ acquisition of the 
relevant 21CC may not be comprehensive. In the next step, our team will adapt and 
apply the ‘D.E.P.T.H.’ methodology to other subjects so that a more thorough picture 
of Singapore students’ attainment of the 21st Century Competencies could be 
uncovered at key Grade levels (i.e. Grade 6, Grade 10, & Grade 12) over the years. 
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