
DOI: 10.2478/dcse-2024-0014                
 
 
Discourse and Communication for Sustainable Education, 
vol. 15, no. 2, pp. 28-44, 2024 
 

Using Large Scale Summative Tests to Advance 
the Integration of Sustainable Development 

Competencies: A Model for Test Construction 
 

Clavia T. Williams-McBean  
https://orcid.org/0000-0003-3434-8913 

The University of the West Indies, Mona, Jamaica 
 

Abstract 
 

There is an urgent need for global citizens to develop sustainable development 
competencies (SDCs) if our world is to survive threats to its development and 
sustainability. These competencies can be developed through education for sustainable 
development (ESD). However, implementing ESD is challenged by teachers’ and 
students’ prioritisation of the assessed curriculum while ESD remains largely 
unassessed in the education sector. The knowledge, skills, values and attitudes re�lected 
in tests and assessments, especially large-scale, standardised, summative tests, 
in�luence classroom practices considerably. This paper proposes that the integration of 
SDCs can be accelerated by constructing large-scale tests to measure these 
competencies, thereby capitalising on the in�luence of the tests. It presents a model for 
constructing these tests and provides ways in which the format of multiple choice and 
extended written response items may be optimised to measure SDCs. 
Keywords: Education for sustainable development (ESD), sustainable development 
competencies, teaching to the test, the Caribbean Examinations Council (CXC), multiple 
choice questions (MCQs), assessment. 
 

Introduction 
 

Education for sustainable development (ESD) needs to be integrated over longer 
periods and in more subjects across the curricula to advance the development of 
sustainable development competence (SDCs) (Pierce & Hemstock, 2021; Roure et al., 
2018; Weber et al., 2014; Heasly et al, 2024).). There is also a need to focus on 
assessment in ESD since its content guides teacher and student preparatory actions and 
the �ield needs insights on how sustainable development outcomes can be measured 
(Ayers et al., 2020; Gajparia et al., 2021). This second conceptual paper extends the 
proposition that the integration of SDCs can be accelerated by capitalising on the 
practice of teaching to the test. This integration can be achieved by developing large-
scale assessment systems to include both traditional tests and school-based 
assessments (SBA) and using each component to measure SDCs. The �irst paper 
established the proliferation of the practice of teaching to the test, described the 
Caribbean Examinations Council’s (CXC) assessment model, and proposed ways in 
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which the SBA component can be optimised to measure SDCs; thereby capitalising on 
the practice of teaching to the test (Williams-McBean, 2023). This paper presents a 
model for constructing assessments for measuring SDCs through each item format 
(multiple choice, extended written response and SBAs) and provides guidelines on how 
the item formats frequently used in traditional large-scale tests – multiple choice and 
extended written responses (e.g., essays) – may be optimised for measuring SDCs. 
Importantly, teaching to the test, as used in this paper, refers to curriculum testing, 
where teachers and students use the knowledge and skills represented on the test to 
design instruction, and not item-teaching, where teachers expose students to similar or 
cloned items on an upcoming test (Popham, 2001). The premise is that since teaching 
to the test is widespread, with large-scale standardised tests signi�icantly in�luencing 
classroom activities, then test developers could construct these tests to measure 
important educational outcomes, speci�ically SDCs, to advance its integration into the 
curriculum and teachers’ and students’ development of the competencies. 

 
Assessment of the Sustainable Development Competencies 

 
In 1987, the World Commission on Environment and Development, in the 

Brundtland Report, de�ined sustainable development as “meeting the needs of society 
without compromising the ability of future generations to meet their own needs” (p.43). 
In meeting the intra and intergenerational needs, the focus is placed on the 
environment, the economy and the society –including its cultural aspects. The United 
Nations (UN) (2015) identi�ied 17 Sustainable Development Goals (SDGs), including 
quality education, to be achieved by 2030 which should ensure prosperity for all now 
and in the future. The United Nations Educational, Scienti�ic, and Cultural Organization 
(UNESCO) (2017) also outlined eight key SDCs that support the SDGs of the United 
Nation’s (UN) 2030 Agenda for Sustainable Development: systems thinking 
competency, anticipatory competency, normative competency, strategic competency, 
collaboration competency, critical thinking competency, self-awareness competency 
and integrated problem-solving competency. These SDCs can be developed through 
ESD. 

UNESCO Global Action Programme on Education for Sustainable Development 
(2018) explains: 

 
ESD empowers learners to take informed decisions and responsible actions for 
environmental integrity, economic viability and a just society, for present and 
future generations, while respecting cultural diversity. It is about lifelong 
learning, and is an integral part of quality education. ESD is holistic and 
transformational education which addresses learning content and outcomes, 
pedagogy and the learning environment. It achieves its purpose by transforming 
society. 
 

ESD is both an outcome and a means by which the SDGs can be achieved. As the 
Global Education Monitoring Report (GEM report) explains, education has a critical role 
to play in accomplishing all the SDGs since each goal requires, among other things, 
training, raising awareness and educating citizens. Education can transform society, but 
it can also be transformed to meet these developmental goals (Sterling, 2016). 
This transformation can be evidenced by the extent to which ESD is integrated into 
four  aspects of  education:  national  education policies, curricula, teacher  training  and 
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student assessment (Holst et al., 2024; UNESCO, 2019). As Holst et al. (2024) explained, 
the student assessment aspect requires designing assessment items that promote and 
measure sustainable development competencies. Therefore, sustainable development 
should be infused into education for education to serve its transformative function. To 
achieve the education and other SDGs through education, there is a need to reorient the 
education system toward the knowledge, skills, values, attitudes and experiences 
needed to solve complex problems threatening development for present and future 
generations. However, ESD implementation is challenged by its peripheral position in 
the education sector (Holst et al., 2024), and the fact that it remained largely ‘non-
mandated and non-assessed’ (Beasy & Gonzalez, 2021, p. 9). One way in which 
education can be transformed and transformative is by implementing assessment 
systems and constructing tests and assessments that can validly measure the SDCs. 
Without these assessments, the ef�icacy of teaching SD content using SD-supportive 
pedagogies and in learning environments conducive to SD will remain unknown. 
Assessment therefore is both a means of assessing the effectiveness of efforts towards 
ESD and a way to motivate educational actors to integrate and develop the SDCs. While 
others propose that assessment for learning (formative assessment) and assessment as 
learning (self-assessment) is to be used instead of assessment of learning (summative 
assessments) to support ESD (see, for example, Gajparia et al., 2021; Gey et al., 2023), I 
propose that all three types of assessment are necessary. Additionally, since educational 
stakeholders place greater attention on summative assessments, especially those that 
have life-changing effects on students by determining, for example, whether and which 
colleges they matriculate into, job prospects and social mobility, summative 
assessments constructed to measure SDCs can be used to advance the integration and 
development of the SDCs. 

 
Using CXC’s Assessment Model to Advance SD Competencies 

 
As previously explained, the CXC’s assessment model includes a combination of 

traditional external, summative examinations and alternative, school-based 
assessments, which includes both a formative and a summative component. The 
traditional assessments include multiple choice examinations (Paper 01) and an 
extended written response paper (Paper 02). The school-based assessment component 
(Paper 03) takes varying formats, including research reports, multimedia presentations 
and community projects. This model is ideal for including the knowledge, skills and 
affective dispositions re�lected in the key competencies of sustainable development. As 
Williams-McBean (2023) explained, the key SDCs comprise knowing, acting, feeling, 
integrating and re�lecting components, which can be measured by the various 
assessment methods utilised in CXC’s examinations (see Figure 1).  
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Figure 1 
Dimensions of the Key Competencies and Related Assessment Methods 

 
Note. Adopted from “Using school-based assessments to advance the integration of 
sustainable development competences by capitalising on the practice of teaching to the 
test,” by C. T. Williams-McBean, 2023. In Environmental Education Research, 29(7) 715-
732. Copyright 2023, Taylor & Francis Group. 
All de�initions are from UNESCO (2017) Education for Sustainable Development Goals; 
Learning objectives; Paris, France: UNESCO. 
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Each dimension was explained in the �irst article thus:   
 
The knowing dimension refers to the cognitive knowledge or thinking skills 
needed to demonstrate each SDC and their dimensions and includes both lower 
order thinking skills (LOTS) – remembering and understanding, and higher order 
thinking skills (HOTS) – applying, analysing, evaluating and creating. The acting 
dimension refers to the practical demonstration of competency and includes 
physically doing or encouraging others to take action towards achieving the 
SDGs. The feeling dimension refers to the socio-emotional skills related to each 
key component and the integrating dimension refers to the integration of content, 
skills, competencies and people to work towards achieving SDGs. It also includes 
transdisciplinary learning and assessment, group work and collaboration with 
the community and businesses (internship). Finally, the re�lecting dimension 
involves critically thinking about one’s thoughts, actions, feelings and 
connections or relationships (with self, others, society and the environment) to 
identify and change them towards SD (pp. 723–724). 

 
Each dimension can be most appropriately measured by one or more of the item 

formats utilised in standardised assessments: MCQs, extended written response items 
and SBA. However, the items should be constructed at appropriate levels of dif�iculty, 
following test construction rules and with consideration for and inclusion of the local, 
regional and international contexts.  

 
A Model for Constructing Varied Assessment to Measure the SDCs 

 
Measuring the SDCs with the appropriate assessment methods requires a 

systematic approach to ensure the requisite knowledge and skills are aligned with the 
appropriate method. This alignment can be achieved through �ive steps (see Figure 2). 
Standardised and classroom test developers can use these �ive steps to determine what 
they want to measure and the most appropriate assessment method for measuring what 
they want to measure. Aligning what to measure and how to measure will contribute to 
the validity of the interpretation of the scores produced. 
 
Figure 2 
A Process Model for Aligning the Dimensions of the Key SDCs with Appropriate Assessment 
Methods 

 

 

Defining the SDCs
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Step 1 – Test construction begins with clarifying what is to be measured. This 
requires test developers to �irst de�ine the SDCs. What therefore does anticipatory or 
normative competency mean? Here, test developers should use a credible and current 
competence framework (e.g., UNESCO, 2017) to identify and de�ine the SDCs.  

Step 2 – Clarifying what needs to be measured will also require a task analysis 
because all the competencies are complex (i.e., each competency can be divided into 
sub-skills). Test developers will need to conduct a task analysis to identify all the 
constituent knowledge, skills, values and attitudes that students will need to 
demonstrate the competency(ies) being measured. The de�initions of each SDC, as 
provided by UNESCO (2017), provide useful insights. Reading the extant literature on 
the SDCs can further clarify the sub-skills. Task analysis is needed to break complex 
skills into sub-skills for easier measurement. 

Step 3 – Once all the knowledge, skills, values and attitudes have been identi�ied, 
test developers will write/select speci�ic, measurable, attainable, relevant, and 
timely (SMART) objectives. Assessments are directly aligned to objectives to increase 
validity, and SMART objectives make it easier to construct assessments to measure 
stated objectives. Avoid using unobservable and ambiguous verbs such as recognise, 
understand and appreciate. Instead use speci�ic verbs, for example, evaluate, defend, 
compare and propose. 

Step 4 – With the objectives in place, use taxonomies to clarify the assessment 
target. The assessment target is what is to be assessed. The targets should be clari�ied 
because they determine how the competencies are to be assessed. Taxonomies can be 
used to clarify the assessment targets because they help to identify the cognitive, 
psychomotor, and affective levels of each constituent objective and the knowing, acting, 
feeling, integrating, and re�lecting dimensions of the SDCs. For example, the Revised 
Bloom’s Taxonomy (Anderson et al., 2001) can be used to identify the level of each 
cognitive objective (remembering, understanding, applying, analysing, evaluating and 
creating) or level of knowing required by the SDCs. Identifying the levels of the 
objectives makes it easier to clarify the assessment target. According to Chappuis et al. 
(2012), there are �ive assessment targets: knowledge, reasoning, skill, product-
development and disposition. The knowledge target consists of the lower levels of the 
cognitive taxonomies while the reasoning target includes the higher levels. Using 
taxonomy to classify the cognitive objectives as lower- or higher-order enables the 
identi�ication of the knowledge or the reasoning assessment target. Skill and product-
development are usually associated with the psychomotor domain, and the disposition 
target is associated with the affective domain. Taxonomies for the psychomotor and 
affective domains can also be used to clarify the required levels of acting, feeling, 
integrating and re�lecting. 

Step 5 – The �inal step is to match the most appropriate assessment method 
to the identi�ied assessment target(s). Chappuis et al. (2012) also identi�ied four 
assessment methods (selected-response items, extended written response, 
performance (alternative) assessment and personal communication) that are most 
suitable for each assessment target. Selected-response items (e.g., multiple choice 
items) are most suitable for assessing discrete knowledge because they are most 
ef�icient while performance assessments are most suitable for assessing skill and 
product-development targets. Performance assessment would be most suitable for 
assessing the affective target in large-scale assessment as well because they allow for 
collaboration, re�lection, direct observation of values in action and actively responding 
to local and global SD challenges. 
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It is to be noted that the process is cyclical because once the appropriate 
assessment method is identi�ied, the assessment will be constructed, administered, 
scored, and evaluated. The results of those processes will be used to de�ine the SDCs 
further: identify strengths and weaknesses in the current assessment and its coverage 
of the speci�ied knowledge and skills related to the SDCs and make improvements for 
subsequent administrations. 

To illustrate the application of the process model, I will use the systems thinking 
competency. This competency was selected because teachers are critical change agents 
in the integration of SD in education, and research has highlighted the need to reorient 
teacher education in Jamaica to emphasise systems thinking. Additionally, Jamaican 
teachers’ perspective on SD mainly exhibited a systems thinking perspective (Ferguson 
et al., 2021). Systems thinking was also selected because the SDGs are interrelated (UN-
DESA, 2018), and systems thinking competency is primarily concerned with 
interrelatedness within and between systems (UNESCO, 2017). Furthermore, systems 
thinking competency is necessary for success within and between every subject taught 
in school. In Sociology, society and its components (e.g., family, religion, education) 
consist of interrelated parts. Additionally, with the increased focus on STEM and STEAM 
education, there is a concerted move away from the fragmented presentation of subjects 
in school to a greater focus on the interrelatedness of these subjects. This means that 
the assessment of systems thinking is inevitable. Any contribution to how this 
competency can be assessed will have local and global signi�icance. However, the 
process used to align the dimensions of systems thinking with appropriate assessment 
methods applies to any individual or combination of the competencies.  

1. Identifying the SDCs. Systems thinking competency has been defined by 
UNESCO (2017) as “the ability to recognize and understand relationships; to 
analyze complex systems; to think of how systems are embedded within 
different domains and different scales; and to deal with uncertainty” (p. 10). 

2. Conducting a task analysis to identify all the constituent knowledge and 
skills that students will need to demonstrate the competency. Some of the 
knowledge and skills are included in the definition above. Benninghaus et al., 
(2019) further explained that,  

In principle, such competence is understood as the ability to describe, 
reconstruct, and model a complex realm of reality as a system and, 
based on the model, provide explanations, make forecasts, and design, 
assess, and implement possible courses of action. (p. 3).  

These complex realms include understanding the relationship among the systems 
within the economic, social and environmental aspects of society and the connections 
among the aspects. Consequently, systems thinking has four dimensions and sub-
capabilities that increase in complexity: (1) declarative/conceptual system knowledge 
(knowledge of system hierarchies), (2) systems modeling (reading, understanding and 
constructing system models or diagrams), (3) problem-solving using system models 
(giving explanations, making predictions and designing technologies based on system 
models) and (4) evaluation of system models (determining the validity of the 
application) (Benninghaus et al., 2019). 

3.  Writing specific, measurable, attainable, relevant, and timely (SMART) 
objectives. The objectives to be created or selected will then be specific to the 
syllabus, subject or groups of subjects and context. An example of a specific 
objective requiring systems thinking competency from the CXC/CAPE Green 
Engineering Syllabus is “outline the sustainability issues associated with each 
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stage of the lifecycle framework” (CXC, 2015, p. 8). Successful achievement of 
this objective requires candidates: 
(a) list the components of the lifecycle framework and different SD issues 

(e.g., energy consumption and waste generation) and outline the stages of 
the lifecycle framework (knowledge of system hierarchies),  

(b) explain and construct models of the lifecycle framework including SD 
considerations (systems modeling),  

(c) explain and predict how various SD issues affect the stages of existing or 
proposed lifecycle frameworks (problem-solving using system models) 
and  

(d) determine the validity of the application of lifecycle frameworks 
considering SD issues (evaluation of system models). 

4. Using taxonomies to clarify the assessment target. Using the Revised 
Bloom’s Taxonomy, the stated objectives in the knowledge of systems 
dimension of systems thinking are at the remembering (list the components 
of the lifecycle framework and different SD issues (e.g., energy consumption 
and waste generation)) and understanding levels (outline the stages of the 
lifecycle framework). Both objectives indicate lower-order thinking. They 
indicate the knowledge assessment target and the knowing dimension of 
systems thinking competency.  

5. and matching the most appropriate assessment method to the identified 
assessment target(s). Objectives associated with the knowledge target could 
be suitably assessed using multiple choice items in large-scale assessments.  

This process is suitable for identifying the objectives of each of the SDCs that are 
most suitably assessed by the different assessment methods (see Table 1). 
 
Table 1.  
Methods of Assessment for Measuring the Dimensions of Systems Thinking 
 

Dimensions of 
Systems Thinking 

Methods of 
Assessment 

Possible Assessment Tasks 

Declarative/conceptu
al system knowledge 

Selected- 
response items 
(e.g., multiple 
choice items) 

List the factors that contribute to 
poverty in their society. 
Identify the effects of poverty in their 
communities. 
Explain the concepts of absolute and 
relative poverty. 

Systems modeling Extended 
written 
response, 
projects 

Create a concept map reflecting the 
cycle of poverty in given scenarios 
(case studies) or within a selected 
community (project). 

Problem-solving 
using system models 

Projects, lab 
experiments, 
research reports 

As a group, design and implement a 
systems model to address an identified 
SD issue in your community. 

Evaluation of system 
models 

Projects, 
Reflective essays 

Assess the success of the implemented 
model focusing on personal, group, 
and model strengths and weaknesses. 
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Table 1 also includes concept mapping, which is usually used to assess systems 
thinking (Benninghaus et al., 2019; Roczen et al., 2021). Examining each SDC in this way 
allows for the connections within and between SDCs to be identi�ied and measured 
together. The possible assessment tasks can be included in high-stakes assessments 
systems that include external examinations and SBAs. Then, their inclusion in high-
stakes assessments could in�luence teachers to include them in their formative 
classroom practices since teachers usually model standardised assessment tasks 
(Berry, 2010; McMillan, 2003; Ong, n.d.; Williams-McBean, 2020; 2022).  

However, to develop these competencies, it is not enough to put students in 
situations where the competencies can be developed. Students need to know and 
understand what these competencies entail, be armed with useful strategies to 
demonstrate them, use the strategies to demonstrate their competence, and then re�lect 
on and evaluate their demonstration. For example, to develop collaboration 
competency, it is not enough to incorporate group work in the classroom or assign 
group projects for students to complete. Students must know, for example, the roles and 
functions of different types of groups, strategies for dealing with con�licts within groups 
and ways of demonstrating respect or empathy for others, before they can be expected 
to demonstrate them. For this reason, each competency requires cognitive knowledge 
and skills (lower and higher order), psychomotor or practical skills and affective or 
social and emotional skills. All of which can be reasonably expected to be taught in the 
classroom and, therefore, measured by large-scale, standardised tests, especially those 
that include an SBA component. The challenge is to integrate SD contents such as good 
health and well-being, climate change, quality education, poverty, gender equality, clean 
water and sanitation, and sustainable consumption, sustainable cities and communities 
into the tests and optimising the items to measure, not just require, the demonstration 
of varying levels of accomplishments of the SDCs. 

 
Integrating the SD Content and Optimising the Assessment Methods in Large-

Scale Assessments for SDC 
 

This section does not aim to provide a detailed outline of SD content in general. 
Many useful resources provide that information (see, UNESCO 2017). The aim is to 
suggest ways SD content can be integrated into large-scale, high-stakes, summative 
assessments. This integration can be achieved by offering standalone examinations of 
SD and integrating SD content and competencies in the existing subject examinations. 

 
Offering Standalone SD Examinations 
 
Sustainable development can be taught as a standalone course at every level of the 

education system, with the content being age and context-appropriate. Offering these 
examinations could lead to changes in policy and practice that are needed to allow 
education to support SD knowledge and practice. It could make it easier for the 
government to implement policy changes that mandate achievement in sustainable 
development at all levels. It would in�luence universities and teacher training 
institutions to develop and revise current programmes to adequately prepare teachers 
for their subsequent preparation of students for said examinations. It could also 
motivate teachers to become specialists in SD since there would be increased 
employment opportunities if SD became mandatory. It could in�luence textbook 
developers to revise or create textbooks to support the development of SDCs. This 
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revision of textbooks to re�lect changes in large-scale assessment was evident after CXC 
implemented SBAs in English and Mathematics. The textbooks were revised or created 
to include SBA components in response to the assessment change. Furthermore, 
universities and non-educational organisations could use achievement in SDC as a 
requirement for scholarships since a valid and reliable assessment is readily available 
to give them the data they would need to award scholarships. A standalone examination 
of SD could in�luence the integration of SD content and competencies across every 
aspect of education. 

 
Integrating SD Content, Knowledge, and Skills in Current Examinations 
 
Sustainable development content and competencies are inter- and 

transdisciplinary. They can be easily integrated into subjects such as CAPE Agricultural 
Science, Entrepreneurship, Environmental Science, Tourism and Economics, CSEC 
Social Studies, Religious Education and Principles of Business. In fact, there is already 
evidence of this integration in the examinations and syllabuses developed by the CXC. 
In CAPE Tourism, one of three modules in UNIT 1 is “Sustainable Tourism” which 
requires students to, among other things, “understand concepts (pillars) of 
sustainability as they relate to tourism [and] demonstrate how sustainable tourism 
bene�its communities and destinations” (CXC, 2013, p. 19). Perhaps the most notable 
integration of SD in the CXC’s examinations is the addition of Green Engineering at the 
CAPE level in 2017. According to the CXC,  

 
the study of CAPE Green Engineering will enable students to acquire the 
knowledge, skills, values and attitudes needed to sustain the natural environment 
… apply Scientific, Technological, Engineering and Mathematical (STEM) 
principles to improve their environment at the local, regional and global levels 
[and] enhance quality of life for present and future generations, while providing 
wealth creation through new and innovative job opportunities and other 
economic possibilities including entrepreneurship. (para. 1 – 2).  

 
This subject pointedly eschews the pillars of SD. However, further integration is 

needed in mandatory subjects such as Mathematics and English, which have the largest 
uptake of student, considered core subjects at the primary and secondary levels and 
required to access higher education and employment. This integration can be achieved 
in English, for example, by ensuring that at least one of the stimuli on each examination 
paper is related to SD or using statistics related to sustainability issues to demonstrate 
Mathematical reasoning or calculations. If SD is integrated into these high-uptake core 
subjects, more students and teachers would feel compelled to learn and teach SD 
because they would view it as necessary for doing well on these high-stakes 
examinations. In this way, the culture of teaching to the test would serve the 
advancement of ESD. 
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Optimising the Assessment Methods in Large-Scale Assessments for Measuring 
SDC 

 
As previously discussed, examinations that develop and offer large-scale 

standardised examinations usually use selected-response items (primarily multiple-
choice questions) and constructed response items (primarily essays). Some of these 
examinations include an internal SBA component which usually utilises alternative 
assessment formats such as projects, research reports and laboratory experiments. CXC 
utilises all three assessment methods, and all three can be optimised to measure SDC 
and thereby in�luence teachers to include and develop students’ competency in SD in 
the classroom. This paper focuses on the traditional methods: MCQs and extended 
written responses since the SBA component was discussed in the �irst paper. 

 
Multiple Choice Questions (MCQs).  
 
MCQs contribute to the ef�iciency of large-scale testing, such as the CXC 

examinations. Despite the common perception that MCQs are limited to measuring 
lower order thinking skills (LOTS) – remembering and understanding, they can and 
have been used to validly measure higher order thinking skills (HOTS) – applying, 
analysing, evaluating and creating – in many �ields and most countries across the globe 
(Imeson, 2017; Kolomitro, 2020; Schilling, 2019; Scully, 2017). There is also evidence 
that valid and reliable MCQ tests can be developed to measure SDC (Carteron et al., 
2014; Roczen et al., 2021). Since it is generally accepted that MCQs can effectively 
measure LOTS, the focus here is on how MCQs can be optimised to measure HOTS. 
Notwithstanding, even in measuring LOTS, MCQs should be well-constructed – 
including a clear stem, plausible distractors and a correct answer, while adhering to 
established item-writing rules that are widely available. To optimise traditional MCQs 
(with a stem and four or �ive options from which students select a single correct answer) 
to measure higher-order thinking, examination boards can utilise interpretive exercises, 
multiple choice with justi�ications and multiple response format multiple choice 
questions. 

 
Interpretive Exercises. Interpretive exercises are test items in which students are 

presented with a common stimulus (text, pictures, tables, maps) which is accompanied 
by a series of MCQs based on the stimulus. They are most suited for measuring HOTS 
such as identifying relationships, comparing and contrasting (methods, perspectives, 
actions, authors), evaluating assumptions, arguments, and inferences, designing 
experimental procedures, formulating conclusions or hypotheses, applying and 
assessing the application of principles and methods and integrating knowledge from 
related areas (Miller et al., 2013). These higher-order thinking skills are re�lective of 
SDCs. Systems thinking requires students to identify relationships and anticipatory 
competence requires students to assess causes and effects, and all the competencies 
require the application of principles and methods. There is evidence that these exercises 
are being used to measure SDCs. The MCQ test developed by Roczen et al. (2021) 
measured systems thinking without being subject-speci�ic, and the items were designed 
and weighted to measure the varying levels of systems thinking using interpretive 
exercises.  
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Multiple choice with justi�ication. These MCQs require students to (a) select an 
answer to a MCQ (b) justify their selected answer. The premise of MCQs is that students 
select correct responses because they possess the underlying knowledge and skills to 
identify the correct answer. However, students may guess the correct answer because 
the options are presented to them. In fact, for four-option MCQs, the most popular 
format utilised in standardised testing, students have a 25% chance of guessing the 
correct answer. The possibility of guessing the correct answer increases if there are 
undemanding distractors. Additionally, research has shown marked differences in 
students’ selection of correct responses and justi�ications for those responses, with 
students who selected the correct responses providing incorrect or partially correct 
justi�ications and vice versa (Dulger & Deniz, 2017; Tamir, 1991). The obvious 
advantage of utilising MCQs with justi�ication is that they clearly indicate students’ 
understanding and allow assessors to determine whether students guessed or 
possessed the requisite knowledge and skills (i.e., increased validity). This item format 
also increases the possibility of detecting cheating. It may also have a more positive 
washback effect as students may attempt to learn the content on a deeper level to 
ensure they can provide accurate justi�ications. It would also require teachers to 
prepare students to provide reasoned justi�ication rather than merely selecting correct 
answers. Incorporating these items would come at the expense of the ef�iciency and 
objectivity of the traditional format of MCQ. However, since measurement experts have 
agreed that validity is a primary concept in educational measurement (Grif�ith, 2015; 
Williams-McBean, 2018) and the addition of justi�ications would allow for increased 
accuracy of measurement and interpretations of test scores (i.e., validity), the tradeoff 
may be worth it. 

 
Multiple response format (MRF) multiple choice questions. These MCQs 

require students to select multiple correct answers or rate each option as true or false. 
MRFs were developed in response to the limitation of traditional MCQs in detecting 
students with partial conceptual understanding whereby students select the correct 
answer but still think another or other options are correct (Brassil & Couch, 2019; 
Nehm & Schonfeld, 2008). MRFs allow for that detection and encourage deeper thinking 
by requiring students to evaluate each response option (Brassil & Couch, 2019; Kalas et 
al., 2013; Newman et al., 2016). It can suitably measure higher-order thinking, such as 
critical thinking, which is an essential SDC and twenty-�irst-century skill. Other 
advantages of using MRFs include the identi�ication of attractive distractors, the 
reduction of guessing, the maintenance of objective scoring and increased validity 
(Brassil & Couch, 2019). Additionally, since only a moderate increase in time has been 
reported by the use MRFs (Brassil & Couch, 2019), large-scale testing agencies, 
including CXC, could include these item formats and increase the level of learning 
required for passing its examinations while maintaining ef�icient and objective scoring 
and wide coverage of the required content. In requiring students to select multiple 
correct answers, it would be best not to indicate how many correct answers should be 
selected or how many options are true or false. This omission would reduce the 
possibility of guessing the correct answer while promoting a greater assessment of the 
options to identify all the correct responses.  

Multiple choice items have been used in large-scale assessments across the globe 
because they are ef�icient, can be easily administered to large groups of students, are 
objective, reliable and allow for greater content coverage. Notwithstanding they have 
been heavily criticised as measuring predominantly lower-order thinking skills. 
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Consequently, there may be some reservations about the suitability of MCQs to assess 
the higher-order thinking skills necessary to demonstrate SDCs. However, utilising 
interpretive exercises, MCQs with justi�ication and MRFs can optimise MCQs for SD 
assessment. CXC already includes interpretative exercises. However, there is no 
evidence of MCQs with justi�ication or MRFs in its examinations. Additionally, to 
improve the prospect of advancing SDCs through summative, traditional assessments, 
examination boards should ensure interpretive exercises include SD content and the 
questions based on the stimuli provided require higher-order thinking within and 
across subjects. Consideration would also be given to including MCQs with justi�ication 
and MRF, especially in e-testing, where the possibilities for cheating and the 
presentation of multimodal stimuli are signi�icantly increased. 

 
Extended Written Response Items 
 
Extended written response items are constructed-response items that require 

students to create their answers instead of selecting them. They include short answer 
questions, essays and other extended written response formats (concept mapping, 
drawing). It is generally accepted that these items are suitable for measuring HOTS and 
inappropriate for measuring LOTS only (Miller et al., 2013). They have also been 
credited for measuring a range of skills in a single item. A single essay can measure 
students’ content knowledge, application of that knowledge and evaluation of their 
application. It is also suited for assessing students’ ability to generate ideas and organise 
and synthesise information to create cogent responses. These items' limitations include 
limited content coverage as students can only write a few essays in an examination, and 
they are time-consuming and dif�icult to score objectively, even when rubrics are used 
to guide scoring (Miller et al., 2013). They may reduce the reliability and validity of the 
inferences from the test scores produced by these examinations (Schilling, 2019). 

Constructed-response items are usually included on Paper 02 and Paper 03/2 
(Alternative Paper) on the CXC’s CAPE and CSEC examinations. Most of these items 
require students to write essays, reports, stories and draw diagrams. Since the 
constructed-response items have been generally accepted as measuring HOTS, the 
emphasis is on optimising these examinations to include those HOTS related to SD. This 
can be accomplished in the following ways: 

1. including SD content in questions,  
2. making greater use of concept mapping and case studies,  
3. including more items that require forecasting and backcasting, 
4. writing items that require interdisciplinary skills and content and reflection. 

 
Conclusion 

 
Teaching to the test is inevitable, especially when standardised tests determine 

students’ future. However, it has a negative reputation because it focuses on item 
teaching and encourages drilling instead of learning. The main criticism has been that 
standardised tests, especially those that include only MCQs, promote rote and surface 
learning. However, if tests are constructed to require deeper learning, for example, to 
interpret stimuli, provide justi�ications for selected responses or determine which 
answers are correct, then traditional MCQs can be optimised to require and measure 
SDCs. Additionally, including SD content and competencies on large-scale summative 
tests can lead to curriculum teaching, thereby advancing the integration and 
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development of SDCs. Importantly, including and measuring SDCs in large-scale tests do 
not negate the need for policy and curricula changes, teacher training and 
administrative support for SD to be more fully integrated into education and for ESD to 
contribute to accomplishing the other SDGs. 
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