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A B S T R A C T   

There are various arguments surrounding critical thinking, from it being an innate ability to its 
perceived absence due to cultural backgrounds, to diversities in the presentation of critical 
thinking. Less attention, however, is placed on the cognitive complexity embedded in critical 
thinking performance, particularly the important role of knowledge understanding and applica-
tion when becoming a critical thinker. While there are generic statements stipulating learning 
outcomes and expectations, operationalising them in the curriculum design, learning activities 
and assessments by students is less transparent. Thus, this study aims to propose and validate a 
critical learning skills (CLS) framework to contextualise expected learning outcomes through a 
visual roadmap for successful achievement at the master’s level. We assume that being a critical 
thinker entails various critical learning skills, and that critical thinking performance is closely 
related to knowledge understanding and application. The CLS framework includes four compo-
nents: information gathering, building understanding, knowledge application and productive 
thinking. The descriptors of each component were generated after analysing the keywords stated 
in the learning outcomes in the qualification descriptors at the master’s level in the UK context. A 
questionnaire and confirmatory factor analysis were used to validate the framework with a 
sample of 132 master’s students from two programs at one UK university. The results indicate that 
the framework is reliable and valid. The potential of using the CLS framework as a guide for 
future research and postgraduate teaching and learning are discussed. The framework can be 
applied to master’s programs in other contexts.   

1. Introduction 

Students who travel abroad to study master’s programs at UK universities are expected to develop perceived learning skills, from 
which they can complete the registered programs and develop critical thinking and independent learning abilities successfully. 
However, the timeframe of master’s programs and expected performance of critical thinking and independent learning are challenges 
to an increasingly diverse student population who require motivation, subject knowledge and academic study skills. Although learning 
outcomes are expressed at the master’s level, how students can achieve them successfully is less contextualised. 

The postgraduate sector in the UK has witnessed an expansion in student numbers (McPherson et al., 2017) because obtaining a 
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master’s degree is perceived as vital for better career prospects and improvements in employability skills (Brown, 2014; Donaldson & 
McNicholas, 2004). Gaining more intellectual benefits is another reason for students to study abroad, as they can engage with 
cutting-edge ideas and concepts, emerging issues, and critical debates at the forefront of the discipline (Foskett & Foskett, 2006). Most 
master’s programs taught in the UK are provided on a full-time basis of 12 months, to a linguistically and culturally diverse student 
population. Increased diversity in learning motivation is a fundamental aspect of postgraduate education dynamics. Some students 
pursue a master’s degree to broaden their in-depth disciplinary knowledge, while others with little or no previous knowledge can take 
a conversion master’s program to change their career direction (House, 2010; Sastry, 2004). 

1.1. Assumptions about master’s students as ‘experts’ in learning 

There is a conventional assumption that master’s students are ‘experts’ in learning, in the sense that they have successfully 
completed their undergraduate study, during which they have acquired the necessary learning skills and become familiar with a range 
of learning activities or tasks (Tobbell & O’Donnell, 2013). They have gained experience in organising information and ideas (Elliot 
et al., 2018), planning and monitoring their learning process (Davies, 2011), or engaging in productive group work (Dytham, 2019). 

However, transitioning to postgraduate education is argued to be a much more complex process than what has normally been 
assumed, entailing a mix of ‘confusion, anxiety and self-doubt’ (McPherson et al., 2017, p. 47). Master’s students, within a relatively 
short timeframe, are expected to quickly adapt to and become engaged in the activities of critiquing academic research, drawing 
comparisons and contrasts between theoretical explanations, and demonstrating application skills for solving problems. However, 
there are ongoing concerns about the mismatch between staff assumptions and master’s students’ understanding and interpretation of 
critical analysis, evaluation, or synthesis for solving problems (Bamber et al., 2019). It remains unclear as to what approach students 
should adopt when asked to engage in critical thinking and deeper learning, or how exactly the notions of critical analysis, evaluation 
and synthesis should be unpacked, contextualised and applied within the discipline they are pursuing. 

As mentioned above, although master’s students have gained some experience working with knowledge and information, they are 
required to display a higher level of connections between Various ideas and strands of thought in their field of study (Elliott, Kadi--
Hanifi, & Solvason, 2018). This means that master’s students need to devote more time and effort to engaging with the academic 
literature (Evans et al., 2018), from which they could show an increased ability to apply information and make judgments about the 
evidence they collect, rather than simply regurgitating the information that they have read so far (Fakunle et al., 2016; Hart, 2018). 
Nevertheless, many institutions do not provide adequate support and guidance for this complex and challenging endeavour because 
this set of skills is assumed to have been developed and mastered at the undergraduate level (Hubbard & Dunbar, 2017). 

Another distinctive feature of master’s-level studies is that students, in the process of gaining an in-depth and critical understanding 
of a subject-specific topic, should be much more independent (Casey et al., 2017; O’Donnell et al., 2009). Therefore, despite previous 
engagement with a broad array of academic tasks at the undergraduate level, the transitions to new learning environments and 
learning tasks (e.g. critical thinking-related tasks, multi-cultural group work) might pose challenges for many master’s students in the 
process of building an independent learning habit (Bamford, 2004; Shaheen, 2016). This level of independence, foregrounded 
throughout any master’s program, requires students to construct more metacognitive knowledge and skills on one hand, but becomes 
challenging for those who got used to a more teacher-directed method of instruction in their previous education on the other hand (Gu, 
2011; Young & Schartner, 2014). 

Conversion master’s students might encounter challenges due to the differences in the nature of disciplinary culture (Macfadyen 
et al., 2019), requiring great amounts of effort to make cognitive, behavioural and emotional adjustments (Sheriston et al., 2019). With 
a diverse range of educational and academic experiences, master’s students in conversion programs might struggle to find the starting 
point for putting scientific critique into practice because of a lack of disciplinary knowledge (Turner, 2007). 

New knowledge enables students to challenge preconceptions that they have previously held. Regardless of the master’s programs, 
the pursuit of rich learning opportunities stimulates students’ enthusiasm and motivation within the cycles of exploration, reflection 
and consolidation of new knowledge. However, the taken-for-granted assumption that master’s students will not take on learning tasks 
like empty vessels and can easily apply knowledge to different learning contexts may marginalise students’ diverse educational and 
academic backgrounds, practical expertise and learning needs. Therefore, further attention is warranted to the academic support for 
master’s students, from which they will be able to develop and master the understanding of ‘learning to learn’ – understanding the 
notion of ‘learning’ and being an independent learner, as well as understanding the notion of ‘knowledge’ and being a competent 
knowledge constructor (Wingate, 2007, p. 394). 

1.2. Expected learning outcomes at the master’s level 

The UK Quality Assurance Agency (QAA) for Higher Education’s vision of learning outcomes and expectations, irrespective of 
discipline, has provided helpful guidelines for curriculum design and development, thereby potentially enhancing the teaching and 
learning quality at the master’s level. However, Holmes (2019) argues that the current operationalisations of learning outcomes have 
limitations because the benefits and opportunities that the learning outcomes should have delivered are not fully realised and grasped. 
Some scholars have also raised the possibility of reconceptualising the notion of learning outcomes, embedding more students’ per-
spectives in outlining the learning outcomes, and more importantly, enhancing students’ understanding of the benefits of learning 
outcomes (Brooks et al., 2014; Dobbins et al., 2016). Otherwise, there might be a danger that learning outcomes merely direct stu-
dents’ attention to what they believe has been or has not been instructed by their teachers. In this case, students might fail to take 
advantage of the learning outcomes to develop their own self-responsibility and independent learning skills. 
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As suggested, it is pertinent to work towards some kinds of institutional practices, providing increased support for master’s students 
from an early stage of their academic journey to the completion of master’s-level studies (Macleod, Barnes, & Huttly, 2019). This is 
because there is still a tension between the expected learning outcomes and experiences of academic staff and master’s students, even 
though some efforts have been made to meticulously examine the gaps and put forward solutions. For example, the expected learning 
outcome for an independent learner has been characterised in different modes of communication – induction programs, lectures and 
seminars, program material, and academic support programs. However, Mckendry and Boyd (2012) contend that the lack of consensus 
surrounding the conceptualisation of independent learning creates confusion amongst students. It appears clear that more explicit 
instructional interactions between the teaching staff and students, regarding the notion of being an independent learner, are needed; 
otherwise, there would be a paradox that students increasingly feel isolated and incompetent (Tobbell et al., 2010). These feelings of 
being lost, along with a lack of understanding associated with the challenges exacerbated by the multi-dimensional concepts of critical 
thinking and learning engagement (Eccles, 2016; Larsson, 2017), have created potential sources of mismatch between the expected 
and actual learning outcomes of master’s students. 

1.3. Research objectives 

Considering the taken-for-granted assumptions about master’s students as ‘experts’ in learning, the potential positives of under-
standing ‘learning to learn’, and the dynamic complexity of learning outcomes, a critical question is how educators come to simplify 
and explicate the expected core learning outcomes and skills at the master’s level for easy access and acquisition. In view of the di-
versity in master’s students’ backgrounds, experiences and expectations for academic success, this study highlights the importance of 
creating a more inclusive learning environment where students – regardless of the varied nature of the programs – will be clearer as to 
what they are expected to develop and achieve within the intensive 12-month learning journeys in the UK. 

Thus, the purpose of this study is twofold: (a) to propose a CLS framework by explicating the keywords stated in the learning 
outcomes of the qualification descriptors at the master’s level in the UK context (QAA, 2014) and contextualising these learning 
outcomes in a visual roadmap for academic success; and (b) to validate the CLS framework with a sample of 132 students from two 
master’s programs at a research-intensive UK university: Accounting and Finance (A&F) and Second Language Education (SLE). The 
two programs were chosen for the validation of the CLS framework based on the diverse composition of students and the different 
nature of programs. Students in the two programs were diverse in their previous disciplinary, motivational, linguistic and cultural 
backgrounds. The A&F is a conversion program aimed at graduates from any subject at the undergraduate level who have acquired 
certain fundamental knowledge and understanding of numeracy. The SLE is a progression program, aimed at graduates of English 
language, linguistics, language teaching or applicants with two years of teaching English language on a full-time basis. 

In the following sections, we will first explain why we chose the term ‘critical learning skills’ to describe the CLS framework in detail 
and justify it with a critique of the relevant literature. We then describe the methodology used and the findings of the framework’s 
validation. Based on the results, we will discuss the potential for using the CLS framework as a guide for teaching and learning practices 
at the master’s level, as well as for future research. 

2. The critical learning skills framework 

2.1. Why coin the term ‘critical learning skills’? 

We chose the term ‘critical learning skills’ instead of ‘critical thinking skills’ for our framework, based on a critical review of different 
debates about critical thinking. One dominant trend, dating back to 1990, is that critical thinking is a Western concept (Atkinson, 1997; 
Egege & Kutieleh, 2004) and therefore, students from non-Anglo-Saxon backgrounds lack critical thinking skills in their academic 
studies (Huang, 2008; Shaheen, 2016). 

However, the negative impact of cultural influence on students’ thinking has been challenged by some scholars, evidencing that 
critical thinking was promoted by Confucian doctrines thousands of years ago in Chinese history (Li & Wegerif, 2014; Li, 2015). Other 
scholars who focus on the absence of critical thinking of students from different cultural backgrounds argue for different ways to 
demonstrate critical thinking (Matsuda, 2001) and stress that being different is not deficient (Heng, 2018). What is less clear is how this 
difference is considered when defining critical thinking and academic assessments. Instead of debating whether critical thinking is an 
innate ability or cultural effect, some scholars have criticised the educational system for its constraint in developing students’ critical 
thinking (e.g. McGuire 2007). 

This view has also been echoed by many students we taught or supervised by their typical statements where they state that they 
were never taught critical thinking at the undergraduate level; therefore, critical thinking is an abstract or unknown concept to them. 
Some students misinterpret critical thinking as criticising or oversimplifying it, giving two viewpoints. In terms of practice, students 
constantly request a demo or exempla as a formula for their assignments, although this will not always lead to successful outcomes 
because it is written for a specific purpose or argument. A scrutiny of these debates and reflections on our experiences working with 
master’s students in the A&F and SLE programs draws our attention to the essence of learning under this overall critical-thinking 
debate. 

In addition, a short period for the transition to study in a different teaching and learning context is often overlooked amidst the 
complexity involved in the cognitive process of learning to become critical thinkers. Existing studies reveal that master’s students’ 
learning journeys are filled with confusion, often resolved by trial and error (e.g. Fakunle et al. 2016). Therefore, we propose this CLS 
framework to deconstruct the critical thinking concept and create different transparent learning skills and engagements that require 
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students to succeed. We present this framework as a visual roadmap and hope that it can ease students’ transition to master’s study and 
increase their academic success in grasping the expected requirements of being independent, engaged and critical. 

2.2. The ‘new’ insights offered in the CLS framework 

We found that the integrated framework of understanding thinking and learning in post-16 contexts by Moseley et al. (2005) to 
define the notion of CLS was very useful. Moseley’s model consists of three cognitive components: information-gathering, building-up 
understanding and productive thinking, plus self-regulated and reflective thinking which permeates all activities in these components. 
We adopted the names of the three components from Moseley et al.’s model but revised and updated their features to constructively 
align with the master’s students’ learning outcomes, as defined by the QAA. 

Knowledge application is the ‘new’ component that we found necessary to add to this framework. This allows us to explicitly unpack 
the relevant sub-skills that master’s students need to equip themselves for applying ‘extensive or specialist knowledge of literature and 
scholarship’ (Wong et al., 2021, p.9). Therefore, our proposed CLS framework comprises of four components: information gathering 
(IG), building understanding (BU), knowledge application (KA) and productive thinking (PT). 

In the following discussion of this framework, we critique the hierarchical boundaries between lower- and higher-order thinking 
skills to illustrate the overlapping of lower-and higher-order thinking at the remembering, understanding and application stages. We 
argue that students’ deficient performance in these stages will have a direct impact on successful achievement in learning. This might 
not have been given proper emphasis in developing master’s students’ critical thinking performance, when considering the master’s- 
level learning context with a culturally and academically diverse student population. We also highlight the importance of thinking 
about learners’ history at the master’s level, as part of discussing the potential of the CLS framework. 

Moseley et al.’s (2005) integrated model for understanding thinking and learning is closely associated with the features in Bloom’s 
(1956) taxonomy of educational objectives in the cognitive domain (Higgins, 2014; Robson and Moseley, 2005). Bloom’s taxonomy 
(Bloom, 1956) and the revised Bloom’s Taxonomy (Anderson et al., 2001) have been acknowledged as useful frameworks for 
developing learning outcomes (Fiegel, 2013; Schoepp, 2019) and designing meaningful learning activities (Nkhoma et al., 2017). The 
hierarchy of cognitive functions ranges from lower-to higher-order thinking skills. The former includes knowledge, understanding and 
application as lower-order thinking skills, and analysis, synthesis and evaluation as higher-order thinking. The latter, built on the changes 
of the category names from nouns to verbs, includes remembering, understanding and applying lower-order thinking, as well as analysing, 
evaluating and creating higher-order thinking. 

However, the differences between lower- and higher-order thinking have been contested (Virranmäki et al., 2021). According to 
Maude and Caldis (2019), lower-order thinking is characterised as a process in which students reproduce and apply knowledge, 
whereas higher-order thinking refers to an increase in complexity and cognitive demand, in which students take the initiative to 
process knowledge constructively and formulate thoughtful responses. DeWitt et al. (2013), on the other hand, categorises applying as 
part of higher-order thinking, as students who engaging with learning tasks at the application level are motivated to develop and 
practise deductive thinking (Fu et al., 2009). 

If the differences in learners’ history are taken into consideration, a learning task or situation that requires the performance of 
higher-order thinking by one student may require only lower-order thinking by another (Lewis & Smith, 1993). Within the mas-
ter’s-level learning context with a culturally and academically diverse student population, the learners’ history (e.g. prior subject 
knowledge, teaching and learning styles) means that master’s students, despite taking the same module or using the same materials, 
would approach the tasks differently. Those having acquired previous disciplinary knowledge might experience a lower level of 
intrinsic cognitive load than those with no or limited prior discipline-related understanding (Park et al., 2015). 

For instance, regarding remembering, some students might proceed quickly to recall knowledge, whereas others might struggle at the 
stage of recognising knowledge. Although recalling potentially demands more cognitive effort than recognising (Anderson et al., 2001), 
the efforts that students without much prior subject knowledge have retained to recognise knowledge and move gradually to the stage 
of recalling knowledge could add value to their learning experiences in the UK. In other words, despite having the lowest level of 
thinking, the mastery of recalling and recognising would be potentially and equally considered as the practice of higher-order thinking 
for a particular group of master’s students. 

Regarding understanding, this category of cognitive thinking includes interpreting, exemplifying, classifying, summarising, inferring, 
comparing and explaining (Anderson et al., 2001). For example, a learning task that asks students to interpret will focus on how students 
can convert one form of information into another. At the master’s level, this learning task can be alternatively designed by asking 
students to paraphrase while engaging with source-based academic reading and writing. This means that students need to ‘recon-
ceptualise the source text coherently with [their] own authorial intentions’ (Shi et al., 2018, p. 32). However, Mori (2018) argues that 
students, by doing so, show signs of inferential thinking and recreation, rather than merely retelling and descriptively writing about 
what other scholars have found in the existing literature. In addition, in the process of paraphrasing, students need to demonstrate their 
profound understanding of whether the piece of information they intend to paraphrase is taken from an original or particular source 
that has already been paraphrased by other researchers. The process of paraphrasing should not be interpreted interchangeably as the 
process of summarising, as the former shows that students can interpret it, whereas the latter entails no interpretation (Davies, 2011; 
Neville, 2016). Paraphrasing, therefore, ensures that students not only develop a sufficient level of understanding on how to approach 
and handle a wide range of potentially relevant sources, but also empowers what they are paraphrasing with higher levels of reliability 
and validity. In this sense, understanding (interpreting or paraphrasing as a sub-category of understanding) constitutes students’ efforts to 
demonstrate proof of critical thinking and adapt to the discourse community of their discipline. Therefore, if understanding is still 
categorised as another level of lower-order thinking, this, similar to the above discussion of remembering, does not seem to include all 
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students’ varying intellectual and adaptation efforts for student diversity at the master’s level. 
The applying category includes two cognitive processes: executing and implementing, based on the level of familiarity with the 

learning task (Anderson et al., 2001). Executing involves the process of handling a familiar learning task with a fixed sequence of steps 
that students have already been aware of, while implementing requires students to fulfil an unfamiliar learning task to develop a 
profound level of understanding regarding the problem type and consider some possible approaches. Due to the lower level of fa-
miliarity, the latter might be more challenging and complex, as students need to contextualise the problem and reach a more 
comprehensive understanding of it for their successful application (Geertsen, 2003). This might potentially explain why implementing is 
perceived to overlap with the other two cognitive process categories, including understanding and creating (Anderson et al., 2001). 
However, even if students are asked to engage in a familiar learning task, this does not necessarily mean that all students will be able to 
complete the task without any difficulty, and their thinking development will be underestimated. This is because, for any learning 
opportunity to apply knowledge and skills, there would be some progress towards students’ critical thinking development (Carey & 
McCardle, 2011). 

2.3. Four components of the CLS framework 

Drawing on the aforementioned ambiguity between higher and lower levels of thinking, we review the relevant literature as a basis 
for justifying and describing our proposed CLS framework in detail, with the aim of embracing all students’ efforts and achievements in 
every aspect of their learning process. 

2.3.1. Information gathering (IG) 
IG is a key component that cannot be neglected in the CLS framework. It draws on the basis that master’s students need to be 

immersed in ‘their academic discipline, field of study or area of professional practice’ (QAA, 2014, p.28). The idea of independent 
learning has been deeply embedded in the master’s teaching-learning context, encouraging as well as requiring students to shift from 
passive recipients of knowledge to active information seekers and knowledge constructors. Apart from traditional educational ma-
terials, such as textbooks and PowerPoint slides provided by module leaders or academic tutors, students need to move beyond this 
starting point to develop the ability to discover the diversity of scholarly works in the field. To gain further insights into subject 
knowledge, wide reading should be embedded as a habit of learning, but master’s students might simultaneously be inundated by a 
flood of information. This raises the level of effort that they should put into the process of information gathering, including differ-
entiating primary and secondary sources, checking the relevance and reliability of information and connecting current knowledge with 
prior knowledge (Fig. 1). 

Primary sources include empirical research or the first publication of seminal works, while literature review articles and conceptual 
papers are categorised as secondary sources. Interestingly, although primary sources are preferred by lecturers as ways in which 
students are trained to develop scientific thinking skills (Hubbard & Dunbar, 2017; Lie et al., 2016), many master’s students find it 
difficult to gain thorough understanding (Davies, 2011). The premise is that the primary sources are grounded in the unique nature of 
scientific texts whereby master’s students navigate academic content, discipline-specific jargon and formality in academic writing – all 
placed at a high scientific level (Lie et al., 2016; Snow, 2010). In this case, master’s students can alternatively approach the secondary 
sources before returning to those primary sources, as some key findings and ideas have already been descriptively summarised and 
critically discussed in the secondary sources. However, the information presented in the secondary sources cannot be considered 
interchangeably with that of primary sources (Goodwin & McCarthy, 2020); thus, master’s students should prioritise the primary 
sources, rather than merely relying on the interpretation and summary of information in the secondary sources (Roberts & Hyatt, 
2019). As there is a lack of understanding and ability amongst students in other contexts (e.g. the USA) regarding how to distinguish 
between primary and secondary sources (Perry, 2017), it is essential for master’s students at UK universities to gain a high level of 
competence in drawing rigid distinctions between these sources – an integral part of developing themselves as serious researchers 
(Joyner et al., 2018; Roberts & Hyatt, 2019). 

The habit of reading literature extensively is incompatible with desired performance in IG and critical reading and writing, unless 

Fig. 1. Descriptors of the information gathering component.  
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master’s students familiarise themselves by checking the relevance and reliability of information (Evans et al., 2018; Wallace & Wray, 
2016). With the support of Google Scholar search engine, university library databases, and myriad websites, master’s students find it 
easy to gain instant access to a large amount of academic and non-academic resources from which they nurture their conscious 
awareness of doing more reading. However, this process does not guarantee success in finding relevant results, causing increased 
negative feelings amongst master’s students (Haley & Clough, 2017). To avoid drowning in a sea of irrelevant information, it is 
imperative that master’s students develop a repertoire of reading strategies, whereupon they can determine the relevance of the 
literature from an extensive amount of knowledge and information that they have found (Grove & Gray, 2018; Wallace & Wray, 2016). 
Regarding the reliability of information, Whitehead and Maude (2016) warn that some potential biases might exist in the way that 
primary sources of literature are reviewed and covered in secondary sources of literature, stemming from a lack of rigour in the process 
of gathering information and reviewing literature. This, together with the amount of available literature in our internet age, requires 
master’s students to advance their understanding about the conditions of categorising the sources of information, for example, ‘very 
reliable’, ‘fairly reliable’, and ‘unreliable’, as suggested by Wallace and Wray (2016, p. 26). 

Previous learning and working experiences are distinctive features of master’s students, simultaneously presenting several pos-
sibilities and conundrums that need to be clarified in the IG process. There is an intertwined relationship between prior knowledge and 
information about the search topic and the positive outcomes of search results, highlighting an effective IG process with high levels of 
evaluation and selection based on prior knowledge and information (Monchaux et al., 2015; Casey et al., 2017). As argued by Wallace 
and Wray (2016), the steps towards enhancing the understanding of literature are complicated by impacts of prior knowledge and 
information, creating some biases and dilemmas. Therefore, making connections between prior and current knowledge and infor-
mation during the IG process actively privileges their decisions on selecting and evaluating literature sources. 

2.3.2. Building understanding (BU) 
BU entails an assemblage of master’s students’ abilities to display ‘a systematic understanding’ of the discipline-related knowledge, 

‘a critical awareness’ of contemporary problems in their field of study, and ‘a comprehensive understanding of techniques’ for carrying 
out their own research or creating new knowledge (QAA, 2014, p.28). Developing profound understanding is a marked difference 
between undergraduate and postgraduate studies (Evans et al., 2018), requiring master’s students to sustain greater efforts to construct 
a deeper understanding of knowledge. This process can be integrated with several thinking moves, such as considering different 
viewpoints, linking different sources of information, and unpacking the complexity of knowledge (Ritchhart et al., 2011). It is of 
utmost necessity for master’s students to delve deeper into this BU process because being proficient in BU leads to their success in 
different forms of assessments that they will undertake, including oral presentations, exams, written assignments, and dissertations. 
The key descriptors of BU components are shown in Fig. 2. 

Learning at the master’s level is associated with the acquisition of concepts and theories that are covered in different modules. 
Acquiring a sophisticated understanding of concepts and theories is an essential prerequisite for master’s students’ engagement in the 
production and dissemination of scholarly knowledge in their field of study. For instance, gaining a thorough understanding of 
research methodology has a positive impact on meeting the standards of quality research projects; however, a lack of understanding is 
attributed to the struggle in becoming a successful researcher (Daniel et al., 2018). For Wallace and Wray (2016), master’s students, 
irrespective of whether they are readers or writers, all identify the importance of articulating concepts or theories clearly and precisely. 
To do so, they should attempt to explain what authors mean using their own words to grasp an understanding of concepts and theories. 
This not only marks their sufficient understanding of the core concepts or theories related to their reading material and written work, 
but also enables them to discover the material more profoundly and apply the key concepts consistently throughout the written work. 
Noticeably, there is more than one way to define a concept, impacting the practice of selecting the most adequate definition for their 
work. For example, master’s students are confronted by the concept of criticality; therefore, they seek explicit definitions of what 
criticality means in terms of assessment from their tutors (Evans et al., 2018). Crucial insights from Wallace and Wray (2016) state that 
the possible definitions for one specific concept can be combined to capture the similarities and differences in how scholars and 
master’s students define the concept. 

Efforts to construct an understanding also includes the ability to synthesise diverse sources of literature, unpack arguments 

Fig. 2. Descriptors of the building understanding component.  

M. Lin et al.                                                                                                                                                                                                             



Thinking Skills and Creativity 48 (2023) 101267

7

presented in the literature and understand different scholars’ viewpoints. Master’s programs embrace a wide range of activities and 
academic requirements for synthesising multiple sources of literature, empowering students to generalise what has been explored in 
the existing literature, engage in understanding previous empirical and seminal works and generate new knowledge (Baron et al., 
2017). In other words, master’s students insist that difficulty in conducting literature synthesis precludes their confidence and aca-
demic writing (Al-Harbi & Troudi, 2020; Bamber et al., 2019; Davies, 2011). One means of digging deeper below the surface of the 
reading material is to unpack what the authors have explicitly argued in their works, particularly in the sense that arguments do not 
fulfil only one sole purpose (Sinnott-Armstrong & Fogelin, 2014); that is, justification and explanation, the two primary purposes of 
deploying arguments, both offer reasons, but there are dichotomies in the way that the reasons are provided. For writers, the former 
aims to state reasons to provide rational justifications for a disputed claim, whereas the latter is useful for answering why conclusions 
are established as true (Sinnott-Armstrong & Fogelin, 2014). Furthermore, Davies (2011) warns that the premises and positions for an 
argument are not necessarily set out clearly; however, putting forward explicit arguments is vital for progressing towards being 
critical. Given the complexity and importance of arguments, master’s students need to practice unpacking arguments to fully un-
derstand how scholars persuade their audience readers, from which they gain insights into developing their own arguments in the 
writing process (Wallace & Wray, 2016). Alongside the gradual mastery of synthesising literature and unpacking arguments, mastering 
students’ understanding of how to present different viewpoints is also powerfully reinforced. 

Another critical step that should be taken as part of constructing an understanding is to uncover the gaps, flaws, and limitations 
presented in the reading material and gathered information. A hallmark of master’s-level education is the development and use of 
research outcomes (Bamber et al., 2019; Daniel et al., 2018); rigorously identifying research gaps is central to conducting a literature 
review (Robinson et al., 2011) and empirically investigating one specific topic (Wallace & Wray, 2016). Without having an intense 
awareness of what has not been explored, what has been inappropriately designed and what has potentially influenced the applica-
bility of the current research findings, it appears challenging for master’s students to clearly justify the rationale for the proposed 
research, fill the gaps, formulate new knowledge and extend previous results (Davies, 2011; Ridley, 2012). 

2.3.3. Knowledge application (KA) 
The KA component is manifested in relation to the expected ‘originality in the application of knowledge’ (QAA, 2014, p.28), 

applying existing knowledge to offer fresh insights into a particular subject matter (Clarke & Lunt, 2014). Amongst the various skills 
required for the success of employees in the workplace, the ability to apply theoretical and conceptual knowledge to real-world settings 
(e.g. business) is an underlying attribute amongst fresh graduates that is highly valued by their employers (Andrews & Higson, 2008). 
Knowledge empowers students in both academic and workplace settings, but cannot be fully digested and exploited without students’ 
initiatives to move beyond what they had been instructed in the taught sessions, by improving their understanding of new situations 
(Hockings et al., 2018) and reflectively judging their attempts to apply knowledge (Dwyer et al., 2014). The key descriptors of the BU 
components are shown in Fig. 3. 

Master’s programs offer several opportunities for students to apply their accumulation of knowledge and skills, ranging from 
problem-based learning activities in the taught modules (Caswell, 2017; Heaviside et al., 2018) to different forms of the dissertation in 
the research stage (Bamber et al., 2019). Similar to the vast array of literature that students need to check and synthesise in the IG and 
BU processes, it is not surprising that there is sometimes more than one possible idea, concept or method that can be applied to one 
specific real-world scenario, requiring students to be selective regarding which ideas, concepts or methods they are to include in the KA 
process. To exemplify, we examine master’s students using a language-teaching module with teaching practice work collaboratively 
towards a problem-solving activity; they were asked to deal with lesson design or to solve critical issues in language policy (Caswell, 
2017). Both bottom-up and top-down instructional approaches are useful for the design of vocabulary instruction, but the former leads 
to better learning gains amongst a particular group of learners (i.e. Chinese university students) (Moskovsky et al., 2015). In this 

Fig. 3. Descriptors of the knowledge application component.  
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respect, master’s students would be able to justify cogently why they plan to use a selected instructional approach by considering 
relevant factors in the given activity, such as learners’ English language proficiency and vocabulary complexity, while making their 
selection. 

Master’s students apply their repertoire of knowledge and skills to both similar scenarios and complex issues or problems; 
regardless of whether they apply the latter or former, they can practise evaluating its strengths and weaknesses and reflect upon the 
appropriateness and effectiveness of their own application. Knowledge transfer occurs when students apply what they have acquired to 
a different context. For example, to become critical readers, students are instructed to only feel convinced of what the authors conclude 
in their works if it is ‘adequately backed by the warranting provided’ (Wallace & Wray, 2016, p.45). Similar quality standards should 
be applied to students’ writing to demonstrate their level of critical writing. However, without developing their habits of evaluating 
and reflecting on how well they have applied those standards in their writing, they cannot completely put the theories into practice. In 
the problem-solving process, the long-term goal is to surmount hurdles and propose feasible solutions to tackle these issues (Dwyer, 
2017). In addition to reaching that important endpoint, there is a need for students to evaluate whether their knowledge and skills are 
sufficient or whether they should be broadened to apply and achieve the ultimate goal. This is somewhat consistent with what But-
terworth and Thwaites (2013) describe as reflective thinkers – those who not only focus on solving the problem, making the decision or 
offering a powerful argument, but also evaluating the strengths and weaknesses of the reasoning process. By doing so, masters students 
tend to gain more experience to ensure a better KA process in the future. 

2.3.4. Productive thinking (PT) 
In CLS, the PT component embraces learning outcomes that align with master’s students’ desired abilities to ‘evaluate critically 

current research and advanced scholarship’, ‘evaluate methodologies and develop critiques of them’, ‘make sound judgements’, 
‘propose new hypotheses’ and ‘develop new skills’ (QAA, 2014, p.28). These abilities are commonly framed under the auspices of 
critical or higher-order thinking, which encompass the core abilities of developing divergent thinking, making logical analysis and 
evaluation, and drawing inferences during the processes of constructing arguments, solving problems or reaching conclusions (Dwyer 
et al., 2014; Paul & Elder, 2020). The key descriptors of the PT component are shown in Fig. 4. 

Developing the ability to question and evaluate the evidence reported and used in existing literature is crucial in the PT process. 
Individuals differ from each other regarding the knowledge that they have acquired and experiences accumulated, and the way they 
question the value of scholarly work can vary. They need to ask themselves whether the grounds provided by the authors are sufficient 
for claim acceptance (Wallace & Wray, 2016). Similarly, while articulating the complexity of evidence, Swatridge (2014) stresses that 
it is not always easy to recognise such evidence, and even if it is already found, drawing inferences from it may still be under debate. 
These insights are helpful in highlighting the necessity of questioning and evaluating how the evidence is corroborated in previous 
research, as this encourages master’s students to actively engage in making further enquiries into the literature that they are getting 
immersed in. 

New knowledge gains are closely linked with the habit of asking questions (Swatridge, 2014), but Bowell and Kingsbury (2015) 
argue that students seem to often be portrayed as an audience for the arguments offered to them. Accordingly, when taking one step 
closer to actively developing and generating their own innovative ideas, master’s students should be encouraged to step out of their 
comfort zone and voice scepticism towards any arguments if they think there is still space for interrogation, even if the arguments are 
supported or presented by influential scholars. Moreover, presenting arguments clearly is fundamental to becoming critical writers, 
and students – despite having the awareness of making enquiries – cannot fulfil that criterion unless they fully understand the process 
of advancing convincing arguments. Swatridge (2014), for instance, notes that this process entails the ability to make claims and 
conclusions, reason, infer and avoid vagueness and ambiguity. Unsurprisingly, some international master’s students struggle to 
construct logical and coherent arguments, which is related to the difficulties of writing arguments in English and grasping the 
complexity of formulating them (Al-Harbi & Troudi, 2020). 

It is worth noting that despite its relevance to problem solving, decision making still has distinctive features in how students think 
productively. As argued by Lau (2015), there is an opinion that a good decision is the one that happens to produce a positive outcome; 
however, students – without making every effort to maintain the quality of the decision-making process – probably arrive at unwise 

Fig. 4. Descriptors of productive thinking component.  
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decisions or even make the same mistakes as in the past (Russo & Schoemaker, 1990). Noticeably, the decisions made by master’s 
students in reading material, writing assignments, working independently/collaboratively in learning activities and doing research 
should not be intuitive, but rather well-informed and evidence-based. To do so, they need to provide logical explanations to support the 
course of action that they have followed in the entire decision-making process. In addition, students should determine how effective 
their decisions look by pondering the implications, a critical step that expects students to ensure a level of accuracy and objectivity 
while navigating towards the positive and negative outcomes of the decisions, while considering any factors that possibly affect the 
outcomes, re-evaluating the decisions, and making the necessary changes (Heard et al., 2020). 

From the above discussions, the full descriptors for each component of the CLS is depicted in Fig. 5 

3. Methodology for validating the CLS framework 

3.1. Research design and participants 

To validate the CLS framework, a questionnaire was administered to master’s students in two programs at a UK research-intensive 
university: A&F and SLE. A total of 132 full-time master’s students (80 A&F and 52 SLE) completed the questionnaires. Of the 80 A&F 
students, there were five British (6.25%), six European (7.5%), and 69 international (86.25%) students, while there were one European 
(1.92%) and 51 international (98.08%) students from the SLE program. They had been in the UK for approximately three months and 
their participation in this research was voluntary. 

3.2. Data collection and analysis 

The questionnaire included 23 items representing each descriptor/learning outcome of the CLS framework (Fig. 5): four items on IG 
(IG1 – IG 4), six on BU (BU1 – BU6), six on KA (KA1 – KA6), and seven on PT (PT1 – PT7). Participants’ answers to the items were rated 
on a four-point Likert-type scale ranging from 1 (almost never or never) to 4 (all the time and nearly all the time). Prior to distributing the 
questionnaire, we asked for feedback from a group of master’s students from the previous academic year to ensure that the content of 
each descriptor was clear. 

A confirmatory factor analysis was conducted to validate the four-construct CLS framework. The four-construct model fit was 
evaluated globally using the Minimum Discrepancy per degree of freedom (CMIN/DF), Incremental Fit Index (IFI), Tucker Lewis Index 
(TLI), Comparative Fit Index (CFI), and Root Mean Square Error of Approximation (RMSEA). After the model fit was evaluated, the 
construct reliability (CR) and average variance extracted (AVE) were calculated. 

3.3. Results 

3.3.1. Confirmatory factor analysis 
Compared with the accepted and observed values of the fit indices (CMIN/DF ≤ 3.0, IFI ≥ .90, TLI ≥ .90, CFI ≥ .90, and RMSEA ≤

.80) (Hair et al., 2013), the overall model fit indices showed that the goodness-of-fit measures were within the acceptable range (χ2 

Fig. 5. Full descriptors of the CLS framework.  
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(224) = 364.195, p < .001, CMIN/DF = 1.626, IFI = .918, TLI = .905, CFI = .916, and RMSEA = .069). 
Regarding the convergent validity of the scale (Table 1), all CR values surpassed the acceptable level .70 (Raykov, 1997), such as IG 

(CR = .887), BU (CR = .811), KA (CR = .815) and PT (CR = .835). In addition, three constructs had their estimates of AVE as being 
higher than the suggested threshold .50 (Nunnally & Bernstein, 1994): BU (AVE = .512), KA (AVE = .540) and PT (AVE = .525). The 
estimate for AVE of IG is below the threshold .50 (AVE = .487), but as supported by Lam (2012), as long as the CR value of IG (CR =
.887) is well above the recommended level of .70, its reliability can be accepted. Given that AVE is more conservative in terms of how 
the validity is estimated, ‘on the basis of pn (composite reliability) alone, the research may conclude that the convergent of the 
construct is adequate, even though more than 50% of the variance is due to error’ (Fornell & Larcker, 1981, p.46). 

Discriminant validity focuses on whether the correlations between items measuring different constructs are relatively low. Cor-
relations of more than .80 imply an overlap between the constructs and poor discriminant validity (Brown, 2015). The results show 
that the highest correlation was .789, thereby satisfying the conditions of discriminant validity (Table 2). Internal consistency reli-
ability was tested using Cronbach’s alpha coefficients (α) for the four constructs. IG (α = .787) was greater than .70, indicating 
acceptable internal consistency, whilst BU (α = .861), KA (α = .875), and PT (α = .883) were all greater than .80 (Table 2), showing 
good internal consistency (Blunch, 2012). These results reveal that the four constructs of the CLS framework are reliable and valid. 

4. Discussions 

Master’s students’ academic development, irrespective of discipline, is substantially permeated by a deluge of learning opportu-
nities created through an intensive year in the UK, from which holders of a master’s degree are expected to be well equipped with a 
prescribed set of learning outcomes. Consequently, master’s students would be ready to either continue their studies (e.g. postgraduate 
research) with both subject-specific and research skills or enter the job market with employability skills. However, as ‘postgraduates 
are a diverse group, with different levels of ability regarding academic practices, and varying degrees of familiarity with the skills 
necessary for success at postgraduate level in higher education’ (O’Donnell et al., 2009, p. 34), the teaching and learning approaches at 
the master’s level in the UK context must be innovated with explicitly defined sequences of outcomes. Otherwise, master’s students and 
even teaching staff at UK universities will have been placed under pressure to fulfil academic expectations (Bamber et al., 2019; Bird, 
2017; Zhou & Todman, 2008). In this study, we have argued that any master’s student’s intellectual and adaptation efforts when they 
engage themselves in any learning task should be valued equally. Therefore, our CLS framework (including IG, BU, KA and PT) is our 
suggestion to shift away from the unclear and arguable boundaries between lower- and higher-order thinking levels. 

Empirically, the validation of the CLS framework provides a visual roadmap, potentially contributing to master’s students’ 
smoother transition and successful adjustment to academic expectations at UK universities (McClure, 2007). For instance, if master’s 
students are aware of the specific sub-skills of searching and gathering information at an early stage of their studies, this enables them 
to distinguish primary and secondary sources of information, as well as devote sustained efforts to the reliability and relevance of 
information, rather than being puzzled about identifying the relevant types of information, search engines and academic databases 
during the dissertation stage (Chen et al., 2016; Oliver, 2012). This is a crucial step towards developing a comprehensive under-
standing of what has been found in existing literature and writing effective literature reviews. Students, upon mastering the sub-skills 
covered in the IG component, might familiarise themselves with the process of conducting systematic and comprehensive literature 

Table 1 
Loadings, composite reliability, and average extracted variance of the four-construct CLS framework (N = 132).  

Constructs Items Loadings CR AVE  

IG 
IG1 .716  

.887  .487 IG2 .647 
IG3 .786 
IG4 .633  

BU 
BU1 .643  

.811  .512 BU2 .667 
BU3 .726 
BU4 .763 
BU5 .756 
BU6 .731  

KA 
KA1 .756  

.815  .540 KA2 .753 
KA3 .714 
KA4 .666 
KA5 .757 
KA6 .757  

PT 
PT1 .693  

.835  .525 PT2 .625 
PT3 .737 
PT4 .654 
PT5 .750 
PT6 .808 
PT7 .784  
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searches (Moule & Hek, 2011) and minimise any potential hidden biases when searching (Jesson & Lacey, 2006). 
More noticeably, some of the key concepts related to learning outcomes at the master’s level are multifaceted and broad, such as 

critical thinking (Huang, 2008; Larsson, 2017), independent learning (Mckendry & Boyd, 2012) and engagement (Eccles, 2016), 
possibly causing confusion amongst teaching staff and master’s students. In this CLS framework, these three concepts are unpacked and 
explicated under the auspices of the IG, BU, KA and PT. Therefore, master’s students can familiarise themselves with being critical, 
independent and engaged in each component of the CLS, thereby gaining the desired graduate attributes and employability skills. For 
example, in terms of PT, when students get involved in the process of questioning the evidence presented in any source of scholarly 
literature that they have read, there would be space for them to develop their critical thinking (Coughlan et al., 2007), independent 
learning (Parkin, 2021) and sense of engagement (Manarin et al., 2015). 

This CLS framework can also potentially be used as a guiding framework for examining the mediating role of KA in master’s 
students’ CLS development or academic transition. In the integrated framework of understanding and learning in post-16 contexts 
(Moseley et al., 2005), IG, BU and PT, despite being designed in a left-to-right order, do not necessarily reflect the level of rigidity 
concerning their boundaries, since there can be a straightforward movement from IG to PT, as well as the transmutation between IG 
and BU. Students, once they exhaustively identify task-relevant information, could move towards the practice of planning what they 
should do subsequently, solving problems, considering alternatives and creating something new (Robson & Moseley, 2005). Cogni-
tively, even after students effectively acquire information from diverse sources and start building a comprehensive understanding, it is 
still possible to return to the starting position if there is a need to gather more information (Moseley et al., 2005). 

Compared with our CLS framework, even though master’s students are likely to progress in their learning by initially engaging 
themselves in gathering essential information, consolidating their understanding and applying knowledge in various scenarios, and 
ultimately practising higher-order thinking skills (e.g. problem-solving, creating thinking), the four components (IG, BU, KA and PT) 
do not necessarily progress in a linear fashion. This means that their mastery of the first three components is likely to result in better 
task performance requiring PT; in other words, greater IG, BU and KA are associated with better PT. At the heart of some scholarly 
suggestions on the role of KA, which remains unknown in the existing literature on master’s-level education, the KA construct 
potentially appears distinctively defined in masters students’ academic and perhaps professional success. However, KA cannot be 
developed without positive learning gains in IG and BU. For example, echoing the need to avoid simple knowledge retention and 
upgrade critical reading and writing skills, Abbott (2019) posits the importance of both broadening understanding and actively 
engaging in the application of research skills. In other words, better IG and BU would be associated with better KA. In other words, KA 
can mediate the effects of IG and BU on PT. The use of the CLS descriptor to examine the mediating role of KA could provide further 
pedagogical insights about designing learning activities, clarify the learning outcomes that embody KA opportunities and support the 
learning moves from IG to PT and from BU to PT. 

5. Concluding thoughts 

In this study, we argue that the transition into master’s programmes in the UK involves a much more complex and multifaceted 
cognitive and metacognitive learning process than commonly expected by both students and academic staff. To support the current 
diverse landscape existing at the UK master’s level – particularly disseminating the simplified learning outcomes amongst both stu-
dents and academic staff – we engage with relevant literature to explicate the keywords in qualification descriptors for the holders of 
the master’s degree (QAA, 2014) to propose a CLS framework that includes four components: IG, BU, KA and PT. With a visual 
presentation of detailed elements and procedures, the CLS framework specifies what master’s students are supposed to demonstrate in 
their learning process, such as gathering information effectively, building a comprehensive understanding of knowledge, applying 
knowledge into practice critically, and thinking productively with transformational and divergent perspectives. Our empirical vali-
dation results confirm that the CLS framework is reliable. 

Pedagogically, the CLS framework can be used as a guidance on designing master’s programmes, modules and learning activities. 
For example, a vexed question raised by Cottle (2015) indicates that some students in the MA Education programme underestimate the 
necessity of studying research methodology and resist gaining a better understanding of and mastering its relevant knowledge. 
However, the research methodology module is a core component in any accredited master’s program, in which students are equipped 
with essential techniques and methods for being independent and critically developing more advanced scholarships in the field. 
Potentially, the visual roadmap presented in the CLS framework allows teaching staff and curriculum designers to break the overall 
learning objectives down into discrete sub-objectives. In other words, rather than asking students to critique a research paper, more 
specific instructions and guidelines in relation to BU, KA and PT can be applied to curriculum design to facilitate student engagement 
and thinking skills. This can be done as follows: 

Table 2 
Cronbach’s α and correlations of the four-construct CLS framework (N = 132).  

Construct Cronbach’s α IG BU KA PT 

IG .787 1    
BU .861 .699*** 1   
KA .875 .607*** .776*** 1  
PT .883 .670*** .789*** .751*** 1  

*** p < .001. 
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• Explaining any theory or concept embedded in the research paper using one’s own words (BU).  
• Unpacking how arguments were constructed and presented in that study (BU).  
• Identifying any research gap presented in that paper and evaluating evidence reported to identify the research gap (BU and PT).  
• Justifying the rationale behind applying the research methods in that paper to future research (KA).  
• Making further enquiries to gain a better understanding of that paper (e.g. instrument design, validity and reliability, discussions, 

conclusions and limitations) (PT). 

Our study had several limitations. First, the sample size of 132 students from two master’s programs within one university could 
constitute an underlying limitation. Future research can replicate the validation of the CLS framework with students in other programs 
in the business and education disciplines, as well as expand into further disciplines with a larger sample size. Second, given that our 
proposed framework is universally intended for critical learning skills, future research can consider master’s students’ English lan-
guage abilities as a potential factor affecting the development of critical learning skills, thereby meeting the needs of the increasingly 
diverse student population at the master’s level. Third, only master’s students’ perspectives were considered to validate this CLS 
framework. Therefore, future research exploring academic staff perspectives on the CLS framework is useful, as academics in different 
disciplines may understand and enact learning outcomes differently. 
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