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Abstract: This study explores the application of Applied Cognitive Task Analysis (ACTA), namely 

task diagram and knowledge audit, to dissect the intricate cognitive demands and skills underlying the 

establishment of learning objectives. Through meticulous examination of cues, strategies, and the 

challenges encountered, this study illuminates the cognitive processes involved in setting learning 

objectives. The methodology involved eliciting detailed cognitive processes from experts, shedding 

light on the underlying mechanisms of formulating learning objectives. By leveraging ACTA 

techniques, this research unveils essential insights into the cognitive dimensions of establishing learning 

objectives, offering implications for instructional design, training, and educational research. The 

findings reveal a systematic process for establishing learning objectives, including identifying learning 

needs, defining objectives, aligning with curriculum standards, considering learners' needs and abilities, 

developing assessment strategies, providing feedback mechanisms, implementing objectives, and 

evaluating and refining them. These findings offer valuable insights into the cognitive aspects of 

learning, with implications for instructional design, training, and educational research. This research 

contributes to the growing body of literature on ACTA and its utility in understanding complex 

cognitive tasks such as formulating learning objectives. 
 

Keywords: Applied Cognitive Task Analysis (ACTA), Cognitive Demands, Knowledge Audit 

Learning Objectives, Task Diagram 

 

 

1. Introduction 

 

Learning objectives are fundamental components of educational and training programs, serving 

as guideposts for both learners and instructors. They articulate the intended outcomes of instruction and 

provide a roadmap for designing, delivering, and evaluating learning experiences (Orr et al., 2022; 

Sewagegn, 2020). Without clear and well-defined learning objectives, educational efforts may lack 

direction and coherence, leading to suboptimal outcomes. In educational settings, learning objectives 

inform curriculum development, instructional design, and assessment strategies. They help educators 

identify the knowledge, skills, and competencies that learners are expected to acquire, allowing for the 

development of targeted instructional materials and activities. Additionally, learning objectives provide 

learners with a sense of purpose and direction, motivating engagement and facilitating self-regulated 

learning. When educational efforts lack clear objectives, it becomes more challenging to align teaching 
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content and methods with students' interests and learning needs. This misalignment can lead to 

disengagement and decreased motivation among students, as they may struggle to see the relevance or 

meaning behind school activities (Solari, Vizquerra & Engel, 2022). Consequently, students may fail 

to derive meaning from their educational experiences, resulting in suboptimal outcomes such as poor 

academic performance or disaffection with learning. 

Similarly, in workplace training programs, learning objectives play a crucial role in aligning 

training activities with organizational goals and performance expectations. Arulsamy et al. (2023) 

highlighted that training and development are essential mechanisms employed to optimize employee 

performance within the organizational context. This implies that training initiatives should align with 

the broader organizational goals and objectives to maximize their effectiveness. By clearly defining 

learning objectives, employers can ensure that training initiatives address specific skill gaps and 

competency requirements, ultimately enhancing employee performance and productivity.  

However, the effective establishment of learning objectives requires a thorough understanding of 

the cognitive demands and skills involved in the target domain. This understanding goes beyond 

surface-level descriptions of learning outcomes and delves into the underlying cognitive processes that 

enable learners to achieve those outcomes. This is where Applied Cognitive Task Analysis (ACTA) 
comes into play. ACTA provides a systematic framework for uncovering the cognitive demands and 

skills required to perform complex tasks (Militello & Hutton, 1998). By employing various interview 

methods, such as task diagrams, knowledge audits, simulation interviews, and cognitive demands 

tables, ACTA enables researchers to explore the intricate cognitive processes involved in task 

performance. This in-depth analysis allows for the identification of key cognitive factors that influence 

learning and performance, thus informing the development of more effective instructional strategies 

and interventions. 

Recent research emphasizes the significance of aligning learning objectives with instructional 

activities to optimize learning outcomes. For instance, Gray and DiLoreto (2016) demonstrated that 

clear and specific learning objectives are associated with increased learner engagement, satisfaction, 

and comprehension in courses. Sewagegn (2022) further underscored the importance of educators 

possessing the skill to craft clear and meaningful learning objectives within academic settings. 

Moreover, effective alignment between learning objectives and assessments emerges as a critical factor 

in fostering student learning success. 

Similarly, Brown et al. (2022) found that aligning learning objectives with workplace training 

activities improves skill acquisition and job performance among employees. These findings underscore 

the critical role of learning objectives in facilitating effective learning experiences across various 

domains and underscore the need for a deeper understanding of the cognitive processes underlying their 

establishment. 

In summary, learning objectives are essential components of educational and training programs, 

guiding instruction and assessment efforts. The effective establishment of learning objectives requires 

a comprehensive understanding of the cognitive demands and skills involved, which can be achieved 

through the application of ACTA methodologies. Recent research supports the importance of clear 

learning objectives in enhancing learning outcomes, underscoring the significance of your research in 

contributing to this body of knowledge. 

 

1.2  Overview of Applied Cognitive Task Analysis (ACTA) 

 

Applied Cognitive Task Analysis (ACTA) stands as a systematic and robust approach employed 

to dissect the intricacies of complex cognitive tasks (Militello, & Hutton, 1998). By scrutinizing the 

underlying cognitive processes, ACTA provides valuable insights into the cognitive demands and skills 

required to accomplish tasks effectively. This methodology has gained prominence across various 

fields, including education (Alias, 2025; Wahid et al., 2023; Idris et al., 2022), training (Gore, Banks, 

& McDowall, 2018), healthcare (Graham et al., 2023; Russ-Jara et al., 2023), aviation (Seamster & 

Redding, 2017), and work operations (Knisely et al., 2021; Papautsky et al., 2020), owing to its ability 

to inform instructional design, training interventions, and performance improvement strategies. 

Furthermore, Swaby et al. (2022) concurred that this approach holds significant promise in improving 

the development, refinement, modification, and adaptation of complex interventions, clinical protocols, 

and practice guidelines. 
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Recent research underscores the versatility and efficacy of Applied Cognitive Task Analysis 

(ACTA) in unravelling the cognitive intricacies of diverse tasks. For instance, a study by Idris et al. 

(2022) in the field of e-training highlighted the utility of ACTA in identifying cognitive errors and e-

training design and process difficulties faced by educators. By employing simulation interviews and 

cognitive demands tables, the researchers elucidated the cognitive factors contributing to difficulties in 

two system design elements: system design and functionality, and course content design. This approach 

not only provided a comprehensive understanding of the challenges but also paved the way for targeted 

interventions to enhance the design of the e-training system. The findings of Idris et al. (2022) 

underscore the importance of ACTA in informing evidence-based interventions aimed at optimizing 

training systems and improving learning outcomes. ACTA encompasses a range of interview methods 

designed to elicit detailed information about the cognitive demands and skills required for task 

execution. These methods include: 

 

Task Diagram: 

 
Task diagrams serve as visual representations of task structures, outlining the sequential steps 

and decision points involved in task execution. By mapping out the cognitive processes underlying task 

performance, task diagrams provide a holistic view of the task architecture and facilitate the 

identification of critical decision points and potential errors. Research by Gore, Banks and McDowall 

(2018) in the field of engineering utilized task diagrams to analyse the cognitive processes involved in 

problem-solving tasks, shedding light on the strategies employed by expert engineers to navigate 

complex problems efficiently. Similarly, Wahid et al. (2023) leveraged task diagrams in their 

investigation of knowledge task difficulties within the realm of designing a professional ethics 

instructional framework for technical educators. By employing task diagrams, they visually represented 

the intricate structures and decision points inherent in the design process. This approach allowed them 

to delineate the cognitive processes involved in crafting the instructional framework comprehensively. 

Through their analysis, Wahid et al. (2023) were able to gain insights into the challenges faced by 

educators and identify critical decision points where interventions could enhance the effectiveness of 

professional ethics instruction. Building on these applications, Alias (2025) demonstrated the utility of 

task diagrams in higher education by analyzing the cognitive processes underlying microlearning 

pedagogical practices. This study employed task diagrams to develop the AMPLIFY framework, aimed 

at enhancing microlearning strategies. By mapping the intricate steps in the framework's development, 

Alias (2025) identified critical decision points and potential barriers, offering practical insights for the 

systematic implementation of microlearning strategies in higher education. 

 

Knowledge Audit: 

 

Knowledge audits delve into the explicit and implicit knowledge required to perform a task, 

uncovering the cognitive resources and information processing strategies employed by individuals. 

Through structured interviews, knowledge audits elucidate the domain-specific knowledge structures 

and problem-solving heuristics that underpin task performance. In a recent study conducted by Wahid 

et al. (2023) in the field of education, knowledge audits were employed to explore the challenges 

associated with designing a professional ethics instructional framework tailored for technical educators 

within higher education settings. Drawing upon expert insights, several strategies were proposed for 

novice technical educators: i) conducting preliminary assessments of students' profiles to determine 

optimal delivery methods, ii) encouraging technical educators to participate in courses focused on 

teaching and learning theories, iii) providing training sessions on alternative pedagogical approaches, 

and iv) fostering an interactive teaching and learning environment where students are actively engaged 

in the process. These strategies offer valuable pathways for enhancing the effectiveness of professional 

ethics instruction among technical educators, ultimately fostering a more engaging and impactful 

learning experience for both educators and students alike. 

Similarly, Alias (2025) employed knowledge audits to analyze the cognitive resources and 

strategies involved in the development of microlearning pedagogical practices within higher education. 

By leveraging expert insights, the study identified key challenges and strategies for designing 
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microlearning modules that align with the AMPLIFY framework. These strategies include developing 

clear objectives, integrating personalized learning pathways, and fostering interactive learning 

experiences. Alias (2025) demonstrated how knowledge audits can uncover critical decision points and 

provide actionable insights to optimize microlearning practices, bridging the gap between theory and 

practical implementation in higher education. 

In summary, ACTA serves as a powerful tool for dissecting complex cognitive tasks and 

uncovering the cognitive processes underlying task performance. Recent research across various 

domains demonstrates the efficacy of ACTA methodologies, including task diagrams, knowledge 

audits, simulation interviews, and cognitive demands tables, in elucidating the cognitive intricacies of 

diverse tasks. By providing a systematic framework for understanding cognitive demands, ACTA 

informs instructional design, training interventions, and performance improvement strategies, thereby 

enhancing task performance and facilitating skill development across diverse domains. 

The primary purpose of this study is to utilize ACTA methodologies to explore the cognitive 

demands involved in establishing learning objectives. Specifically, the objectives of the research are as 

follows: (1) to employ task diagrams and knowledge audit techniques to dissect the cognitive demands 

underlying the establishment of learning objectives, (2) to elicit detailed cognitive processes from 
experts through ACTA methodologies, and (3) and to illuminate the cognitive dimensions of 

establishing learning objectives and their implications for instructional design, training, and educational 

research. 

Understanding learning objectives is crucial for designing effective educational and training 

programs. By leveraging ACTA, this research aims to provide valuable insights into the cognitive 

processes involved in establishing learning objectives. Such insights can inform instructional design 

practices, enhance training effectiveness, and contribute to the advancement of educational research. 

Moreover, in an era characterized by rapid technological advancements and evolving pedagogical 

approaches, the relevance of ACTA in elucidating cognitive demands cannot be overstated. By adopting 

a systematic and evidence-based approach, this study contributes to the growing body of literature on 

ACTA and its utility in understanding complex cognitive tasks such as establishing learning objectives.  

 

2. Literature Review 

 

2.1 Overview of Learning Objectives 

 

Learning objectives serve as fundamental pillars within educational and training programs, 

offering a succinct articulation of the intended outcomes of instruction. These objectives act as 

navigational beacons for both learners and instructors, delineating the knowledge, skills, and 

competencies that learners are expected to acquire throughout the learning journey. As emphasized by 

Orr (2022), learning objectives play an indispensable role in guiding instructional design, assessment, 

and evaluation efforts, ensuring a cohesive alignment between educational activities and desired 

learning outcomes. By providing a clear roadmap, learning objectives not only enhance the overall 

effectiveness of instruction but also facilitate the measurement of learner progress and attainment of 

educational goals. In essence, they form the backbone of pedagogical frameworks, fostering a structured 

and purposeful approach to teaching and learning. 

 

2.2  Theoretical Frameworks Related to Learning Objectives 

 

Several theoretical frameworks underpin the conceptualization and design of learning objectives, 

offering valuable insights into the cognitive processes involved in learning. These frameworks not only 

guide instructional design but also facilitate the development of effective teaching strategies. Among 

the prominent theoretical frameworks related to learning objectives is the Behavioural Objectives 

framework, which is deeply rooted in behaviourism, alongside Cognitive Learning Theories and 

Taxonomies of Learning. These frameworks collectively provide comprehensive guidance for 

educators in designing meaningful learning experiences, understanding the cognitive processes 

underlying learning, and categorizing learning objectives based on cognitive complexity. 
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2.2.1 Behavioural Objectives 

 

Behaviourism, pioneered by psychologists such as B.F. Skinner asserts that human behaviour is 

shaped by external stimuli and reinforcement (Skinner, 1938). In the context of learning objectives, the 

Behavioural Objectives framework emphasizes observable and measurable learning outcomes. By 

specifying the desired learner behaviours in terms of performance criteria, this framework enables 

educators to articulate clear expectations and facilitate precise assessment and evaluation. 

Research supporting the efficacy of Behavioural Objectives in educational settings is abundant. 

For instance, an exploratory study by Osueke et al. (2018) found that learning outcomes were 

significantly improved when instructional objectives were clearly defined and aligned with assessment 

measures. Moreover, the research indicated that students commonly perceived learning objectives as 

beneficial, as they assisted them in narrowing their focus and structuring their learning. This highlights 

the practical benefits of implementing well-defined learning objectives in educational contexts. 

Similarly, a study by Rezki and Tatai (2019) demonstrated that students exposed to well-defined 

behaviours experienced a significant enhancement in their language performance. The findings revealed 

that educators who utilized behavioural objectives effectively structured their lessons to align with 
specific learning outcomes, thereby providing students with clear direction and expectations. This 

structured approach fostered a more focused learning environment, allowing students to better engage 

with the material and demonstrate improved language proficiency. Moreover, the study highlighted the 

importance of incorporating Robert Mager's theory of behavioural objectives into language instruction, 

as it facilitated a systematic and goal-oriented approach to teaching and learning. Overall, the research 

underscores the positive impact of implementing behavioural objectives on students' language learning 

outcomes. 

Moreover, the Behavioural Objectives framework provides a structured approach to instructional 

design, guiding educators in the development of learning activities and assessments that directly align 

with desired outcomes. This alignment is crucial for fostering meaningful learning experiences and 

ensuring that learners acquire the intended knowledge and skills. The learning objectives specified 

within this framework follow a structured format, encompassing the learner, the behaviour, and the 

conditions and criteria for determining mastery (Redding, 2018). This systematic approach ensures that 

educators articulate clear expectations and facilitate precise assessment and evaluation. By including 

components such as the learner/behaviour, condition, and criteria for mastery, educators can effectively 

communicate the intended learning outcomes and tailor instruction to meet the diverse needs of learners. 

In summary, the Behavioural Objectives framework, rooted in behaviourism, offers a systematic 

approach to designing learning objectives that are observable, measurable, and conducive to effective 

assessment. Supported by empirical research, this framework continues to inform instructional practices 

and contribute to the enhancement of learning outcomes in diverse educational contexts. 

 

2.2.2 Cognitive Learning Theories 

 

Cognitive Learning Theories, including constructivism and cognitivism, are pivotal in shaping 

our understanding of how learners acquire knowledge and skills (Ertmer & Newby, 2013). These 

theories prioritize the role of cognitive processes, such as attention, memory, and problem-solving, in 

the learning process. By focusing on mental activities, cognitive learning theories offer valuable insights 

into how learners perceive, process, and retain information. 

Constructivism posits that learners actively construct their understanding of the world by 

integrating new knowledge with existing cognitive structures (Shah, 2019). This theory emphasizes the 

importance of meaningful learning experiences and the social context in which learning occurs. Recent 

research in constructivism has underscored the significance of integrating constructivist principles into 

teaching practices, aiming to create effective learning environments for all students. By incorporating 

these principles, educators can enhance meaningful learning and critical thinking skills, ultimately 

leading to improvements in academic standards and student performance (Zajda, 2021). Additionally, 

Bharathi and Pande (2024) found that constructivist principles, such as maximizing existing knowledge, 

experiential learning, and adaptive cognition, play a significant role in fostering creative thinking skills. 

Their study highlights the importance of these constructivist principles in promoting the development 
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of creative thinking abilities, particularly in the transition from online to hybrid learning environments 

in the post-pandemic era. 

Cognitivism, on the other hand, emphasizes the internal mental processes involved in learning, 

such as attention, memory, and problem-solving (Clark, 2018). This theory suggests that learning is an 

active process of mental restructuring, where learners organize information into meaningful schemas 

and apply cognitive strategies to solve problems. Recent studies in cognitive psychology have 

elucidated the role of metacognitive processes, such as self-regulation and reflection, in enhancing 

learning outcomes (Khiat & Vogel, 2022). Self-regulated learning theory suggests that teachers can 

leverage metacognitive elements to improve students' cognitive abilities and enhance pedagogical 

knowledge and teaching efficiency (Hamzah, Hamzah & Zulkifli, 2023). By incorporating this theory 

into teaching and learning practices, educators can effectively cultivate students' thinking skills based 

on metacognition. This underscores the importance of integrating metacognitive strategies into 

instructional design to support students' overall learning and development. 

Research supporting cognitive learning theories underscores their practical implications for 

instructional design and pedagogy. For example, Wilson (2020) found that instructional strategies based 

on cognitive learning theories, such as inquiry-based instruction, were associated with higher student 
achievement. Similarly, Dorji (2021) found that cognitive learning theories such as problem-based 

learning increase students’ achievement. Similarly, a study by Tsiriotakis et al. (2021) demonstrated the 

effectiveness of cognitive apprenticeship models in fostering deep conceptual understanding and 

transferable skills. The findings indicate that the cognitive apprenticeship model facilitated 

improvements in the students' writing abilities, leading to stronger, higher quality, and longer 

argumentative essays. These findings highlight the effectiveness of cognitive learning theories in 

guiding instructional practices and improving learning outcomes across diverse educational settings. 

In summary, cognitive learning theories provide a robust framework for understanding the 

cognitive processes involved in learning and inform the development of effective instructional 

strategies. Supported by recent research, these theories continue to shape educational practices and 

contribute to the enhancement of learning outcomes across diverse learning contexts. 

 

2.2.3 Taxonomies of Learning 

 

Taxonomies of Learning, exemplified by Bloom's taxonomy and Anderson and Krathwohl's 

revised taxonomy, are foundational tools in educational planning and assessment. These taxonomies 

offer hierarchical frameworks for categorizing learning objectives based on cognitive complexity, 

allowing educators to design instruction that addresses diverse cognitive levels and fosters deeper 

understanding. 

Bloom's taxonomy, initially developed in the 1950s and revised in the 2000s, outlines a hierarchy 

of cognitive processes ranging from simple to complex. The taxonomy includes six levels: 

Remembering, Understanding, Applying, Analysing, Evaluating, and Creating (Krathwohl, 2002; 

Anderson & Krathwohl, 2001). Each level represents increasingly sophisticated cognitive tasks, from 

basic recall of information to the synthesis of new ideas. Recent research has underscored the enduring 

relevance of Bloom's taxonomy in instructional design, with studies demonstrating its utility in 

promoting critical thinking and problem-solving skills across various educational contexts. For 

instance, Niazi and Lodhi (2021) concluded that incorporating Bloom's objectives of teaching would be 

able to improve English language learning among students at the tertiary level. Additionally, Nurmatova 

and Altun (2023) found in their review analysis that using Bloom’s Taxonomy provides EFL teachers 

with a guide and diverse set of tools to support the development of language skills and cognitive abilities 

suitable for all types of learners. Overall, these findings highlight the importance of integrating Bloom's 

taxonomy into educational practices to enhance learning outcomes and foster the growth of students' 

cognitive abilities 

In summary, taxonomies of learning provide essential frameworks for categorizing learning 

objectives and guiding instructional design. Supported by recent research, these taxonomies continue 

to inform pedagogical practices and contribute to the development of students' cognitive skills and 

abilities across diverse educational settings. 
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3. Research Methodology 

 

This study utilized Applied Cognitive Task Analysis (ACTA) to dissect the intricate cognitive 

demands and skills involved in establishing learning objectives. The methodology comprises two key 

ACTA techniques: task diagrams and knowledge audit. Task diagrams are developed to illustrate 

procedural steps, while knowledge audits assess existing skills. ACTA suggests that conducting ACTA 

methods requires interviewing three to five experts (Militello et al., 1997). For this study, five experts 

in higher education were selected. All participants had more than 15 years of experience in higher 

education, with roles in curriculum design, instructional planning, and assessment strategies. The group 

represented diverse expertise, including education theory, instructional design, and curriculum and 

instruction, ensuring a comprehensive understanding of learning objectives. The participants held senior 

academic positions, such as deputy dean, department heads, and curriculum committee members, 

contributing to their familiarity with aligning learning objectives to institutional and accreditation 

standards. Additionally, the experts had authored high-impact research articles and contributed to policy 

documents related to curriculum development and instructional design. They also represented a mix of 

public and private higher education institutions, providing a well-rounded perspective on curriculum 
and instruction across varied educational contexts. The group comprised four male and one female 

participant. By including participants with extensive and diverse expertise, this study ensured the 

reliability and applicability of the findings to broader educational contexts. 

Data collection involved the administration of ACTA methodologies, including task diagrams 

and knowledge audits. Data collection was conducted over a eight-week period and involved the 

structured administration of ACTA methodologies, specifically Task Diagram and Knowledge Audit 

techniques. Interviews were scheduled based on participants' availability to allow for comprehensive 

discussions, and all participants were briefed on the study's objectives and procedures prior to the 

sessions. Informed consent was obtained from each participant. Task diagram interviews were 

conducted, focusing on deconstructing the process of establishing learning objectives into smaller 

subtasks, as guided by the Task Diagram prompts. These interviews lasted approximately 60–90 

minutes, with audio recordings and notes taken for subsequent analysis. Following this, Knowledge 

Audit sessions were conducted with the same participants to delve deeper into the cognitive strategies, 

cues, and challenges associated with establishing learning objectives. These interviews also lasted 60–

90 minutes and were similarly recorded for transcription and analysis. All interviews were transcribed 

verbatim and coded using thematic analysis techniques. Findings from both Task Diagram and 

Knowledge Audit sessions were synthesized to develop a comprehensive understanding of the cognitive 

processes involved in establishing learning objectives. This structured approach to data collection 

ensures transparency and facilitates replicability in future studies.  

 

3.1 Task Diagram 

 

The first phase of Applied Cognitive Task Analysis (ACTA), the task diagram technique, was 

utilized to identify and elicit a comprehensive list of cognitive abilities necessary for establishing 

learning objectives. Through interviews with subject matter experts, cognitive and non-cognitive skills 

essential for learning objectives were distinguished. Task diagram interviews were conducted to 

deconstruct the process of establishing learning objectives into smaller subtasks, aiming to identify 

between three to six relevant subtasks. The interview questions were formulated based on sample 

questions presented by Militello et al. (1997). These questions served as a valuable reference to ensure 

the thoroughness and effectiveness of the interview process. By utilizing established sample questions, 

the interview can gather insightful information and insights from the experts regarding the subtasks and 

their relationship to the overall tasks.  
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Task Diagram Prompts: 

(Used to deconstruct the process of establishing learning objectives into key procedural steps.) 

1. What are the main steps you follow when establishing learning objectives in a course or training 

program? 

2. Can you break down the process into smaller tasks? How do these tasks connect to one another? 

3. Are there any critical decisions you make at each stage of the process? What factors influence 

these decisions? 

4. Are there points in the process where things could go wrong? What potential errors or 

challenges might arise? 

5. Can you provide an example of a time when defining learning objectives was particularly 

challenging? How did you address it? 

6. If you had to explain this process to a new educator, how would you structure it? What are the 

most important elements to emphasize? 

7. Which aspects of this process require the most cognitive effort or expert judgment? 

8. What tools or resources do you rely on when developing learning objectives? 

9. How do you determine whether a learning objective is well-defined and effective? 
 

3.2 Knowledge Audit 

 

The second phase of ACTA, the knowledge audit method, involved using a series of questions to 

elicit examples suitable for describing various types of domain knowledge or abilities. In-depth 

interviews were conducted to explore cognitive task challenges identified through the task diagram 

technique. Insights into cues, strategies, and management of difficulties in establishing learning 

objectives, as well as underlying causes of these challenges, were sought through the knowledge audit. 

To guide the interviews and ensure a thorough exploration of the issues, a set of prompts was employed. 

These prompts, adapted from the inquiries proposed by Militello et al. (1997), are recognized for their 

effectiveness in extracting valuable insights in comparable contexts. Utilizing these prompts enables a 

systematic collection of detailed responses during the interviews, illuminating the experiences and 

expertise of the participants. The knowledge audit interviews aimed to provide a comprehensive 

understanding of the cognitive challenges inherent in the tasks, as well as the associated cues, strategies, 

and management approaches utilized by experts. Through the identification of these challenges' root 

causes, targeted interventions and solutions were developed to establish learning objectives. 

 

Knowledge Audit Prompts: 

(Used to elicit deeper cognitive strategies, cues, and expertise in setting learning objectives.) 
1. What are the most critical knowledge and skills required to effectively establish learning 

objectives? 

2. What cues do you rely on to determine whether a learning objective is appropriate or needs 

revision? 

3. Can you describe a situation where you had to modify a learning objective? What prompted the 

change? 

4. How do you distinguish between an effective and an ineffective learning objective? 

5. What types of decisions do you have to make when aligning learning objectives with curriculum 

standards? 

6. What strategies do you use when encountering difficulties in defining or refining learning 

objectives? 

7. Can you recall a case where a misalignment between learning objectives and assessments 

impacted learning outcomes? How did you address it? 

8. What information or data sources do you use when defining learning objectives? 

9. What do novice educators often struggle with when crafting learning objectives, and what 

advice would you give them? 

10. How do you adjust learning objectives based on feedback from students, colleagues, or 

assessments? 
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4. Findings  

 

The findings of the study are presented in two distinct sections: task diagram and knowledge 

audit. Each section offers a detailed analysis of the data collected through the respective method, 

providing valuable insights into the cognitive processes underlying the establishment of learning 

objectives. The task diagram section elucidates the procedural steps involved in designing and 

developing learning objectives, while the knowledge audit section delves into the existing skills and 

cognitive challenges identified by experts. Together, these sections provide a comprehensive analysis 

of the research outcomes and their implications for instructional design and educational practice as 

presented in the following section 4.1. 

 

4.1 Task Diagram 

 

The initial phase of the ACTA, known as the Task Diagram, aims to thoroughly identify and 

delineate the essential steps in establishing learning objectives. This phase entails demonstrating the 

sequence and interdependencies of these steps, offering a clear overview of the learning objectives 
process as a whole. By doing so, it enables the identification of the fundamental components necessary 

for effective instructional design and curriculum development. Based on the task diagram, the analysis 

reveals eight fundamental themes that provide a vital overview of learning objectives and its essential 

components. These components play a crucial role in ensuring the successful implementation of 

learning objectives, including clear articulation of objectives, alignment with curriculum standards, 

consideration of learners' needs and abilities, incorporation of assessment strategies, and provision of 

feedback mechanisms. Additionally, the task diagram highlights the iterative nature of the process, 

emphasizing the importance of ongoing evaluation and refinement to optimize learning outcomes. 

Figure 4.1 below illustrates the task diagram of the process of establishing learning objectives. 

 

Figure 4.1 

 
Task Diagram of the Process of Establishing Learning Objectives 

 

 
 

4.2 Knowledge Audit 

 

During the knowledge audit table technique interviews, experts shared insights into the cues and 

strategies they rely on when faced with difficulties in establishing learning objectives. Cues are 

indicators or prompts guiding the design and implementation of cognitive tasks related to establishing 

learning objectives, while strategies are deliberate approaches employed to integrate cognitive tasks 

effectively. The steps identified through the Task Diagram process, such as Identifying Learning Needs 

and Defining Learning Objectives, served as the basis for the Knowledge Audit phase. Detailed 

examples of cues, strategies, and challenges associated with these steps are provided in the Knowledge 

Audit Table (Table 4.1). Building upon the previously explained task diagram, the cognitive skills 
identified by experts were further examined. In Table 4.1, the knowledge audit table encompasses the 

cues and strategies recognized by experts as essential cognitive elements within the process of 
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establishing learning objectives. This table serves as a valuable resource, providing educators with 

insights into effective approaches and techniques for overcoming cognitive challenges in instructional 

design and curriculum development. 

 

Table 4.1 

 

Knowledge Audit Table 

 

No. Critical Cognitive 

Components of 

Establishing 

Learning 

Objectives 

Cues and Strategies Why Difficult? 

1.  Identifying 

students’ learning 

needs 

Cues: 

1. Varied performance levels 

among students in the classroom. 

2. Lack of engagement or 

participation in certain subjects 

or activities. 

3. Student inquiries or questions 

indicating confusion or gaps in 

understanding. 

4. Observations of student 

behaviour, such as disinterest or 

frustration during lessons. 

5. Discrepancies between students' 

stated interests and their 

demonstrated abilities. 

 

Strategies: 

1. Conducting diagnostic 

assessments to identify students' 

strengths and weaknesses. 

2. Using informal methods such as 

classroom observations and 

student interviews to gather 

insights. 

3. Reviewing past academic records 

and performance data to identify 

trends. 

4. Collaborating with colleagues or 

specialists to gain additional 

perspectives. 
5. Providing opportunities for 

student self-assessment and 

reflection. 

 

 

 

1. Students may have 

varying learning styles or 

preferences, making it 

challenging to address 

everyone's needs 

effectively. 

2. Limited resources or 

support services may 

constrain the ability to 

provide personalized 

assistance. 

3. Time constraints within 

the curriculum may make 

it difficult to dedicate 

sufficient attention to 

individual student needs. 

4. Language barriers or 

cultural differences may 

hinder communication 

and understanding. 

5. Some students may have 

unidentified learning 

disabilities or other 

underlying factors 

impacting their learning 

process. 

2.  Defining learning 

objectives 

 

 

 

Cues: 

1. Discrepancies between stated 

curriculum standards and 

students' current knowledge or 

skills. 

1. Balancing the need for 

specificity with the 

flexibility to 

accommodate diverse 

learners and instructional 

contexts. 
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No. Critical Cognitive 

Components of 

Establishing 

Learning 

Objectives 

Cues and Strategies Why Difficult? 

2. Feedback from previous 

assessments indicating areas of 

weakness or misunderstanding. 

3. Observations of student 

engagement levels and 

participation during lessons. 

4. Input from colleagues, 

administrators, or external 

stakeholders regarding 

educational priorities or goals. 

5. Changes in student 

demographics, needs, or interests 

over time. 

 

Strategies: 

1. Reviewing curriculum 

frameworks, standards, and 

guidelines to ensure alignment. 

2. Conducting needs assessments or 

surveys to gather input from 

students, parents, and other 

stakeholders. 

3. Collaborating with colleagues to 

identify common learning goals 

and objectives across grade 

levels or subject areas. 

4. Incorporating principles of 

backward design to align 

learning objectives with desired 

outcomes and assessments. 

5. Using SMART criteria (Specific, 

Measurable, Achievable, 

Relevant, Time-bound) to ensure 

clarity and effectiveness in 

defining objectives. 

2. Ensuring that learning 

objectives are both 

rigorous and attainable 

within the constraints of 

available resources and 

instructional time. 

3. Addressing the potential 

for ambiguity or 

misunderstanding among 

stakeholders regarding 

the purpose and scope of 

learning objectives. 

4. Accounting for the 

dynamic nature of 

educational 

environments and the 

evolving needs of 

students and 

communities. 

5. Navigating competing 

priorities and demands 

within the curriculum, 

school, or district, which 

may influence the 

selection and 

prioritization of learning 

objectives. 

3.  Aligning learning 

objectives with 

curriculum 

standards 

Cues:  

1. Discrepancies between stated 

curriculum standards and current 

learning objectives. 

2. Feedback from curriculum 

specialists or administrators 

regarding alignment issues. 

3. Analysis of student performance 

data revealing gaps in alignment 

with curriculum standards. 

4. Comparison of learning 

objectives to specific standards or 

competencies outlined in 

curriculum documents. 

1. Curriculum standards 

may be complex or 

extensive, requiring 

careful analysis and 

interpretation to ensure 

alignment with learning 

objectives. 

2. Changes in curriculum 

standards or educational 

policies may necessitate 

ongoing adjustments to 

learning objectives and 

instructional practices. 

3. Balancing the need for 

alignment with 
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No. Critical Cognitive 

Components of 

Establishing 

Learning 

Objectives 

Cues and Strategies Why Difficult? 

5. Observations of instructional 

materials, assessments, and 

activities to assess alignment with 

curriculum standards. 

 

Strategies: 

1. Mapping learning objectives to 

specific standards or 

competencies outlined in the 

curriculum documents to ensure 

alignment. 

2. Revising or refining learning 

objectives to better reflect the 

scope and depth of content 

covered in the curriculum 

standards. 

3. Integrating interdisciplinary 

connections and real-world 

applications to enhance the 

relevance and authenticity of 

learning objectives. 

4. Providing professional 

development opportunities for 

educators to deepen their 

understanding of curriculum 

standards and effective alignment 

strategies. 

5. Collaborating with colleagues to 

share resources, ideas, and best 

practices for aligning learning 

objectives with curriculum 

standards. 

curriculum standards 

while maintaining 

flexibility to address 

diverse student needs and 

interests. 

4. Limited resources or 

instructional time may 

constrain the ability to 

fully align learning 

objectives with 

curriculum standards. 

5. Ensuring that learning 

objectives are both 

rigorous and attainable 

within the constraints of 

available resources and 

instructional time. 

4. Considering 

learners' needs and 

abilities 

Cues: 

1. Variability in student 

performance levels within the 

classroom. 

2. Observations of student 

engagement, participation, and 

behaviour during lessons. 

3. Feedback from students regarding 

their interests, preferences, and 

learning styles. 

4. Analysis of student performance 

data, including assessments and 

progress reports. 

5. Input from parents, guardians, or 

other stakeholders regarding 

students' individual needs and 

abilities. 

 

1. Balancing the diverse 

needs and abilities of 

students within a single 

classroom can be 

challenging. 

2. Limited resources or 

support services may 

constrain the ability to 

provide individualized 

instruction. 

3. Addressing 

individualized needs 

while maintaining 

coherence and 

consistency in 

instruction. 

4. Adapting instructional 

materials and activities to 
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Components of 

Establishing 

Learning 

Objectives 

Cues and Strategies Why Difficult? 

 

 

 

Strategies: 

1. Conducting needs assessments or 

surveys to gather information 

about students' interests, 

preferences, and learning styles. 

2. Providing differentiated 

instruction to accommodate 

diverse learners and address 

individual needs. 

3. Offering flexible grouping 

arrangements to facilitate peer 

collaboration and support. 

4. Implementing Universal Design 

for Learning (UDL) principles to 

create inclusive and accessible 

learning environments. 

5. Providing opportunities for 

student self-assessment and 

reflection to promote 

metacognitive awareness. 

meet the needs of 

students with varying 

abilities and learning 

styles. 

5. Ensuring equitable access 

to educational 

opportunities for all 

students, regardless of 

their individual needs and 

abilities. 

 

 

 

 

 

5. Developing 

assessment 

strategies 

Cues: 

1. Variability in student 

performance levels observed 

during classroom activities and 

assignments. 

2. Feedback from students 

indicating areas of strength and 

weakness in their understanding 

of course material. 

3. Analysis of student performance 

on formative assessments, 

quizzes, or homework 

assignments. 

4. Review of curriculum standards 

or learning objectives to identify 

specific knowledge and skills to 

be assessed. 

5. Input from colleagues, curriculum 

specialists, or assessment experts 

regarding effective assessment 

practices. 

 

Strategies: 

1. Aligning assessment strategies 

with learning objectives and 

curriculum standards to ensure 

validity and reliability. 

1. Ensuring that assessment 

strategies accurately 

measure desired learning 

outcomes while 

minimizing bias or 

subjectivity. 

2. Balancing the need for 

summative assessments 

to evaluate student 

achievement with 

formative assessments to 

support learning. 

3. Addressing logistical 

challenges such as time 

constraints, resource 

limitations, and 

administrative 

requirements. 

4. Adapting assessment 

strategies to 

accommodate diverse 

learners with varying 

abilities, backgrounds, 

and learning styles. 

5. Ensuring that assessment 

practices are fair, 

equitable, and accessible 
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Components of 

Establishing 

Learning 

Objectives 

Cues and Strategies Why Difficult? 

2. Using a variety of assessment 

formats, such as written tests, oral 

presentations, projects, or 

performance tasks, to 

accommodate diverse learners. 

3. Incorporating formative 

assessments throughout 

instruction to monitor student 

progress and provide timely 

feedback. 

4. Providing rubrics or scoring 

guides to clarify expectations and 

criteria for assessment. 

5. Offering opportunities for student 

self-assessment and reflection to 

promote metacognitive awareness 

and ownership of learning. 

to all students, regardless 

of their individual needs 

or circumstances. 

 

 

 

 

 

6. Providing feedback 

mechanisms 

 

Cues: 

1. Observations of student 

performance during classroom 

activities, discussions, or 

presentations. 

2. Analysis of student work, 

including assignments, projects, 

and assessments. 

3. Feedback from students, either 

solicited through surveys or 

provided voluntarily during class 

discussions. 

4. Peer assessments or reviews 

conducted by students to provide 

feedback to their peers. 

5. Input from colleagues or 

administrators regarding effective 

feedback practices. 

 

Strategies: 

1. Offering timely and specific 

feedback that is focused on 

student performance relative to 

learning objectives or criteria. 

2. Using a variety of feedback 

formats, such as written 

comments, oral feedback, rubrics, 

or self-assessment tools. 

3. Providing opportunities for 

students to revise or improve their 

work based on feedback received. 

1. Balancing the need for 

feedback that is both 

constructive and 

supportive with the desire 

to motivate and engage 

students. 

2. Addressing logistical 

challenges such as time 

constraints, workload, 

and competing priorities. 

3. Providing feedback that 

is individualized and 

personalized to meet the 

diverse needs and 

abilities of students. 

4. Ensuring that feedback is 

actionable and 

meaningful, providing 

students with clear 

guidance on how to 

improve their 

performance. 

5. Fostering a culture of 

feedback that values 

continuous improvement 

and encourages students 

to actively engage with 

feedback to enhance their 

learning. 

 

 

 

 



Asian Journal of University Education (AJUE) 

Volume 21, Number 2, June 2025 

 417 

No. Critical Cognitive 

Components of 
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4. Incorporating peer feedback and 

peer review activities to promote 

collaboration and peer learning. 

5. Establishing clear expectations 

and criteria for feedback to ensure 

consistency and fairness. 

 

 

7. Implementing 

objectives 

Cues: 

1. Observations of student 

engagement, participation, and 

understanding during lessons. 

2. Analysis of student work and 

performance on assessments 

related to the objectives. 

3. Feedback from students regarding 

their experiences with the 

instructional activities and 

materials. 

4. Reflection on the effectiveness of 

instructional strategies and 

resources used to support the 

objectives. 

5. Input from colleagues or 

administrators regarding the 

alignment and implementation of 

objectives. 

 

Strategies: 

1. Designing lesson plans and 

activities that explicitly address 

the objectives and provide 

opportunities for active student 

engagement. 

2. Differentiating instruction to 

meet the diverse needs and 

abilities of students while still 

working toward the objectives. 

3. Incorporating formative 

assessment strategies to monitor 

student progress and adjust 

instruction as needed. 

4. Providing scaffolding and support 

to help students achieve the 

objectives, such as modeling, 

guided practice, and feedback. 

5. Collaborating with colleagues to 

share resources, ideas, and best 

practices for implementing 

objectives effectively. 

1. Balancing the need for 

rigorous and challenging 

objectives with the need 

to ensure that they are 

attainable for all students. 

2. Addressing logistical 

challenges such as time 

constraints, resource 

limitations, and 

classroom management 

issues. 

3. Responding to 

unexpected events or 

disruptions that may 

impact the 

implementation of 

objectives. 

4. Ensuring that 

instructional materials 

and activities are aligned 

with the objectives and 

support student learning. 

5. Fostering a supportive 

and inclusive learning 

environment where all 

students feel motivated 

and empowered to work 

toward the objectives. 
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8. Evaluating and 

refining the process 

iteratively 

Cues: 

1. Analysis of student performance 

data, including assessment results 

and progress towards learning 

objectives. 

2. Feedback from students, parents, 

colleagues, or administrators 

regarding the effectiveness of 

instructional practices. 

3. Observations of classroom 

instruction, student engagement, 

and participation. 

4. Reflection on the outcomes of 

instructional decisions and their 

impact on student learning. 

5. Comparison of current practices 

to research-based best practices 

and educational standards. 

 

 

 

Strategies: 

1. Using formative assessment data 

to inform instructional decisions 

and adjust teaching strategies as 

needed. 

2. Seeking input from colleagues 

through professional learning 

communities or collaborative 

planning meetings. 

3. Conducting action research or 

case studies to systematically 

investigate the effectiveness of 

instructional practices. 

4. Implementing a cycle of 

continuous improvement, where 

feedback is collected, analysed, 

and used to make informed 
changes. 

5. Engaging in ongoing professional 

development to stay informed 

about current research and best 

practices in education. 

1. Balancing the need for 

continuous improvement 

with the demands of daily 

instruction and 

administrative 

responsibilities. 

2. Addressing resistance to 

change among 

stakeholders who may be 

accustomed to traditional 

practices. 

3. Ensuring that evaluation 

processes are fair, 

transparent, and 

evidence-based. 

4. Identifying and 

prioritizing areas for 

improvement based on 

available data and 

resources. 

5. Sustaining momentum 

for improvement efforts 

over time, especially in 

the face of competing 

priorities and external 

pressures. 
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5. Discussion 

 

The findings from the task diagram and knowledge audit shed light on the intricate cognitive 

demands and skills involved in establishing learning objectives. The task diagram provided a 

comprehensive overview of the procedural steps necessary for this process, highlighting key 

components such as identifying learning needs, defining objectives, aligning with curriculum standards, 

considering learners' needs and abilities, developing assessment strategies, providing feedback 

mechanisms, implementing objectives, and evaluating and refining the process iteratively. 

One of the key themes identified through the task diagram was the importance of aligning 

learning objectives with curriculum standards. This alignment ensures that instructional goals are 

coherent, relevant, and consistent with established educational benchmarks. By mapping learning 

objectives to specific standards or competencies outlined in curriculum documents, educators can 

ensure that their instructional practices are aligned with broader educational goals and objectives. 

Research by Crouch and DeStefano (2017) underscores the significance of coherence in instructional 

components, showing that interventions focusing on tightly aligned pedagogical practices can lead to 

substantial improvements in student learning. For example, programs like Tusome in Kenya, which 
incorporate a coherent package of instructional materials, teacher training, and student resources 

calibrated to learners' levels, have achieved significant effect sizes in enhancing learning outcomes 

(Freudenberger and Davis, 2017; Piper et al., 2018). Similarly, the findings of Meng (2023) underscores 

how aligning instructional practices with education quality standards can cultivate positive learning 

environments and enhance student achievement. This highlights the importance of aligning not only 

learning objectives but also formal curriculum standards and teacher instruction to promote student 

learning. 

The knowledge audit further elucidated the cognitive demands associated with establishing 

learning objectives, focusing on cues and strategies employed by educators to navigate this complex 

process. Educators rely on a variety of cues, such as discrepancies between stated curriculum standards 

and current learning objectives, feedback from students and colleagues, and observations of student 

performance, to inform their decision-making process. Strategies for addressing these cues include 

conducting needs assessments, revising learning objectives, integrating interdisciplinary connections, 

and providing differentiated instruction.  

However, the knowledge audit also revealed several challenges inherent in this process. Aligning 

with curriculum standards presents a complex task, as highlighted by the findings of Zhao, Zhao, and 

Li (2023) in their multi-case study examining the effectiveness of aligning teaching, learning, and 

assessment in classroom project-based learning. Their findings highlighted that the lack of alignment 

among instructional elements and curriculum standards is primarily attributed to teachers' limited 

engineering knowledge and the unique characteristics of project-based learning in classrooms. These 

insights underscore the need for targeted teacher training and instructional support to address these 

challenges and enhance the alignment between project-based learning and curriculum standards. 

Additionally, balancing the diverse needs and abilities of students while maintaining alignment with 

curriculum standards can be challenging. Limited resources, time constraints, and competing priorities 

may further complicate efforts to establish effective learning objectives. Assey and Babyegeya (2022) 

highlighted that inadequate teaching and learning environments, challenges with instructional mediums, 

limited parental engagement, teacher shortages, deficient managerial skills among school leaders, and 

a lack of in-service training for teachers are the primary obstacles to effective teaching, learning, and 

assessment. Additionally, addressing individualized needs while maintaining coherence and 

consistency in instruction requires careful planning and coordination (UNESCO, 2023). 

Despite these challenges, the findings underscore the importance of employing systematic 

approaches, such as the task diagram and knowledge audit, to inform instructional decision-making and 

promote student learning. By leveraging insights from cognitive task analysis, educators can develop 

more targeted and effective instructional practices, ultimately enhancing the quality of education for all 

students.  

 

 

 

 



Asian Journal of University Education (AJUE) 

Volume 21, Number 2, June 2025 

 420 

6. Conclusion 

 

This study has demonstrated the effectiveness of Applied Cognitive Task Analysis (ACTA) in 

deconstructing and understanding the complex process of establishing learning objectives. By 

employing techniques such as the task diagram and knowledge audit, we uncovered not only the 

sequential procedural steps involved but also the deeper cognitive strategies that educators utilize to 

align learning objectives with curriculum standards. This alignment is crucial for ensuring that 

instructional goals are coherent, relevant, and effectively integrated into the broader educational 

framework. 

The task diagram methodically revealed each stage in the establishment of learning objectives, 

highlighting critical junctures where decisions must be aligned with curricular benchmarks and learner 

needs. Meanwhile, the knowledge audit illuminated the cognitive demands placed on educators, 

revealing the nuanced cues and strategic decision-making processes that underpin effective instructional 

design. These insights emphasize the value of a systematic approach in navigating the inherent 

challenges of balancing diverse student needs, limited resources, and evolving curricular demands. 

Our findings have significant implications for both educational practice and research. For 
practitioners, the study offers a structured framework that can be directly applied to enhance 

instructional design and assessment practices, thereby promoting improved student learning outcomes. 

For researchers, the application of ACTA in this context opens new avenues for exploring the 

intersection of cognitive processes and pedagogical strategies, suggesting that further investigation into 

this area could yield innovative methods for refining educational practices. 

Future research should build on these findings by integrating advancements in cognitive science 

and educational technology to further refine instructional design models. Moreover, sustained 

professional development and collaboration among educators are imperative for fostering continuous 

improvement in instructional practices. Through these efforts, we can work toward an educational 

environment that is not only responsive to the cognitive demands of teaching but also proactive in 

advancing the quality of education for all learners. 

In summary, this study not only advances our understanding of the cognitive dimensions involved 

in establishing learning objectives but also provides a compelling argument for the adoption of 

systematic, evidence-based approaches in instructional decision-making. By doing so, it lays a robust 

foundation for future innovations in educational practice and policy, ultimately contributing to 

enhanced student success in a rapidly evolving educational landscape. 
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