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Abstract  

Critical knowledge, compared with knowledge, emphasizes the vital knowledge that is 

valuable and competitive in the future. This study concentrates on the critical knowledge of 

teaching tools and techniques to achieve the educational objectives of Bloom Taxonomy in a 

digital education environment that is teacher-centered oriented with high technology support. 

Utilizing knowledge elicitation to interact with experts through interviews to capture the deep 

smartness and representing the know-what and know-how through knowledge mapping, which 

transfers the tacit knowledge in experts’ heads into explicit knowledge. Therefore, we propose 

a guideline for university teachers as a reference to teach to accomplish the educational goals 

step by step, eliminating the knowledge rework and prospecting the potential of innovation in 

particular. 
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1. Introduction  

The full-scale outbreak of covid-19 has accelerated the evolution of the education model, 

shifting in the direction of digital teaching. In spite of the fact that universities took the online 

teaching model as the solution, the studies indicated that teachers more frequently adopt 

teacher-centered oriented methods in the virtual classroom and transfer the knowledge with 

associated technical support (De Aldama & Pozo, 2016; Pozo et al., 2021). Therefore, the 

university's educational model has gradually formed a high-tech teacher-centered teaching 

environment. 

While the teaching mode has been changed, its purpose for teachers is still to transfer the 

knowledge to students, help students learn knowledge, and achieve educational objectives. The 

well-known classification for teaching methods is Bloom's taxonomy (Bloom et al., 1956), 

which is a hierarchical models used to classify educational objectives into different levels. In 

online teaching practical exercises for more than two years, teachers' experience in know-what 

and know-how of the teaching tools and techniques have been formulated to help students 

achieve educational objectives in a high-tech teacher-centered environment. On that account, 

transfer and standardize the critical knowledge from those experienced teachers to achieve 

effective transmission from tacit knowledge into explicit knowledge, which is crucial to 

helping students achieve educational objectives of Bloom Taxonomy and avoiding loss cost of 

knowledge and thrive the ability to drive innovation for further development of digital 

education. 

2. Theoretical Framework 

2.1 Bloom Taxonomy 

Bloom taxonomy is a hierarchical framework for categorizing educational objectives 

(Anderson & Krathwohl, 2001), classifying statements of what teachers expect or intend 

students to learn as a result of instruction (Krathwohl, 2002). The cognitive process dimension 

in Bloom Taxonomy contains six categories: Remember, Understand, Apply, Analyze, 

Evaluate and Create. Remember in Bloom Taxonomy is to retrieve, recognize, and recall 

relevant knowledge from long-term memory (Anderson & Krathwohl, 2001); Understand 

served as the connection between new knowledge to be learned and prior knowledge 

(Anderson & Krathwohl, 2001; Myhill & Brackley, 2004); Apply involves using procedures to 

perform exercises or solve problems (Anderson & Krathwohl, 2001); Analyze is the upper-half 

of the levels of learning in Bloom’s taxonomy, and its goal is to assess whether students can 

draw connections between ideas and utilize their critical thinking skills; Evaluate in Bloom 

Taxonomy is making judgments based on criteria and standards through checking and 

critiquing (Anderson & Krathwohl, 2001), students are expected to check such as, whether the 

result is consistent with the hypothesis, whether the methods and tools are reasonable, as well 

as to critique the solutions by standard and monitoring; Create, as the highest level of Bloom 

Taxonomy, requires the accumulation of previous cognitive processes. It is important to noted 
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that the Create do not rely on originality or uniqueness of the result, but emphasize on that 

students are able to synthesize material into a whole (Anderson & Krathwohl, 2001). 

Bloom Taxonomy represented a cumulative hierarchy, that is mastery of each lower 

category was prerequisite to mastery of the next higher one (Krathwohl, 2002). In other words, 

students performing at the Apply level has also mastered the knowledge at the Remember and 

Understand levels, which infer that critical knowledge to perform the educational objectives 

contained in teachers’ heads are also served for students to achieve the top level Create 

gradually. Bloom Taxonomy for classifying educational objectives lays the theoretical 

foundations for the study. 

2.2 Critical Knowledge Transfer 

Knowledge plays an essential role in modern society and accelerates the advancement of 

innovations, which is generally classified into two types: tacit knowledge and explicit 

knowledge. Tacit knowledge also can be defined as know-how, which is invisible and hard to 

express but is deeply rooted in one’s action and experience. In comparison, explicit knowledge 

can be codified in words, text numbers, tables, diagrams, photos, and symbols formally and 

systematically. The conversion taking place from tacit knowledge to explicit knowledge, 

capturing the knowledge from an expert head, is an essential concept in knowledge 

management, which serve people easily understandable.  

However, not all knowledge contained in the expert is valuable or instrumental, which calls 

the need for critical knowledge, not includes all knowledge. Critical knowledge transfer was 

proposed by Leonard, Dorothy A., Walter Swap, and Garvin Barton to support the transfer in 

the particular subset of expertise, which is experience-based knowledge in deep smarts 

(Leonard-Barton et al., 2015). The indicators of deep smarts in cognitive dimension are the 

critical knowledge of know-how and know-what, depends on the superior, experience-based 

techniques and processes (Leonard-Barton & Swap, 2005; Leonard-Barton et al., 2015). They 

argued that eliciting knowledge through smart questioning is a powerful technique to transfer 

the tacit knowledge into explicit knowledge, which directs the methodology for this research. 

3. Methodology 

Before exploring the way of solutions, the research objective shall be clearly stated, which is 

to elicit the tacit knowledge from the expert, which defined as the teaching tools and 

techniques, and transfer it into explicit knowledge with a structure that anyone can understand, 

which provide the guideline for teachers to achieve educational objectives of Bloom 

Taxonomy in high-tech teacher-centered environment. Given the objectives, the conceptual 

framework of the methodology part is demonstrated in Fig. 1 
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Figure 1: Conceptual Framework of Methodology 

 

Purposive sampling would be adopted to identify the sample experts for knowledge 

elicitation; 14 teachers were selected who have won the teaching award prize of Chiang Mai 

University in the last three years. Moreover, additional four samples are selected for 

pre-experiment before conducting the formal interview to test multiple factors, including 

interview question setting, interview way, and duration. A formal interview framework would 

be set based on the opinions and suggestions of the interviewed samples from the 

pre-experiment.  

Content analysis and knowledge mapping would be carried out to analyze and organize the 

content of the formal interview. Knowledge mapping is defined as the process of associating 

items of information or knowledge (Ebener et al., 2006; Vail, 1999), which is visually 

understandable to the audience. Furthermore, verification of the organized interview data with 

the interviewees ensures the authenticity and validity of the research. 

4. Analysis and Result 

Knowledge elicitation includes five steps: describing the role of the expert, targeting deep 

smarts, identifying areas of implicit and tacit knowledge within targets, smart questioning, 

report or archiving, the process is as demonstrate in Figure 2. Hereafter, this chapter would be 

demonstrated the analysis results in steps. 
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Figure 2:  Steps of Knowledge Elicitation(Leonard-Barton et al., 2015) 

4.1 Describing the Role of the Expert 

14 experts were identified with the inclusion that won the teaching award of Chiang Mai 

University, which indicates their expertise in teaching area. Those experts with over 20 years 

teaching experience account for 42.86% of total samples, cover 11 faculties with different 

expertise areas and teaching responsibilities. 

 

Table 1: Role of the Expert 

No. Responsibilities Faculty Experience 

T-01 Lecturer Faculty of Agriculture 4 years 

T-02 Assistant Professor Faculty of Veterinary Medicine 20 years 

T-03 Lecturer Faculty of Science 4.5 years 

T-04 Lecturer Faculty of Economics 4 years 

T-05 Assistant Professor Faculty of Nursing 20 years 

T-06 Lecturer Faculty of Agro-Industry 23 years 

T-07 Lecturer Faculty of Pharmacy 7 years 

T-08 Lecture, MOOC teacher Faculty of Education 5 years 

T-09 Assistant Professor Faculty of Nursing 9 years 

T-10 Lecture, Practice Advisor Faculty of Associated Medical Science 2 years 8 months 

T-11 Assistant Professor Faculty of Business Administration More than 20 years 

T-12 Assistant Professor Faculty of Dentistry 20 years 

T-13 Assistant Professor Faculty of Dentistry 28 years 

T-14 Lecture Faculty of Education 7 years 
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4.2 Targeting Deep Smart and Identifying Areas of Tacit Knowledge within Targets 

As mentioned before, teachers have developed rich experience on teaching in digital 

education, which contains know-what and know-how of teaching tools and techniques. 

Therefore, the main knowledge domain located on the teaching tools and techniques, as well as 

their practice in the classroom, which all contains in the experts’ heads, videlicet tacit 

knowledge.  

Moreover, to define the differences and avoid ambiguities between teaching tools and 

techniques, the definitions are stated clearly as follows: teaching tools are specific and tangible 

items such as teaching aids and software programs, used to assist the teachers’ teaching 

activities and foster the transformation of knowledge, while teaching techniques are simple 

exercises or activities used in the procedure of implementing the tools, such as raising hands 

and group discussion. 

4.3 Smart Questioning Report 

One-to-one interview with structured procedure were carried out to identify and capture the 

knowledge from experts, only 4 experts were interviewed by offline while other 10 experts 

were adopted online interview due to the covid epidemic impact. Moreover, additional four 

sample experts are selected for pre-experiment before conducting the structured interview to 

test multiple factors, including interview question setting, interview way, and duration. A 

formal structured interview framework is set based on the opinions and suggestions of the 

interviewed samples from the pre-experiment. The final version prototype for structured 

interview including interview questions is stated in Table 2. 

 

Table 2: Interview Prototype 

Rapport Building- Working experience 

How long have you worked as a university teacher? 

What are your current teaching responsibilities, grade, and subject? 

Structured Interview 

Suppose we are in the high-tech teacher-centered environment: 

Interview Focus 

(Bloom Taxonomy) 
Questions 

Remember 

(Promote retention) 

If the educational objective for this class is that “Students are able to remember or 

memorize the learned knowledge”, what would you do to help students to remember or 

memorize the presented material? 

Understand 

(Promote transfer) 

If the educational objective for this class is that “Students are able to understand the 

learned knowledge”, what would you do to make students understand what you have 

taught? 

Apply 

(Solve problems) 

If the educational objective for this class is that “Students are able to apply the learned 

knowledge”, what would you do to make students learn to apply their learned knowledge 

into practice? 

Analyze 

(Learning to analyze) 

If the educational objective for this class is that “Students are able to analyze the learned 

knowledge”, what would you do to let students learn to analyze? 
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Evaluate 

(Make judgment) 

If the educational objective for this class is that “Students are able to evaluate the learned 

knowledge”, what would you do to make students learn to evaluate based on criteria and 

standards? 

Create 
If the educational objective for this class is that “Students are able to create", what would 

you do to help students to create based on the previous learning? 

Sub-Questions (Hidden agenda) 

(What) 

What tools that you would prepare during this process? /Before this lesson? 

What kind of tools or techniques you used in the process to make them to XXX? 

(How) 

Could you give me an example in your teaching career, including before-class preparation, in-class 

implementation, and after-class to help students XXX? 

As your description, how would these tools/ techniques help you to make students to xxx? 

Could you describe how to execute these tools/ techniques in your class? 

(What & How) 

In your explanation, I noticed that you use XXX to help student to xxx. What is meaning of XXX? / Could you 

give more details on how to use XXX in a xxx class? 

 

The knowledge for achieving Bloom Taxonomy objectives were analyzed and represented 

through content analysis of interview manuscripts, in which critical knowledge of teaching 

tools or techniques and their practice was captured and externalized into the critical knowledge 

table. Sample and format are presented in Table 3. All the critical knowledge tables have been 

provided to each sample to get validation and permission for the feasibility and reliability of 

data.  

 

Table 3: Sample Format of Critical Knowledge Table 

Critical Knowledge Table 

(Interview Time: ___________) 

Interviewee: ______________________ 

Responsibility: ____________________ 

Main subject: ______________________ 

Working experience: ________________ 

Bloom Taxonomy Teaching tools Teaching techniques Descriptive activities 

Remember    

Understand    

Apply    

Analyze    

Evaluate    

Create    

 

Hereafter, the guideline for teachers to achieve the educational objectives of Bloom 

Taxonomy in high-tech teacher-centered environment would be formulated by combining, 

concluding and representing all the 14 critical knowledge tables. The similarity was adopted to 
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conclude and calculate the frequency of teaching tools and techniques. It is worth noting that 

all the stated teaching tools and techniques are valuable, illustrating the unique or common 

teaching strategies and activities based on interviewees’ different teaching subject and 

experience. The guideline for university teachers to achieve Bloom Taxonomy objectives in 

high-tech teacher-centered environment would be demonstrated step by step as follows in the 

text way.  

Moreover, the knowledge map shown in Appendix also illustrates the critical knowledge to 

achieve Bloom Taxonomy, which demonstrates the knowledge of know-what and know-how 

separately at each Bloom Taxonomy level. Know-what on the left side refers to the teaching 

tools and techniques, and know-how on the right side indicates the teaching practice of 

executing the teaching tools and techniques. The connection shown in the knowledge map 

between know-what and know-how presents their interrelation. For example, "visualization" is 

a teaching technique to achieve Understand level in Appendix B, demonstrating the 

knowledge of know-what. The connection line links this technique on the right side is the 

knowledge of know-how, videlicet, the descriptive activities to execute "visualization" 

teaching techniques, that is to visualize the terms with the support of technological resources, 

including video clips from YouTube, graphs made by GeGebra, role model, PowerPoint by 

Powtoon, model in 3D engineering, to deepen students' understanding. 

4.3.1 Remember 

The preparation for class is essential for teachers to execute the teaching activities for 

remembering. Before the class, upload teaching materials including the course syllabus, 

handout, lecture recording, and teaching notes into the collaborative platform (e.g., MS Teams, 

MS OneDrive, Sway, Moodle, Google Drive, ShowMe, YouTube, Facebook, Google 

Classroom, Personal website or MOOC) for students to preview and review. Moreover, 

provide the link or QR code for linking to correspondent teaching sections. PowerPoint is 

regarded as a valuable and powerful tool for teachers to present knowledge; using Powtoon 

software or Canvas to make slides and draw students' attention, such as adding the special 

effect sound or highlighting the critical terms with color, enlarged terms, or underlining. 

Furthermore, visualize the terms in infographics, 3D models, video clips, or role models to 

arouse attention and deepen students' memory. 

Consciously rehearsing information by teachers extends students' length of time memory 

during the lecture. Direct explain the terms briefly to give the basic ideas to students and carry 

out random Q&A activities in the form of group competition via Chatroom in Zoom to evaluate 

students' understandings. In addition, demonstrate the knowledge combined with trendy news, 

case, or example that students are generally interested in or related to their daily lives. 

Participation scores can be set rather than attendance scores to urge students to be involved in 

the classroom to arouse students' attention in the class. Moreover, carry out pre-quiz and 

post-quiz, Q&A activities, or assignments for students to exercise memory with the support of 

digital software (e.g., Google Form, Quizizz, Kahoot, Mentimeter, Zoom, Gartic Phone, MS 

Teams, Google Classroom). Meanwhile, assigning students to be the co-host of Zoom gives 
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authority for sharing screen and Zoom recording, which is beneficial for students' review. 

Facebook or Line groups are proposed for online communication among teachers and students. 

4.3.2 Understand 

It is equally important for achieving understanding to upload the teaching materials into the 

collaborative platform in the same way for students to preview and review. Direct explain the 

terms with multi-sense visual, auditory, and kinesthetically stimulations and give examples to 

deepen students' understanding during the lecture or demonstrate the knowledge combined 

with news on social networks. Furthermore, visualize the knowledge with the support of 

technological resources to enhance comprehensions, such as video clips from YouTube, graphs 

made by GeGebra, role models, PowerPoint by Powtoon, or models in 3D engineering. 

Subsequently, carry out Q&A activity, pre-quiz, and post-quiz for students to check their 

understanding in Google Form, Poll Everywhere, Kahoot, Mentimeter, Zoom Chat, Gartic 

Phone, or MS Teams. 

4.3.3 Apply 

Instructions or guidelines are fundamental tools to assist teachers and students in applying 

or analyzing activities. Meanwhile, scenarios, problems, cases, and examples of applying or 

analyzing the knowledge offer students with clear direction for imitation and development. 

Therefore, prepare and guide to demonstrate the step-by-step instructions or guidelines in 

diversified forms for students' practice, combine with the scenario, problem, case, and 

examples from textbook or academic journals, or share own experience for better 

comprehension.  Furthermore, invite guest speakers and corporate with other universities to 

lecture to develop and enrich students' knowledge. Afterward, assign students to practice with 

another case, problem, or scenario which is sourced from Internet database and academic 

resources, raise open questions to students in the way of "W" & "H" questions, that as what, 

when, why, and how, to stimulate their cognitive thinking. Before the lecture, teachers are 

supposed to prepare diversified situations or scenarios with hypothesis questions in advance 

and give appropriate situations or scenarios based on observing students' performance in class. 

The wrap-up presents students the guided practice or summary of application and analysis with 

steps in the end. 

4.3.4 Analyze 

As mentioned before, some teaching tools and techniques for applying are also applicable 

for analyzing as observing that teachers prefer to combine the applying and analyzing activities 

together. Guided practice explains and summarizes the analysis process step by step during the 

lecture or draws the procedure as an example on a virtual whiteboard to describe the analysis 

procedure. Afterward, prepare and assign a quiz of the case, problem, or scenario related to the 

trend of the world or from academic resources for students' practice. Meanwhile, offer the 

analysis sheet format and data for students to practice within time, then state the criteria in the 

PowerPoint to check and evaluate by themselves. Similarly, raise open questions in the way of 
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"W" & "H" questions to students to stimulate their cognitive thinking and wrap up the 

experience of learning from the case, problem, or scenario study in the end. 

4.3.5 Evaluate 

Evaluate was defined as making judgments based on criteria and standards through 

checking and critiquing(Anderson & Krathwohl, 2001). Accordingly, criteria and standards are 

the premises for achieving the evaluation level. Therefore, teachers are supposed to provide 

instructions with the diversified example of standards, criteria, and recommendations to 

students as a reference. Alternatively, present the problem or case to students with the technical 

support of VR, which is beneficial to engage students in the situation and encourage them to 

make full use of the Internet database to seek relevant information and come up with or select 

the best solutions. Moreover, set quizzes or assign assignments in each section to evaluate 

students’ period learning progress which reminds the missing part and makes up timely. 

Besides, prepare one section for Q&A and free discussion to stimulate students’ thinking and 

ask students to give corresponded academic evidence-based reasons with the support of the 

Internet database or based on the criteria which stimulate peer learning and formulating 

self-evaluation. To foster students’ ability to evaluate, prompt students to vote for the best 

innovation reward by voting for peers. Some teachers also suggested using Moodle for online 

examinations and Zipgrade to scan the answer sheet and score the test result automatically. 

4.3.6 Create 

It is worth noting that nearly 80% of sample teachers argued that it is hard or impossible to 

achieve Create objective in the high-tech teacher-centered environment. Most teachers stated 

that more emphasis is supposed to be paid to the students rather than the teacher on this level; 

the role of teachers in the creative class should be the facilitator or inspiratory rather than 

controller or lecturer. As a result, it is better to teach in a student-centered environment to help 

students create.  

However, still remain three teachers proposed the teaching practice for creation in a 

high-tech teacher-centered environment, which are all generally give inspiration to students for 

innovation: provide innovation instructions for students to help them come up with innovative 

creations, recommend BBC news for students to view or invite guest teachers to comment on 

the students’ performance. 

5. Conclusion 

In this paper, we presented a step-by-step guideline for university teachers to achieve Bloom 

Taxonomy objectives in a high-tech teacher-centered environment from the perspective of 

knowledge elicitation, which transfers experts' deep smart tacit knowledge into explicit 

knowledge with an organized structure. In particular, critical knowledge of know-what and 

know-how of teaching was transmitted and externalized in the form of a knowledge map in this 

study. This guideline provides clear instruction on the usage of teaching tools and techniques 
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for executing teaching activities to fulfil the educational goals of each lesson and each level and 

drive the knowledge innovation for the next generation. 

Moreover, despite the fact that nearly 80% of sample teachers advocate adopting students as 

the center in the classroom for creation, other founding was observed during the data 

integration and analysis, which offers new directions for this paper to speculate the hiding 

reasons: over 50% teachers prefer to combine Remember and Understand objectives together 

for designing and executing teaching activities in the high-tech teacher-centered environment. 

Furthermore, they also declare that high-tech student-centered will be the near further direction 

for digital education. 
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Appendix A  

High-tech Teacher-centered: Critical Knowledge to Achieve Remember 
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Appendix B 

High-tech Teacher-centered: Critical Knowledge to Achieve Understand 
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Appendix C  

High-tech Teacher-centered: Critical Knowledge to Achieve Apply 
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Appendix D  

High-tech Teacher-centered: Critical Knowledge to Achieve Analyze 
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Appendix E 

High-tech Teacher-centered: Critical Knowledge to Achieve Evaluate 

 

 

Appendix F 

High-tech Teacher-centered: Critical Knowledge to Achieve Create 
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