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Abstract—The main purpose of higher education is to 

produce skilled graduates so that they can think critically 

and solve real world problems. Presenting a group based 

solution in a face-to-face class is a common activity in 

the higher education classroom where other 

students/peers can actively participate in the follow-up 

question/answer sessions. Working out a solution 

together as a group engages students’ independent 

thinking ability and promotes active learning. This means, 

that they have the opportunity to reflect on their own 

thinking and take it to deeper levels of thinking. However, 

recent trends show that online support to the higher 

education class - a form of blended learning is growing 

day by day. This paper proposes a wiki-based (one of the 

ICT tools) reflection method to follow up regular existing 

face-to-face classroom presentation activities to promote 

deeper thinking levels of students in higher education. In 

this article, Lee’s Model of thinking levels is-used for 

analyzing the thinking levels of students during their wiki 

work. The findings of this research work (through 

experiments) show that the wiki-based reflection method 

could be an effective way to promote thinking levels of 

students and hence can be used as a blended learning 

model to promote reflective and in-depth thinking. 

 

Index Terms—Online Learning, E-learning, Technology 

Enhanced Learning, Higher Education, Blended Learning, 

Thinking Levels. 

 

I.  INTRODUCTION 

Class presentation is a popular activity in higher 

education where students can be actively involved in the 

follow-up question/answer (Q/A) session. Traditionally, 

the question pattern in higher education uses common 

verbs like describe, list, define, or state something based 

on a specific topic, where they do not need to engage 

their thinking, except memorize the knowledge and echo 

(recall) the same knowledge, i.e., involve lower order 

thinking (LOT, Bloom’s Taxonomy). In some cases, they 

have been asked to explain or calculate something where 

they need to rationalize their thinking with the knowledge. 

The purpose of higher education is to produce skilled 

graduates, who could become real world problem solvers, 

critical thinkers or have the ability of think critically. 

Hence, to accomplish this purpose higher education 

institutes need to encourage students to reflect on their 

own thinking. In this regard, classroom group 

presentations that require a solution to a real problem 

would be helpful to engage students and promote active 

learning.  

A key element of classroom or face-to-face learning is 

the social and communicative interactions between 

student and teacher, and student and student. The 

fundamental learning activities of a student is to ask a 

question, to share an opinion, or to disagree with a point 

of view, which are usually carried out through 

conversation, discussion, and debate among students 

and/or between teachers and students.  Eventually, a 

learning objective is achieved by performing these face-

to-face classroom learning activities. Thus, online 

learning requires amendments by teachers as well as 

students for successful interactions to occur towards 

reflective learning. Generally online education/learning 

substitutes classroom face-to-face interaction with 

discussion boards, blogs, wiki, synchronous chat, 

electronic bulletin boards, and e-mails. Some scholars 

suggest that interaction in an online learning environment 

promotes student-centered learning, encourages wider 

student participation, and produces more in-depth and 

reasoned discussions than a conventional face-to-face 

classroom setting does [12, 25]. Learning or acquisition 

of knowledge and thinking are interrelated lifelong 

processes [5]. So, one must learn how to refine and adjust 

one’s thinking and reflects his or her own thinking 

beyond the knowledge to add depth and substance to his 

or her own knowledge. By continuous practice with time, 

one can get higher at making more thoughtful 

observations and judgments and can apprehend how 

values are reflected in thinking and behaving [29]. Thus, 

if it is possible to nurture the learning and thinking 

processes, it will continue for a lifetime.   

In addition, online involvement rates in education (a 

form of blended learning) are growing at much faster 

rates than the traditional classroom or face-to-face 

learning; specifically, in higher education in all over the 

world. Hence, the research question of this paper is 

outlined as “Is it possible to promote thinking levels 
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using ICT tools?”, that means, can additional questions 

on class work or class presentations given in a web based 

ICT tool scaffold to help students move into higher levels 

of thinking? To address this issue, wiki is chosen as an 

ICT tool for higher education where students participate 

virtually to post their Q/A based on a poster presentation. 

Finally, to outline the findings of this research work, the 

popular Lee’s Model [13] of thinking levels is used to 

analyze the student’s data set collected from the wiki-

based poster presentations. 

The rest of the paper is structured as follows: in section 

2, related works have been stated. Section 3 describes the 

research methodology applied in this paper. Section 4 

illustrates the findings of this research work by analyzing 

the results from the experiment. Finally, section 5 

concludes the paper.  

 

II.  RELATED WORKS 

Philosophy of learning based on reflection begins from 

everyday experience at a higher education institution. 

Reflection of thinking can help students to strengthen 

learning and professional efficiency which eventually 

helps them to think beyond the knowledge. Hence, 

reflection of thinking activates learning, self-analysis, as 

well as solution of real world problems. So, the learning 

in higher education needs to emphasize on this goal, i.e. 

to produce critical thinker. 

Literature suggests that the importance of developing 

critical thinking skills and abilities at higher education is 

required for producing skilled graduates. Thus, improving 

students’ critical thinking abilities has become a primary 

goal for higher education institutes. The analysis of 

scientific sources [22, 4, 14, 3, 15, 16, 2] showed that by 

reflective learning a student is empowered to coordinate 

theoretical and practical knowledge, to create own 

personal thinking beyond the knowledge and 

understanding about future professional activity at a 

higher education institution. 

One of the teaching method is direct instruction which 

first coined by Rosenshine [19]. This is teacher-centered 

method where teachers present new information followed 

by classroom or face-to-face activities [23]. Another 

method is problem-based learning where students are 

given with problems to work in small and self-directed 

learning groups to investigate and develop solutions to a 

given problem [1]. The major advantages of this method 

are to develop higher-level thinking skills [6], and 

problem solving skills [7, 9] of students. This almost 

similar to our wiki-based learning where students can 

improve their thinking levels based on a given problem 

(which is poster presentation of a problem in this article) 

on a wiki as an ICT tool in higher education. On the other 

hand, video-based learning could be helpful especially to 

foreign students with weaker language skills, because 

they prefer Web-based tutorials instead of traditional 

class lectures [27]. As our wiki-based reflection is web 

based, hence, students also can avail this benefit by this 

method.   

Besides this, in a cooperative or collaborative learning 

method usually students work in small groups to 

accomplish a task. Research [11] shows that, students 

participating in this method perform better than the 

students in competitive and individualistic learning 

environments in terms of achievements and attitudes 

towards learning. In our method, students are also given a 

problem (poster presentation) in groups on wiki, and 

experiments shows that this collaborative learning helps 

student to improve their thinking levels. 

Moreover, blended e-learning is the special case of 

learning which combined face-to-face learning, e-

learning and self-study. This also referred to as hybrid 

learning [20, 28], or mixed mode learning [18]. There are 

various models of blended learning such as, Flex model, 

Rotation model, Self-Blend model, and Enriched Virtual 

model [8, 10, 26]. In Flex model, delivering mode is 

instruction based where teacher provides support as 

needed-basis. Rotation model is variation of different 

learning stations, where students rotate on a fixed 

schedule or at the teacher’s discretion and move to online 

learning/work. In Self-Blend model, students are given 

the opportunity to take online courses to supplement their 

traditional courses, where instructions are given by online 

teachers. And in Enriched Virtual model, teachers deliver 

all curricula on an online platform, where students work 

remotely for most of the part. Whereas, our proposed 

model is problem-based given by a teacher on a wiki 

(web-based ICT tool), where students participate for 

learning and promote their thinking level especially in 

higher education. 

 

III.  METHODS 

This section contains the description of methodology 

of the proposed wiki-based reflection model presented in 

this paper. Firstly, the Lee’s model of thinking levels is 

discussed which is used for checking the thinking levels 

of students.  Secondly, the description of datasets is 

presented which is used to experiment the proposed 

model. Finally, how the dataset is analyzed to show the 

thinking levels of students is discussed. These three parts 

of the methodology is presented in the following three 

subsections respectively. 

A.  Models 

To experiment the wiki-based reflection to promote 

thinking level, we used the popular Lee’s model [13], 

which have three levels of thinking (see Table 1). 

Table 1. Lee’s Model 

Levels of 

Thinking 

Degree of 

Levels 
Lee’s Model Description of Lee’s Model 

Level 1 Lowest Recall 
Echo (recall) the same 

content (knowledge) 

Level 2 Intermediate Rationalization 

Rationalize his or her 

thinking with the content 

(knowledge) 

Level 3 Highest Reflectivity 

Reflect his or her own 

thinking beyond the content 

(knowledge) 
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In Table 2, another model similar to Lee’s Model of 

thinking level called Bloom’s Taxonomy of Educational 

Objectives has more specific levels of thinking. It has six 

levels of thinking.  

Table 2. Bloom’s Taxonomy of Educational Objectives 

Levels of 

Thinking 

Degree of 

Levels 

Bloom’s 

Taxonomy 

Description of Bloom’s 

Taxonomy 

Level 1 Lowest Knowledge 
Echo (recall) the same 

content (knowledge) 

Level 2 

Intermediate 

Comprehension Understanding the content 

Level 3 Application 
Apply content (knowledge) 

in new situation 

Level 4 Analysis 
Break down the content 

(knowledge) 

Level 5 Synthesis 
Reassemble contents 

together 

Level 6 Highest Evaluation 
Justify with his own thinking 

beyond the content 

 

Though Bloom’s Taxonomy has six levels of thinking, 

but if we consider the degree of thinking levels then both 

model is identical (see Table 3). Hence, for the 

experiment purpose only the Lee’s Model is considered 

in this paper. 

Table 3. Comparison between Bloom’s Taxonomy & Lee’s Model 

Levels of 

Thinking 

Degree of 

Levels 

Bloom’s 

Taxonomy 

Description of Bloom’s 

Taxonomy 

Level 1 Lowest Knowledge Recall 

Level 2 

Intermediate 

Comprehension 

Rationalization 
Level 3 Application 

Level 4 Analysis 

Level 5 Synthesis 

Level 6 Highest Evaluation Reflectivity 

B.  Data Sets 

In this experiment 31 graduate students of almost same 

age actively participate from the same class. They are 

given 4 poster presentation in 4 groups on the wiki where 

they participated in three categories of Q/A. Table 4 

presents the description about all three categories of Q/A 

and Fig. 1 shows a sample poster presentation given on 

the wiki.  

Table 4. Q/A Posting Pattern 

Q/A Category Q/A Posting Type Q/A Posting Description 

First Category 

of Q/A 

Comment, suggest or 

ask questions on any 

aspect of presentation 

First Post or initial post based 

on the poster presentation the 

wiki 

Second 

Category of 

Q/A 

Justify or defend 

points in presentation 

Justification of first post (first 

category of Q/A) 

Third 

Category of 

Q/A 

Further clarification 

Further clarification or 

comments against the 

justification post (second 

category of Q/A) 

 

Based on the poster presentations on the wiki, students 

post their Q/A. All the Q/A of these 4 poster presentation 

on the wiki is then analyzed according to Lee’s Model to 

prepare the data sets. The Fig. 2 presents a sample data 

set. 

C.  Data Analysis 

Content (poster presentation) analysis method was 

used to analyze the qualitative data. Students post their 

thinking into three categories of Q/A (see Table 4) based 

on the poster presentation on the wiki. Then their post has 

been analyzed according to the Lee’s model of thinking 

levels (see Table 1). Table 5 shows how these data is 

analyzed according to Lee’s Model and given a weight to 

each post. The weights of thinking levels of students are 

then analyzed from different directions to justify the 

research question “Can wiki-based reflection as an ICT 

tool be used to promote thinking level”. The findings or 

outcomes of the analysis are presented in the “Results & 

Discussions” section. 

 Table 5. Data Analysis According to Lee’s Model 

Analysis of Students Post Thinking Levels Weights 

If student’ post echo or recall the same 

content on the poster presentation 
Recall 1 

If student’ post rationalize his or her 

thinking with the content on the poster 

presentation 

Rationalization 2 

If student’ post reflect his own thinking 

beyond the content on the poster 

presentation 

Reflectivity 3 

 

 

Fig.1. Sample Poster Presentation on the Wiki. 

 

IV.  RESULTS & DISCUSSIONS 

In this section the findings and results of the 

experiments have been discussed to show how student 

can improve their thinking levels into deeper levels. 

In the experiment, we can see that most of the student 

in their first post are just recall the same content on the 

poster but when they post second time or third time based 

on the same poster, their thinking level are increased.  To 

address this finding through the experiment, we have 

collected data of 22 students, where all 22 students post at 
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least two posts on the same poster, that means, 

participated in both first post (first category of Q/A) and 

further clarification (third category of Q/A, which is the 

further clarification of second category of Q/A).  The Fig. 

3 shows that their thinking level is increased in the third 

category of Q/A in comparison with the first post 

according to the Lee’s Model of thinking levels. That 

means, in most of the cases in their first post, they just 

echo (recall) the same thing (content) on the poster 

presentation but in the further clarification post most of 

the time they reflect their own thinking beyond the 

contents on the poster presentation. That means, increases 

of their thinking level in their third post in comparison 

with their initial (first) post. 

 

 

Fig.2. Sample Data Set based on a Poster Presentation on the Wiki. 

 

Moreover, if we combined the student posts as Post1 

(first time post), Post2 (second time post), and Post3 

(third time post), then we can see that most of the 

students thinking in Recall and Rationalization level in 

their first post (Post1) but very few numbers are in 

Reflectivity level (which is highest level of thinking). 

However, if we consider the third time post (Post3), we 

can see that most of the students are in Rationalization 

and Reflectivity level (higher levels of thinking) and least 

number of students is in Recall level (lowest level of 

 

 

Fig.3. Comparison of first post with further clarification post. 

thinking). That means students are moving into higher 

levels of thinking according to Lee’s Model. Fig. 4 

represents these finding. Furthermore, consider only the 

Reflectivity level (higher levels of thinking) of Pos1, 

Post2, and Post3 in the Fig. 4, which shows that the 

number of student in Reflectivity level is increasing from 

Post1 to Post2 and also from Post2 to Post3. That means 

they are moving towards Reflectivity level (higher levels 

of thinking). More precisely we can see the increasing 

trends of reflectivity level in Fig. 5 where it is clear that 

 

 

Fig.4. Comparison of students thinking levels in terms of Post1, Post2, 

and Post3.
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the trend of reflectivity level of the students is increasing 

in terms of Post1, Post2, and Post3. 

 

 

Fig.5. Changes of Reflectivity level (Level 3) in terms of Post1, Post2, 

and Post3. 

According to the data set of all four poster 

presentations, we have counted the total weights of each 

category of Q/A posted by the students to see the average 

level of thinking of all students in terms of Post1, Post2, 

and Post3.  From this calculation we can see that the 

average weights of First post/First category of Q/A 

(Comment, suggest or ask questions) is lower than the 

second category of Q/A (Justification post) and Second 

category of Q/A is lower than the Third category of Q/A 

(Further comments or clarification post). That mean the 

average thinking levels of students is increasing 

according to the increases of their number of posing 

which is outlined in Table 6 and Fig. 6. 

 

 

Fig.6. Average level of thinking of all students. 

Table 6. Average level of thinking of all students. 

Analysis of Students Post Thinking Levels Weights 

If student’ post echo or recall the same 

content on the poster presentation 
Recall 1 

If student’ post rationalize his or her 

thinking with the content on the poster 

presentation 

Rationalization 2 

If student’ post reflect his own thinking 

beyond the content on the poster 

presentation 

Reflectivity 3 

 

Table 7. Eight dimensions of blended learning in terms of our wiki-
based model. 

Eight 

dimensions of 

blended learning 

Our Proposed Model as Blended Learning 

Delivery 
Different modes (face-to-face and distance 

education) 

Technology Web based (wiki in our case) 

Chronology 

Synchronous (in case of face-to-face mode) and 

asynchronous (in case of distance mode) 

involvements 

Locus 
Problem-based and Practice-based settings to 

promote deeper thinking level 

Roles Individual and Grouping based 

Pedagogy 
Problem-based approach, Assessment-based 

approach, and Collaborative learning strategy 

Focus Deeper thinking level 

Direction 
Instructor-directed and learner-directed learning 

based on practices to promote deeper thinking level 

 

As increase in the level of thinking is progressive, we 

can propose our model to be followed by blended 

learning – classroom support by following on with on-

line reflection. Many Researchers identified that the term 

blended learning is subject to multiple definitions [17, 24, 

21]. But then eight dimensions of different blends were 

well identified in a UK wide review of undergraduate 

experience of blended learning [24]. For our proposed 

model we have also identified these eight dimensions to 

be followed by blended learning (see Table 7). Table 7 

shows that the proposed model in this paper fulfills all the 

eight dimensions of blended learning model to be 

followed by blended learning. Hence we can conclude 

our wiki-based model as a blended learning model to 

promote deeper thinking level of students in higher 

education. 

 

V.  CONCLUSIONS 

Online-based support to classroom education, i.e., a 

form of blended learning is growing day by day all over 

the world, more specifically in higher education where 

ICT tools can be very effective for reflective learning. 

Because, higher education means to acquires necessary 

skills to be a real world problem solver and a critical 

thinker. In higher education class group presentation is 

one of the most common activities, which is very much 

involved with students thinking ability. In this research 

work, a wiki was chosen as an ICT tool where class 

presentation is posted as a poster for online discussion. 

The findings of this research works shows that 

 

a) individual student thinking level is increased 

according to the Lee’s Model of thinking in 

comparison between their first post and 

clarification post (further comment or post). 

b) their levels of thinking are moving towards the 

reflectivity level (highest levels of thinking) 

according to Lee’s Model of thinking levels.  
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c) average levels of thinking of all students are 

moving towards reflectivity level according to 

Lee’s Model. 

 

Thus, ICT tools can be used in higher education to 

support regular existing face-to-face classroom 

presentation activities, where simple questions/answers 

may be used to enhance/scaffold levels of thinking. 

Additionally, these thinking activities can easily take 

place outside the direct contact hours in student’s own 

time. Besides this, social media ICT tools can be used to 

support this active learning activity. 
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