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ABSTRACT  

A concept map represents knowledge hierarchically. Concept 

mapping facilitates meaningful learning because it helps to 1) 

identify understanding, misconceptions, conceptual change, 2) 

facilitate collaboration and cooperative learning, 3) assess learning 

of students, and 4) organize and present information. This paper 

proposes a number of teaching and learning activities with concept 

mapping. After they were implemented in two marketing classes in 

a university, both the survey and quiz were used to verify its 

effectiveness. In the survey, 162 students had positive attitudes to 

concept mapping with the grand mean of 4.1 in the Likert scale from 

1 (strongly disagree) to 5 (strongly agree). The quiz results (with 

the full mark = 30) also showed that there was academic 

improvement in two classes with the average scores changing from 

17.5 to 24.3 and from 16.5 to 24.5 respectively. These positively 

proved that concept maps could facilitate teaching and learning 

activities and improve students’ academic performance 

significantly.
 

Contribution/ Originality 

Various teaching and learning activities with concept maps were used in marketing classes. Positive 

attitudes to concept mapping found in the survey and academic improvement revealed in quizzes 

proved that concept maps could enhance teaching and learning in marketing subjects. 
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1. INTRODUCTION 

 
A concept map allows individuals to convey and describe their understandings of concepts. Concept 

maps are visual layouts that represent knowledge in a hierarchical structure of concepts and their 

relationships. A typical concept map illustrates concepts (as nodes on the map) and they are connected 

by relationship (as lines on the map) to form propositions and semantic networks. An example of a 

concept map is shown in Figure 1. 

 

 
 

Figure 1: An example of a concept map used for teaching marketing 

 

As a schematic device, a concept map represents a number of concept meanings that are entrenched 

in a propositional framework in which concepts and ideas are connected (Novak and Gowin, 1984). 

Concepts designated by labels are perceived regularity in objects or events, or their records (Novak 

and Cañas, 2006). A particular concept is shown as a circle or box in a concept map and relationships 

between them are represented by connecting lines. Labels on these lines describe the relationships. 

Propositions are formed by such concept-link-concept triples that are meaningful representations about 

objects and events (see Figure 2). 

 

 
 

Figure 2: An example of a proposition formed by a concept-link-concept triple 

 

A concept map is usually represented hierarchically with specific concepts at the bottom and generic 

concepts at the top. Through the arrangement of relevant knowledge a concept map is developed in a 

specific context to focus on a particular question (Liu et al., 2011; Novak and Gowin, 1984). 

Hierarchies are branching structures showing categorical relationships between subordinate and 

superordinate concepts (Lee et al., 2013; McClure et al., 1999). In education the three fundamental 

usages of a concept map include enhancing learning, supporting critical thinking and deciding prior 

knowledge.  
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Concept maps are developed based on the learning psychology (Ausubel, 1968; Ausubel et al., 1978). 

The assimilation theory suggests that learning takes place when a learner assimilates fresh concepts 

and their propositions into the existing conceptual structure. This knowledge structure built by the 

student is the cognitive structure. Based on the schema theory, knowledge in our minds is in the format 

of mental constructs of ideas (Armbruster, 1996). The three basic principles of the schema theory state 

that 1) the memory is organized schematically and semantically, 2) schemas consist of organizations 

of interconnected concepts, and 3) abstract templates (schema) are subconsciously extracted based on 

specific experiences. Concept maps are able to foster meaningful learning and the things to be learnt 

should be conceptually clear and related to prior knowledge of a learner. Thus, as an evaluation tool, 

a concept map is effective in identification of both valid and invalid concepts held by learners. 

 

The first usage of a concept map is to enhance learning. There are three conditions for meaningful 

learning (Ausubel, 1968). The first condition is that learning materials should be clear conceptually 

and presented in a manner related to learners’ previous knowledge. The second condition is that 

learners should have relevant previous knowledge while the third condition is that learners should 

select to learn meaningfully. A concept map can identify general concepts before instruction in more 

detailed concepts to meet this condition. Learning tasks can be sequenced through gradually more 

explicit knowledge embedded in developing concept maps. Students can learn in a more meaningful 

manner with concept maps. Meaningful learning requires the integration of thoughts and ideas 

constructively (Niehaus, 1994). When students gradually rebuild their knowledge and form a more 

complicated structure of interrelated concepts, meaningful learning is engagued (Bala et al., 2016; 

Quinn et al., 2003).  New knowledge is grafted onto an existing structure for meaningful learning and 

a concept map can assist in mediation of shared cognition (Niehaus, 1994). 

 

The second usage of concept maps is to support critical thinking and encourage various cognitive skills 

like self-regulation, explanation, inference, interpretation and analysis (Alkhateeb et al., 2016; Vacek, 

2009) and these skills challenge learners to think more critically. Concept maps are a kind of 

metacognitive learning strategy supporting critical thinking that is self-regulatory judgment and a 

purposeful process.  

 

The third usage of a concept map is to decide prior knowledge. Learners draw concept maps to show 

their alternative concepts of a subject and teachers can diagnose them (Roberts and Johnson, 2015; 

Ross and Munby, 1991). A concept map can find and illustrate the alternative concepts used by 

students to explain the subject matter. Learners may develop their concepts deficiently and 

incompletely and these lead to misunderstanding. As an educational tool, a concept map can 

externalize and ascertain what a student already has learnt falsely and the instructor may correct them. 

 

In education concept maps can be used practically as tools for supporting learning, enhancing 

collaboration among students, assessing learning, presenting information and developing curriculum. 

To support learning, a concept map is usually used as a study aid and for note taking. Concept mapping 

is creative because students have to exert effort to clarify meanings, identify essential concepts and 

their relationships. It enhances reflection on students’ understanding and knowledge and it assists 

teachers in focusing attention on students’ learning needs (Novak and Gowin, 1984). Students interact 

with the subject matter mentally and concept mapping is the key to their academic achievement. 

Concept mapping can be seriously enhanced when an instructor promotes active enquiry and 

organization (Cañas et al., 2001). To practise active enquiries, a teacher may ask questions, prompt 

explanation or encourage students to formulate questions about the subject matter. Learner attitudes 

and achievement are constructively influenced by the application of concept maps (Horton et al., 

1993). In addition, concept maps can motivate learning and find out misconceptions (Mahler et al., 

1991). 

 

Moreover, concept maps can be integrated into collaborative learning. A number of students may 

cooperatively construct a concept map. Collaborative concept mapping can enhance reasoning and 

debate in the communication among learners (Rafiei and Kardan, 2015; Van Boxtel, et al., 1997, 2000; 
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Chinn et al., 2000). A concept map enables learners to think and reason together and enhance 

meaningful learning because it promotes discussion effectively concerning interrelationships among 

concepts. Concept maps assist learners in communication with each other and provoke their 

collaboration and interaction. Concept mapping enhances debate, questioning and discussion 

(Stoyanova and Kommers, 2002; Wu et al., 2015). To facilitate the modification of a concept map in 

collaborative learning, there are computer programmes for creating, editing and sharing concept maps 

conveniently. IHMC Cmap Tools (https://cmap.ihmc.us) is free software for this purpose (see Figure 

3). Instructors and learners may use this kind of computer tools to draw and edit concept maps for 

various teaching and learning activities easily. 

 

 
 

Figure 3: IHMC Cmap tools 

 

Furthermore, concept maps can assess learning. A concept map demonstrates changes of students’ 

knowledge structure when it is used as ongoing evaluation of knowledge. Traditional assessments like 

essay and multiple choice questions can be reliable and objective but leaners’ responses are affected 

by the context of the items, and they cannot assess knowledge structure of students. A concept map 

offers a balance and it provides teachers with an objective tool because it is sensitive to learners’ 

knowledge structure and context independent (Trochim, 1989).  

 

Concept maps may also organize and present information. A concept map is most effective because it 

makes explicit the relationships among concepts known by students and provides a framework into 

which a new concept can be incorporated. For example, as an advance organizer, a concept map may 

be displayed at the introduction chapter of textbooks (see Figure 4). A teacher may use it to present an 

overview of various topics in the subject. An advance organizer addresses issues of learning transfer 

on a larger scale. The capability of transfer learning largely depends on metacognition constructed 

through learning strategies assisting learners in reflection on the learning process. 

 

In addition, concept maps can plan a curriculum. Concepts and knowledge central to a subject can be 

outlined by a concept map and the relationships between generic and specific knowledge can be shown 

as well. Concept mapping may be used a road map helping learners to select properly what subjects 

to be taken (Novak and Gowin, 1984) and it may be used at several levels including lectures, case 

studies, and laboratories. Development of a curriculum involves collaboration between teachers and 

https://cmap.ihmc.us/
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learners. Concept maps allow teachers from different disciplines to attain consensus when they prepare 

interdisciplinary subjects, and help to create interdisciplinary and integrated subjects. A concept map 

is used as a communication tool to explain conceptual relationships serving as educational objectives 

for reconceptualization of their subject matters (Edmondson, 1995; Kaddoura et al., 2016). 

 

The rest of this paper will first discuss the problems encountered by marketing students and how they 

can be solved by the application of concept maps. The results of the survey reflecting the students’ 

attitudes to concept maps and those of quizzes measuring the change of academic performance caused 

by the application of concept maps will be shown and discussed. Finally, the insights gained from this 

empirical research will be presented at the end of the paper.  

 

 
 

Figure 4: An example of a concept map used as an advance organizer 

 

2. PROBLEMS IN LEARNING MARKETING 
 

Students taking marketing subjects usually come across the study problems that can be alleviated by 

the usage of concept mapping in teaching and learning activities. First, there are a lot of jargons learnt 

by students in a typical marketing subject. For example, in the subject of Introduction to Marketing, 

there are, at least, 300 marketing terms learnt by students. Traditional textbooks and lectures usually 

present these terms straightforwardly and students need an organized way to study and understand 

these marketing terms. Second, these marketing terms look like plain English but their meanings are 

very specific in the domain of marketing. For example, when students encounter the marketing terms 

like “value proposition” and “segmentation base” in an examination question, they may not be aware 

of their specific meanings. Students need an organized knowledge structure to remind them of the 

meanings of these terms and their relationships. Third, usually students feel confused with these terms 

especially when they are learnt in the same lecture or the same chapter of the textbook (e.g. width, 

length and depth of a product line). Students need an organized knowledge structure to understand the 

similarities and differences among these terms. 

 

Concept maps can be used to solve these problems particularly and improve students’ learning 

performance. Following are some suggested application of concept maps in marketing subjects. First, 

at the beginning of a semester, an instructor may prepare a concept map showing the relationships of 
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all important topics covered in a subject like the one shown in Figure 4. This not only provides an 

overview of the syllabus of the subject but also helps students to recognize and learn concept maps. It 

may be the first time for students to encounter a concept map and the instructor should explain how to 

read and interpret the meaning conveyed by a concept map. 

 

Second, concept maps may substitute note taking. In each lesson an instructor may distribute 

worksheets to students. The worksheet shows a concept map illustrating the essential concepts at the 

top level and students are asked to complete it during the lesson. This learning tool helps students to 

pay attention to the lecture and learn how to build concept maps before students become familiar with 

the use of concept maps for academic purposes. 

 

Third, concept mapping may become parts of assessment. For example, students are required to submit 

a concept map with an essay. The concept map shows the logical flow of a student’s thoughts discussed 

in the essay. This helps students to prepare and review their work in an efficient manner. In group 

projects, concept maps are able to enhance the communication among group members. For example, 

each member is responsible for a task in a marketing plan and they may first prepare a concept map at 

the top level initially and then each member may construct various parts (like each element in 

marketing 4Ps) of the concept map at the middle and low levels in a cooperative manner. Concept 

maps can be used for brainstorming and generating information for collaboration. Concept mapping 

facilitates collaborative learning and students can share their ideas for discussion efficiently.  

 

Scoring of a concept map is based on the structure and components. Marks are given according to 

valid propositions, hierarchical levels, the number of branching and specific examples (Novak and 

Gowin, 1984). Progressive differentiation is shown by the number of branching and the extent of 

subsumption is reflected by the number of hierarchical levels. Although the scoring technique is 

usually time-consuming, it really provides a lot of data about a student’s knowledge concepts. 

 

Other scoring methods were applied following the original scoring system proposed by Novak and 

Gowin. For instance, the same component may be scored differently with weight (Pearsall et al., 1997). 

The branching ability of a student reflects the student’s breadth of knowledge while the capability of 

building hierarchies reflects the depth of students’ knowledge (Markham et al., 1994). Some suggest 

that scoring of valid interconnections among concepts only is not supportive because it contradicts 

with the constructivist theory underling the use of concept maps as learning tools (Kinchin, 2001) and 

they support a qualitative approach to evaluating concept maps primarily as a function of thoughts 

created. 

 

Fourth, for revision purpose like the exam preparation, students may be asked to construct concept 

maps illustrating their answers to past exam questions.  An instructor can evaluate their concept maps 

and find out their conceptual mistakes if any. Usually when answers are presented in the traditional 

textual format, the instructor may only recognize their mistake superficially. A concept map presented 

by a student allows the instructor to understand their thoughts and it becomes possible to identify their 

misconceptions.  For example, when a student uses the term “production line” incorrectly, it may be 

just a spelling mistake of “product line” simply. But on the concept map the student may connect it to 

other irrelevant concepts and the instructor can recognize such a misconception readily. 

 

3. METHODOLOGY 
 

The authors taught two marketing subjects Introduction to Marketing and Marketing Channel 

Management in the academic year 2016 – 2017. The first subject is usually studied by beginners of 

marketing and they will come across of a lot of marketing terms in complicated relationships. The 

second subject is relatively difficult for most marketing students because of the unique characteristics 

of this subject. Unlike other marketing subjects involving issues related to consumers, this subject 

covers a lot of issues of human resources management like resolving conflicts among channel 

members and the details of marketing channels are usually not known by students in the daily life.  
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Students are not familiar with these marketing channel issues and get confused with them. The 

applications of concept mapping mentioned in Section 2 were attempted in order to alleviate their 

academic problems in these two subjects. 

 

After finishing all the lessons in the seminar, a total of 162 students in two subjects were invited to 

participate in the survey (see Table 1). The survey was used to collect their attitudes to concept 

mapping.  In addition, there was a mid-term test with 30 multiple choice questions testing the 

correctness of students’ concepts in the subject Introduction to Marketing. 

 

In Appendix A, there are two examples of multiple choice questions to illustrate how they can verify 

students’ marketing concepts. There are several elements in promotion mix including advertising and 

sales promotion. When answering the example question 1, some students get confused with the 

concept of sales promotion that includes showing how to use a product. However, TV commercial is 

advertising, instead of sales promotion.  When a student does not have a clear concept, the answer will 

be wrong. When answering the example question 2, some students have a misconception that only the 

concentrated strategy involves one marketing mix. Although the undifferentiated strategy (i.e., mass 

marketing) does not need to perform segmentation, a particular marketing mix is still required for the 

marketing plan.   

 

4. RESULTS OF SURVEY AND QUIZZES 
 

Table 1 shows the survey questions and average responses in the Likert scale from 1 (strongly 

disagree) to 5 (strongly agree). This survey result shows that students found concept maps useful in 

various teaching and learning activities. Concept maps can assist students to understand lecturers and 

acquire new knowledge. A concept map also helps learners to present knowledge and facilitate 

collaboration among students themselves. Moreover, a concept map can break through the 

communication barriers between students and an instructor because the instructor can understand what 

students think and correct their mistakes. 

 

Table 1: Students’ attitudes to concept mapping in teaching and learning activities 
 

Questions 
Average Score 

(n=162) 

A concept map helps you to enhance meaningful learning. 4.3 

A concept map helps you to understand lectures. 4.0 

A concept map visualizes complicated ideas and makes learning easier. 3.8 

A concept map helps you to think and learn deeply. 4.2 

A concept map facilitates communication among members in your group.  3.9 

A concept map is a useful tool for sharing with others. 4.4 

A concept map enhances your understanding the comments from your 

instructor. 
4.3 

You like to use concept maps in other subjects. 4.1 

Grand mean 4.1 

 

In Table 2, the quiz results of two subjects in the current academic year were compared with those of 

the same subjects in the previous academic year. The results of these two quizzes statistically proved 

that the application of concept maps is able to improve students’ academic performance. Both students 

and instructors can use concept maps in their teaching and learning activities. A concept map can be 

used in marketing subjects that involves complicated concepts and their interrelationships. 
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Table 2: Results of quizzes 
 

Average score of Introduction to Marketing 

(Full mark = 30) 

Average score of Marketing Channel 

Management (Full mark = 30) 

Concept map 

not applied 

(n=121) 

Concept map 

applied 

(n=109) 

Significance 

Concept map not 

applied 

(n=56) 

Concept map 

applied 

(n=53) 

Significance 

17.5 24.3 0.010 16.5 24.5 0.023 

 

5. CONCLUSION 
 

Ausubelian educational theory states that teaching students is influenced by their current cognitive 

structure that is what they already understand. Concept maps are constructed specifically for cognitive 

structures of students and externalize what they already know (Novak and Gowin, 1984). The internal 

representation of knowledge is like a network of concepts that are structured and organized (Hiebert 

and Lefevre, 1986; Hiebert and Carpenter, 1992; Lee et al., 2015; Royer et al. 1993; Pintrich et al., 

1993). In addition, the topic can be understood better if there were more connections among a number 

of facts and ideas (Ci and Choi, 2017; Hiebert and Carpenter, 1992; Hiebert and Lefevre, 1986). 

Learners can activate information when they perform activities in a knowledge domain and knowledge 

is structured and interconnected well (Fisher and Lipson, 1985; Royer et al., 1993; Prawat, 1989).  

 

A concept map provides a direct way to analyze the structure and organization of a student’s 

knowledge in a certain domain (Williams, 1998). Concept maps can measures important features of 

students’ declarative knowledge and represent explicitly and develop students’ unique experiences 

(Edmondson, 2000). Knowledge in education is based mostly on a framework of concepts and 

propositions and the construction of new knowledge occur after meaningful learning (Novak, 2010). 

Students’ cognitive structure shows students’ conceptual understanding and obtains insights into the 

developmental potential for a particular topic (Novak and Cañas, 2006). A concept map is a useful 

way to evaluate students’ knowledge before and after instruction (Edwards and Fraser, 1983). Concept 

maps constructed by students can be parts of their portfolios to evaluate their performance and 

understanding in a topic of study (Novak and Cañas, 2006). Concept maps provide learners with the 

opportunity to consider the interconnectivity of concepts in a specific domain (Chen et al., 2016; 

Zimmerman et al., 2011).  

 

According to the learning theory, students are motivated to trigger relevant knowledge in a certain 

domain. Correspondingly, students are stimulated to access relevant knowledge when they are 

constructing concept maps during the brainstorming state. The combination of information in concept 

mapping demonstrates the consolidation of information (Micheli, 1998). Students are motivated to 

apply, clarify and explore the results obtained from the generated concept maps. Concepts are refined 

and this stimulates learners to enrich and clarify the complication of acquired knowledge (Micheli, 

1998). 

 

Instructors require considering the importance of development of a proper learning environment. 

Before using concept maps in the classroom, the instructor should provide sufficient time for students 

to learn how to use and practice concept maps. Practically instructors are encouraged to attempt the 

application of concept maps with various pedagogical methods to see if they can make the teaching 

and learning activities more meaningful. A brief training in the first lesson of a semester should be 

provided to students to familiarize with concept maps (Hirashima et al., 2015; Pailai et al., 2017). This 

requires maximizing the time available for both instructors and learners to become familiar with 

concept maps. Instructors also use concept maps in curriculum development and assessment practices 

and assess if this approach enhance learners to study in a more meaningful way. 
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Appendix 
 

Appendix A – Examples of two questions testing the correctness of students’ concepts 

 

Example question 1 

______ is/are typical example(s) of sales promotion. 

(i) A TV commercial showing how to use a new mobile phone 

(ii) A demonstrator showing how to cook a kind of food in a supermarket 

(iii) Cash rebate offered by an electronic appliance store 

 

A) (ii) only 

B) (iii) only 

C) (i) and (ii) 

D) (ii) and (iii) 

E) (i) and (iii) 

 

Example question 2 

 

A marketer applies one marketing mix in the marketing plan because he uses the ______ 

strategy of segmentation. 

(i) undifferentiated 

(ii) differentiated 

(iii) concentrated 

 

A) (ii) only 

B) (iii) only 

C) (i) and (ii) 

D) (ii) and (iii) 

E) (i) and (iii) 


